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ABSTRACT

Hidden carpentry. Investigations of Medieval Church Roofs in Vistergotland and Northern Smaland.

This licentiate thesis examines through three articles the corpus of preserved medieval timber roofs in churches
of Vistergdtland and Northern Sméland, based on surveys in the dioceses of Link6ping, Skara and Gothenburg
2010-2021. These were the first systematic surveys of medieval roof structures in the regions.

The primary aim of this thesis is a typology and chronology concerning the medieval church roofs of the
two regions. Focus is put on the High Medieval material of Vistergotland, where cross-disciplinary case
studies have been made. Systems and techniques applied by the medieval carpenters could be identified,
interpreted and structured. These in-depth field studies have together with studies of reference roofs from
other regions and countries given a deeper insight into the roof structure and its part in medieval church
building. Motives behind technical choices are discussed as well as the extent of possible domestic features.
A narrative for Vistergotland is sketched, from a pluralistic carpentry in the first half of the 12* century —
although part of a European tradition of trussed tiebeam roofs — towards a more normative one. The latter
just slowly opened up for new impulses from the continent, due to a decline in church building commissions
in Vistergdtland after the mid-13™ century. The uniform character that developed in Vistergstland is not at
hand in the material of Northern Smaland.

This thesis also points at the values that can be identified in historic roof structures through cross-disci-
plinary fieldwork and how such investigations are necessary in order to maintain and restore an important
European heritage in timber.

Keywords: Medieval timber roof structures, Medieval carpentry, Medieval church buildings, Typology, Survey
methods
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1. The nave attic in Gékhem church, Vistergétland. Etching by the author 2022.



PREFACE

As buildings conservator in regional museums I have
had many stimulating tasks, thus I long hesitated to
start a postgraduate education. But the stone put in
motion by my first survey of medieval roof structures
in 2010 led to a situation where the swelling empirical
material begged for a more profound treatment. In
2018 I and my “roof mate”, carpenter Mattias Hall-
gren, took the newly appointed professor in craft re-
search at the University of Gothenburg, Harald Bentz
Hogseth, and Linda Lindblad of the Craft Laboratory,
to some favourite church attics in Vistergdtland.
Supported by my employer, Vistergétland’s Museum,
this ended with me making an application for the
licentiate degree at the Department of Conservation.

Research is seldom one-mans-work. Be it ventures
into dusty, dark attics with colleagues and crafts prac-
titioners, continous exchange of thoughts on site, in
writing and drawing, at conferences and so forth.
I ought to thank several, not least the staff in the
parishes that gave access to the churches. A special
acknowledgement goes to the carpenters and craft
researchers involved in the Sodra Rida Project and
the diocese surveys. Foremost Mattias Hallgren for
our close cooperation in the attics and many discus-
sions on “how and why”, his enthusiasm has revived
my energy at many times. This also apply to fellow
PhD student Karl-Magnus Melin, who has shared
information and thoughts from the horizon of Sca-
nia, always trying to think outside “the 21 century
box”. Hans Linderson and Anton Hansson at the
Dendrochronological Laboratory of Lund Universi-
ty are to be thanked for meticulous work and good
co-operation. Many colleagues in other countries
should be mentioned. I will just name some that
have dedicated their time in commenting on my
thoughts, shared observations and not the least taken
me to interesting sites. Frédéric Epaud for showing
me roofs in Normandy. Burghard Lohrum for taking
me to roofs in Baden-Wiirttemberg and the Rhine
Valley. Tilo Schéfbeck for sharing observations and
showing me round in Mecklenburg-Vorpommern.
All other colleagues in “Arbeitskreis fiir Dachwerke”
should be thanked for inspiring excursions and talks,
I cannot mention all.

A certain acknowledgement goes to the now late
architect Lennart Grandelius, Eksjo, who fortified my
interest during the first survey and with enthusiasm
followed the progress of research.

My other fellow PhD students are to be thanked
for fruitful discussions during courses and seminars.

Main supervisor for this thesis was Harald Bentz
Hogseth, who started as a carpenter, then became
a buildings archaeologist, later head of craft edu-
cation at the Norwegian Craft Institute before he
became professor in conservation at the University
of Gothenburg and now professor in art and craft at
the Norwegian University of Science and Technolo-
gy. With profound knowledge in both practice and
theory, he helped me put the theoretical framework
of my research into words. My assistant supervisors,
first Kristina Linscott and later professor Gunnar
Almevik have helped me forward through reading,
recommending literature, posing vital questions and
comments. Kristina was also the one who raised my
interest for the attics in the first place. The director
of Vistergotland’s Museum, Luitgard Lw, has been a
steady supporter throughout the task of combining the
everyday life of a buildings conservator with writing
a thesis. I also thank my old friend Claes Uhnér for
a careful proofreading of the final text.

Study journeys were made possible by a grant from
the Royal Swedish Academy of Letters, History and
Antiquities (Montelius minnesfond) and the support
of my employer. The surveys, case studies and analyses
were financed by public funding (kyrkoantikvarisk
ersittning) from the Church of Sweden, which also
supported a literature study via the Craft Laboratory.
Participation in conferences has been facilitated by a
grant from The Donation Board of the University of
Gothenburg (Oscar Ekmans stipendiefond). A grant
from the Helge Ax:son Johnson Foundation, together
with the supportive attitude of my employer, provided
time to write the final article and the framework.
Another grant from the Royal Swedish Academy of
Letters, History and Antiquities (Oscar Montelii fond)
supported the printing of this thesis.
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CHAPTER |
INTRODUCTION

Parsifal:
Ich schreite kaum,
doch wihn’ ich mich schon weit.

Gurnemanz:
Du siehst, mein Sohn,
zum Raum wird hier die Zeit.

(from the 1** Act of “Parsifal” by Richard Wagner)

1.1 Background

It happens that you find things forgotten. Forgotten
by yourself or by the time we live in. For me, an old
student of archaeology and since nearly two decades
buildings conservator, it is clear that the earth and the
buildings around us are full of forgotten stories, from
the trivial to those that demand rewriting of history.
One could suppose that after more than a century of
studies, Sweden’s medieval churches would be quite
void of new discoveries. It is not the case since much
remains unnoticed and untold behind plaster, under
floors, in attics. The medieval church attics are such
a void of knowledge, hard to get at, but rewarding if
you want to grasp the entity of the building. Whereas
large parts of the Middle Ages in the church interiors
are hidden under several layers of history, in the attics
the time is almost frozen, roof timbers may even still
look fresh. Sure, the medieval roof structures of Sweden
is not a pristine page of research, but what has been
written has only regarded a small portion of what is
actually preserved.

The objective of this licentiate compilation thesis is
to cast light on medieval roof structures in churches.
This unique source material is remarkably underused
in most previous research on churches, despite it
being the oldest surviving timber structures in the
country and in a wealth and condition that attract
international interest. Some reasons shall be men-
tioned to why I wrote this thesis in conservation and
not in archaeology or art history. My interaction with
the empirical material of roof structures grew forth

FIGURE 4. Mularp church by the Asle valley, Vistergotland.

through my practice as a buildings conservator and
my background in archaeology made me willing to
move between disciplines. My collaborations with
craft practitioners as well as the need of gathering
knowledge for conscious maintenance and restoration
could also be put forth as an argument to why this
theme is relevant inside conservation. The discipline
of conservation is a junction between different fields,
united in an aim to discuss heritage, its preservation
and uses (Almevik & Gustafsson 2021); very much
related to the aims of a regional museum, which is
my normal point of departure. The theme of medi-
eval timber structures has a history within the field
of conservation, which will be further presented in
chapter 2. The University of Gothenburg has with the
Department of Conservation, the Dacapo School of
Crafts in Mariestad and the Craft Laboratory played
a role in inciting a new interest for the corpus of
preserved medieval church roofs in Sweden.

As buildings conservator in a regional museum, I
do not have the nowadays more common background
from the conservation programmes. In the early 2000s
I took my master’s degree in archacology together with
courses in history, art history and conservation. An
interest for buildings archaeology manifested itself in
my master’s thesis that addressed early church building
in my home province Vistergotland. My fascination
for small medieval parish churches awoke already
during the traditional ceremonies at the end of each
school semester. As a small boy I sat there inside those
thick medieval walls, under the benevolent eyes of
angels and saints, left there through ages or reinstat-
ed in the 20" century by restoration architects and
congregation in an act of reverence for the pious skills
of long gone ancestors.

After university I got employed in a project run by
the diocese of Skara, surveying the historical values
of its parish churches for upcoming maintenance
plans. Most churches had not been the object of a
structured antiquarian survey since the 1920s and
then only concerning the inventory (Gullbrandsson
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FiGuURE 5. Investigation of the nave attic in Hogstena church, Vistergotland.

2006). Many attics had never been scrutinized by
any archaeologist or conservator. Architect Kristina
Linscott, then associate professor at the Department
of Conservation opened my eyes for the existence
of a medieval wooden heritage up there, the roof
trusses. But there was normally no time to penetrate
into that dark world, especially since the access could
be tricky. These intense, in total two and a half years,
including a summarizing report plus a master’s thesis
in conservation on 20* century church restorations
(Gullbrandsson 2008a, 2008b) led me from a future
in archacological commissions to the field of buildings
conservation and heritage care in regional museums. I
worked ten years at the County Museum of Jénképing
with surveys, assessments and restoration control,
which was a great school of learning. Since 2016 1
have had my desk and with time quite crammed office
at Vistergdtland’s Museum in Skara, which meant a
return home. To large extent my work in these years
has been with church buildings and I could from time
to time dwell into tasks of buildings archaeology, most
notably the field of exploring church attics. A vivid

interest in languages facilitated the establishment of
several international professional contacts, especially
in German-speaking Europe.

A buildings conservator working in a regional mu-
seum has a broad field of action and must apart from
knowing a wide array of built constructions from
different times and their social and cultural contexts
know a little about a lot concerning craft techniques,
traditional maintenance and materials. Since a build-
ings conservator can not be trained in all crafts, it is
important to have an open mind for the knowledge
to be gained from bearers of traditional craft knowl-
edge, learn to see but also dare to question. The craft
imminent in 800 years old trusses is not necessarily
related to the traditions brought by today from elder
crafts men. The team of carpenters in the “Sodra
Rida Project”, reconstructing a burnt 14™ century
timber church, has clearly showed the importance of
trying to go beyond what has been taught (Almevik
& Melin 2015). My interest in the crafts of historic
constructions grew forth through projects where I met
with practitioners from the S6dra Rada Project, some
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of them are part of “Traditionsbdrarna”, a network
of practitioners in traditional crafts. Pipe organs as
historical constructions became another aspect of
my interest, a field rarely known to the buildings
conservators set to judge, which for my sake led to
three months in a German workshop specialized in
the restoration of historic organs. This gave me tools
to assess the historical values beyond the facade. In
order to recognize and safeguard values, one must have
a degree of understanding of crafts and materials in
the constructions.

A proper assessment of values in relation to need
of measures is the foundation of a conscious heritage
care in line with international charters as ICOMOS’
“Charter on the built vernacular heritage” (Mexico
1999), but in practice this is not always the case due
to lack of time, resources and sometimes knowledge.
This has been especially true for historic roof struc-
tures. Often I have found interventions that would
never been accepted in any other part of a protected
building.

Although my thesis concerns the Middle Ages, these
roof structures exist here and now, containing stories
that could engage and inspire the users of today. The
timber roofs have been both cared for and neglected
through the centuries. To give these — for the build-
ings essential — constructions the means to continue
offering shelter and maintaining their values is an
important task for conservators and parishes. Surveys
of medieval roofs in Swedish dioceses, combined with
the Sodra Rida Project, have provided tools to iden-
tify central values inherent in the physical material.
Understanding the roofs as historical constructions
with their diverse technical and aesthetic features, not
only as structures carrying loads, is the foundation
for good caring. I regard this thesis in itself as a tool
for better assessment, management and restoration,
taking in the building as a whole. The medieval roof
structures as enduring products of local resources
could be an inspiration for the present discussion on
sustainability in society. The Church of Sweden could
here act as a model in putting research into practice
through promoting the use of local resources as lime
and timber and traditional craft methods (compare
Eriksson 2019). In the end we want to care for the
built heritage for centuries to come.

1.2 Objectives

The core of this licentiate thesis is made up by three
peer-reviewed articles with a buildings archaeological
focus, the last one going deeper into the craftsman-
ship that can be interpreted from the constructions.
The introduction and discussion will try to frame
these articles in the context of different disciplinary
approaches as well as practices of documentation and
care. The thesis exemplify the value of roof structures
as source material as well as the advantage of collab-
orative, cross-disciplinary fieldwork.

The aim of my thesis is to structure, analyse and in-
terpret the newly surveyed corpus of medieval church
timber roofs in the Swedish regions Vistergotland
and Northern Sméland. The work highlights patterns
and variations in systems and techniques encoun-
tered in the roof structures, shaping a foundation
for discussing typology and tradition/s. I also want
to put the material in an updated European context.
Finally, though not part of the articles, the thesis aims
at highlighting the importance of cross-disciplinary
fieldworks as a path to a more holistic understanding
and maintenance of the churches.

1.3 Research questions

1. How can the surveyed medieval timber roofs be
structured with regard to typology? (articles 1 & 2)

2. Which are the key features of High Medieval church
roofs in Vistergotland and how do they correspond
to different types of roof constructions? Where and
when do they occur? Can motifs be proposed for
why? (article 2 & 3).

3. How do the High Medieval roof structures in
Vistergotland compare to roofs from the same period
in Northern, Western and Central Europe? (article 3)

|.4 Source material and delimitations

I will in the following present the delimitations of my
material in space and time and provide motivations
to these choices as well as the selected sources.
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FIGURE 6. Map showing the provinces of Gotaland during the Middle Ages. Map by the author.

[.4.1 What about the Middle Ages?

For the Nordic countries the Middle Ages span over
500 years with several great changes in crafts and
society. The people erecting the first generation of
stone churches in Sweden did not know they lived
in the Middle Ages. The term came into use in the
Renaissance to characterize the millennium between
the decline of Antiquity and its rebirth in the Early
Modern Era. The fall of Constantinople, the conquest
of the New Warld, the Renaissance in art and culture
and the Reformation are other hither boundaries
used by historians depending on horizon. Medieval
roofs have often been described as Romanesque or
Gothic. Renaissance scholars gave birth to the term
Gothic as a label for the architecture that emerged in

the 12 century. The term Romanesque was invented
in the early 19" century when the Middle Ages and
its monuments got re-evaluated as part of forging
national identities and the shaping of art history as
a discipline (Karing 1995; Piltz 1996; Christensson
2004; Fried 2015).

Perhaps the people of 12 century Vistergdtland
could to some extant sense that they were part of a
world in change, a conjuncture when new orders
and customs emerged, shaping what would become
the Medieval Swedish Kingdom, integrated in Eu-
ropean catholic Christianity. In Sweden, Denmark
and Norway the Christianization and the Lutheran
Reformation are the limits of the Nordic Middle
Ages, c. 1050-1520s. This is in contrast to the Eu-
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ropean concept where the Middle Ages start around
500 with the dissolution of the since long Christian
West Roman empire. The period c. 500-1000 is in
European historiography known as the Early Middle
Ages. In the Nordic countries this period is known
as the Late Iron Age and is a necessary background
for understanding the birth of the Swedish Christian
kingdom (Harrison 2020:9). Historian Fredrik Char-
pentier Ljungqvist has argued that present research
give few reasons not to adopt the longer European
Middle Ages (Charpentier Ljungqvist 2022). What
in Europe is known as the High Middle Ages corre-
sponds in Nordic historiography to the Early Middle
Ages, c. 1050-1300/1350. It is a period of population
growth, emergence of centralized Christian kingdoms,
technical and economical developments, a prosperous
period that came to its end with the 14" century and
several crises related to climate, agriculture, epidemics,
political instability and conflicts. The Late Middle
Ages mark in the Nordic countries and the rest of
Europe the following period up until c. 1500. The
task of building, enlarging or decorating a church was
a central one up until the Reformation, an issue to
keep many crews of craftspeople busy, the political
and religious changes of the 16™ century was a greater
rupture than the Black Death.

In the introductory chapters, the third article and
the discussion I use the common European definition
of the High Middle Ages and not the Scandinavian.
My first and second articles embrace the entire 500-
year medieval period as delimited in Nordic research.
The third article is limited to the High Middle Ages,
c. 1100-1350, the period with the richest preserved
roof material in Vistergotland.

|.4.2 Vistergdtland and Northern Smaland

The choice of combining Vistergétland and North-
ern Smaland is rooted in the progress of my surveys.
Northern Smaland was a pilot project to test a method
for rapid survey, thus shaping a foundation for the
project in Vistergotland, which is the main focus of
this thesis. The two regions connect through Lake
Vittern. On the east side of the lake is also the prov-
ince of Ostergétland, whose western part is similar to
central Vistergotland with regard to medieval land-
and churchscape. First I thought about incorporating

Ostergotland, but it would have been too large a
material and no comprehensive survey has yet been
made there, which would have made the conclusions
less valid. Some churches in western Ostergdtland
are important reference material in my third article.

The material in Vistergotland is the focus of my
thesis since it was comprehensive surveyed and 48
structures are dated with dendrochronology. I have
visited and documented all structures. For the refer-
ences outside of the province I have preferred using
roofs that I have had the possibility of visiting my-
self. Some are only known from literature, or better,
from colleagues who kindly have shared observations,
drawings and photographs.

Northern Smaland constitutes the parishes of
the province that remained part of the diocese of
Linkdping after the creation of Vixj6 diocese c. 1170.
These parishes also remained under the jurisdiction
of the province of Ostergstland until 1559 (Ullén
2006:41; Lundh 2015:7f).

Vistergotland as a province constitutes a clearer
entity and delimitation. Another possible delimi-
tation for the thesis could have been the medieval
diocese of Skara (today encompassing the larger part
of Vistergotland), its first bishop claimed to have
been the German Thurgot around 1010. The borders
of the diocese have been prone to changes through
history, both expanding and after the Reformation
shrinking. Chronicler Adam of Bremen in late 11
century claimed that Skara was the bishop see of all
Gotaland, but already c. 1100 Linképing in Ostergdt-
land was the diocese for the eastern half according to
the Florence list. Skara diocese later incorporated the
northwestern part of Smaland, Dalsland and loosely
defined Virmland, with the latter two encircling
Lake Vinern and bordering to both the Norwegian
kingdom and the diocese of Oslo (Adam av Bremen
1984:220f.; Franzén 2022:13; Mellberg 2014:114).
The bishop of Skara controlled or aimed to control
very diversified areas. After the Reformation and
Danish-Swedish wars in the 16" and 17* centuries
large parts of Skara diocese went to the newly instated
ones of Gothenburg and Karlstad.

Vistergotland as a political entity is at least as
old as the diocese. An administrative structure of
bon is known in the early 13™ century, but has been
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Ficures 7&8. Excursion with “Arbeitskreis fiir Dachwerke” to the churches of Forshem and Marum in Vistergétland,

May 2018. Photo (right): Mattias Hallgren.

proposed to go back longer, later in the Middle Ages
replaced by héirader (Franzén 2002). The “Old Law of
Vistergotland” is supposed to have been written down
in the first half of the 13 century, but could go much
further back (Ferm 2022:51). Central Vistergdtland
with plains and Cambro-Silurian plateaus show a
long continuity of residence with a character similar
to western Ostergotland. The forested northeast and
south were colonized later. The province and not the
changing medieval extension of the diocese has been
taken as delimitation.

|.4.3 Source material

The source material is primary the buildings and their
constructions per se. These I documented and analysed
in survey projects 20102021 in the southern part
of Linkdping diocese, the diocese of Skara and the
northeast part of Gothenburg diocese (before the 17*
century part of Skara diocese). The following phases
in Skara and Gothenburg dioceses consisted of case
studies of selected churches and their roof structures,
thereby giving material for questions approached in
my third article. The documentation reports of the
in total four diocese projects should be regarded as
freestanding catalogues to this thesis (Gullbrandsson
2011, 2015, 2020 (ed.); Gullbrandsson, Hallgren &
Hansson 2021). A discussion on the representativeness

of the empirical material in Skara diocese is put forth
in my second article.

Three church attics have due to archaeological
excavations (or rather cleanings) (Gokhem, Marka
and Ransberg) and subsequent restorations (Gokhem
and Ransberg) rendered extra material (Gullbrands-
son & Hallgren 2017; Gullbrandsson 2020, 2023).
This is complemented by literature and reports on
historic roofs, as well as earlier research on medieval
churches, mainly in Vistergétland. Topographic and
historic literature has been used to put the objects
in a spatial and historic context. Historic roofs also
figure in church archives from the 17" century and
onwards, which was used in the case studies to obtain
information on roof coverings, maintenance and
reconstruction works.

In Scandinavia there are few written medieval
sources mentioning roof structures in churches. I
have used the well known texts concerning build-
ing and maintaining a church in "The Old Law of
Vistergotland”, written down in the beginning of the
13" century (Wiktorsson 2022) and a Norse church
inauguration sermon called the "Stave church sermon”,
its various versions written down in the 13" century
(Agﬁstsson 1975).

Study voyages in Sweden and abroad (Germany,
Normandy and Norway) have together with a study
of Nordic, German, French and English literature



INTRODUCTION

(Gullbrandsson 2021a) provided a reference mate-
rial for the conclusions on the structures discussed
in my third article. Most rewarding were the regular
excursions and meetings of the network ”Arbeitskreis
fiir Dachwerke”, a subdivision of the ”Arbeitskreis
fir Hausforschung”, joining architects, engineers,
buildings conservators, architecture historians and
craft researchers in German-speaking Europe.



F1GURE 9. The ornate ridge-steering-beam on the 1120s (d) nave roof in Garde church, Gotland, once more in daylight
during restoration works 1931. Photo: Alfred Edle, National Board of Antiquities.




CHAPTER 2

A HISTORIOGRAPHY OF MEDIEVAL ROOF STRUCTURES

The aim of this chapter is to show how the research
on medieval roof structures has evolved since the 19®
century in English-, French- and German-speaking
Europe as well as in the Nordic countries, with focus
on Sweden. I will highlight different perspectives
and methods as well as their contexts. In positioning
the former research, its traditions and changes of
paradigms I will end with an attempt to position my
own research inside this field.

2.1 European architects in search for evolu-
tion and models

Medieval monuments got into focus in the first half
of the 19" century, not just in an antiquarian sense,
but also as part of a romanticist reaction against the
rationalism of Enlightenment, the seemingly eternal
chain of classicist-inspired architecture. The search
for national identities and clerical renewal fostered
a fascination for Gothic architecture. The medieval
cathedrals got treated as historical monuments in
their own rights, some architects came to devote their
careers to the restoration of them, trying to restore or
fulfil their true or imagined original concept; as the
century and the industrialization went on not seldom
with the help of modern techniques and materials. In
late 19 century the concept of buildings conservation
grew forth, as opposed to pervasive restoration, instead
safeguarding authenticity and patina, promoted by the
writings and actions of John Ruskin, William Morris,
Alois Riegl and Georg Dehio (Kéring 1995; Edman
1999; Bye 2010).

With the motive of finding models for restoration
as well as for new official buildings in the wake of the
Gothic revival, architects turned to surviving medieval
monuments. The open timber roofs — that is open to
the interior with few or no tiebeams — in French and
English but also Norwegian churches met with par-
ticular interest for inner design. The architect brothers
Raphael and Joshua Arthur Brandon published in
1849 a commented set of lithographies titled “The

Open Timber Roofs of the Middle Ages. Illustrated
by Perspective and Working Drawings of some of the
best Varieties of Church Roofs.” The aim was as the
title reflects to enhance the Gothic roofs as models for
the renewal of English parish churches. They made a
classification of roofs, later questioned as to simplistic
(Brandon 1849:11; Howard 1914).

The French restoration architect Eugene Viollet-le-
Duc (1814-1879) spent much of his life to enhance
the status of medieval architecture and carpentry in
both restorations and theoretic writings. Medieval
carpentry and not the least roof structures (charpente)
got several pages and analytical drawings in his grand
“Dictionnaire raisonné de I'architecture francaise
du XI¢ au XVI€ siecle” (1854—1868). Viollet-le-Duc
meant that the carpentry during the Gothic period
in France reached a perfection that could not be
matched by later periods” works. The German ar-
chitect and theorist Gottfried Semper (1803-1879)
approached the theme of open timber roofs in “Der
Stil” (1878-1879). He regarded the open roofs of the
Norwegian stave churches as inspiration for the ones
constructed in England and France, a much debated
question that was to linger on up until the application
of dendrochronology (Hauglid 1972).

The first profoundly researched monograph on
genesis, development and constructive thinking in me-
dieval roof structures of Europe was “Die Geschichte
des Dachwerkes” (1908) by Friedrich Ostendorf
(1871-1915), an architect inspired by medieval and
later on also baroque building traditions. He had
travelled large parts of the continent, seen hundreds
of roofs, measured and drawn, also profiting from
observations of colleagues in shaping his synthesis of
origins and developments. Coloured by the nationalist
thinking of the time Ostendorf regarded the open
trussed roofs as sprung from the Germanic wooden
building whereas the tiebeam roofs originated from the
Roman Mediterranean world, fortifying the old pair of
opposites, a wooden North and a masonry South. The
chronology and linear development in Ostendorf did
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FIGURE 13. A page from Viollet-le-Duc’s “Dictionnaire
raisonné”. (Viollet-le-Duc 1868:26).

not survive dendrochronology and modern buildings
archaeology, but due to the meticulous drawings and
constructive analyses Ostendorf remained for long
a standard monograph (Fischer-Kohnert 1999:13;
Eiling 2009).

A parallel to Ostendorf was the French restoration
architect Henri Deneux (1874—-1969) at “Monu-
ments historiques” who in 1927 published his article
“Lévolution des charpentes du XI¢ au XVIII* siecle”,
structuring almost 500 roof structures from Northern
France in a chronology, a work that was a steady point
of reference for long time. Apart from meticulous
drawings of several roof structures in churches he also
made models in scale as pedagogic demonstrations of
evolution, manifesting his vivid interest in techniques.

The writings of Ostendorf and Deneux were much
in line with the evolutionist linear thinking of 19
century research (Hoffsummer 2002; Mayer 2002).

2.2 The creation of Nordic art histories

The Nordic countries followed the above outlined
tendencies in Europe. In the case of the Norwegian
stave churches the documentation and safeguarding
was early. The stave churches” appearances and dark
interiors with open roof trusses attained an inter-
national interest and got crucial in the shaping of a
Norwegian national heritage, not least through the
artistic depictions of painter Johan Christian Dahl
(1788-1857). He was a driving force in highlighting
the stave churches as monuments from the independ-
ent medieval kingdom of Norway, useful to foster a
Norwegian identity. With State Archaeologist Nicolay
Nicolaysen (1817-1911) the study got more academic
and as the archaeology of the time markedly positivist
(Bye 2010). In publications of the 1850s and 60s
Nicolaysen addressed the stave church roof structures
as well as the open roof in the large stone church of
Vearnes, Trondelag, which he compared to the open
roofs in England. Nicolaysen held the roof structure
in Veernes to be the only medieval one preserved upon
a Norwegian stone church (later proved wrong). Thus
it became the natural role model for reconstructions
of timber roofs on the cathedrals of Stavanger and
Trondheim in the 1860s and 70s (Hauglid 1972;
Storsletten 2002).

In 1887 Sophus Miiller triggered a long lasting ar-
gumentation among Danish archaeologists on whether
some of the Romanesque parish churches in Denmark
originally had open roofs (Miiller 1887; Schulz 1940,
Moller 1953; Madsen & Bonde 2016). In Scania
cathedral architect Carl Georg Brunius (1792-1869)
was a pioneer in the study of common medieval parish
churches, whereof several were restored and enlarged
by him (Grandien 1974). He meant that these church-
es, as “the basilicas of Rome”, originally had interiors
with visible tiebeam trusses (Brunius 1850:21), a
question to become central in later Swedish research.

The interest in small countryside churches, less
spectacular than stave churches and cathedrals, reflects
a general shift in focus from the monumental to a
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broader field of study around 1900, which went hand
in hand with the emergence of national arz bistories,
a centralized organisation of heritage care and the
overall ambition of creating modern and increasingly
democratic societies in the Scandinavian countries
(Wetterberg 1992; Edman 1999; Aman 2008).

The growth of 19" century industrialist socie-
ty affected both city- and landscapes, endangering
material and intangible cultural heritage. In Sweden
Romanesque parish churches were in decay or under-
went heavy refurbishing or were replaced with new
structures. The archaeologists of the Royal Academy of
Antiquities (Kungl. Vitterhetsakademien), the Nation-
al Antiquarian and newly founded regional societies
for the protection of cultural heritage (for example
Vistergotland’s Society of Antiquities in 1863) were
mainly reactive, trying to document and collect before
it was to late, the legislation for heritage protection
was weak. First the turn of century 1900 saw the
emergence of a proactive heritage care in Sweden and
the formation of a new restoration doctrine under
the auspices of the National Antiquarian to be, the
restoration architect and art historian Sigurd Curman

(1879-1966). In much this was linked to a reaction
in several European countries towards the negative
effects of industrialization and modernization, notably
the British Arts & Crafts Movement, which sought
inspiration in the medieval societies and their guilds,
propagating the revival of crafts and the proper pro-
tection of historic buildings. The architects of Nordic
national romanticisms turned to preserved historic
buildings for inspiration, medieval stone churches,
renaissance castles, 18" century manor houses as well
as rural timber houses, combining modernity with
craft and natural materials. This movement was to
have an impact on the shaping of a more antiquarian
approach to historic structures as documents, partly in
opposition to the former syle restorations (Wetterberg
1992; Edman 1999; Aman 2008).

Curman and fellow art historian Johnny Roosval
(1879-1965) started the first Swedish university sem-
inar in art history aiming at a national architectural
history placed in international context, using stylistic

F1GURE 14. The fascination of the open roofs in Norwegian
stave churches, here Lomen (c. 1192 d).
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F1Gure 15. Architect Anders Roland’s sections of Kumlaby church, Sméiland, from 1908 in “Svensk Arkitektur” are
exemplary of the measurings later made inside the project “Churches of Sweden” (Svensk arkitektur 1908:Plate 3).

and diffusionist analysis.! In his courses on restoration
art at the Royal Academy of Arts (Kungl. Konsthog-
skolan), Curman trained a generation of restoration
architects, which would shape the present apparition
of many medieval parish churches (Gullbrandsson
2008). Restoration should be an art firmly grounded
in the actual building through investigations of and
respect for its historical layers.

As part of their training and also through societies
as The Society for Architectural Monuments (Arkitek-
turminnesféreningen), students in architecture, art
history and ethnology travelled the country, pho-
tographing and measuring endangered heritages. In
all Nordic countries ambitious survey projects were
launched during the first decades of the 20* century,
among them art historical inventories of the total
corpus of churches and ethnological inventories of ver-
nacular architecture, leading to a division of the study

of buildings into different disciplines with differing
questions and methods. The churches became an art
historical domain focused on chronologies and stylistic
diffusion, while the mainly rural vernacular buildings
became the object of ethnological mapping of types
and functions (Edman 1999; Gustafsson 2014).

It was in this dynamic period of social change and
pioneering conservation that the first documentations
and interpretations of medieval roof constructions
in Swedish churches were made. In 1902 archae-
ologist Otto Janse (1867-1957), National Muse-
um of History (Historiska museet), published some
thoughts on High Medieval roof structures he had
seen in Ostergdtland, providing proof for Brunius’
suggestion that the structures were originally part of
the interior. Art historian Andreas Lindblom com-
pared in 1910 the roof of Knista church, Nirke, to
ones in Norwegian stave churches. Archaeologist

1 Tracing how style has originated and spread in different cultural circles and also changed in that process.
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FiGURE 16. Photograph of the nave roof in Forshem church,
Vistergdtland, taken by Anders Roland in 1912, National
Board of Antiquities.

Emil Eckhoff (1846-1923) treated the corpus of
until then encountered remnants of stave churches
in Sweden and made suggestions on their probable
roof structures (Eckhoff 1914-1915). The knowledge
of preserved original roof structures was mainly the
result of an increasing restoration activity, such as the
documentations made by architect Anders Roland of
the Superintendent Board (Overintendentsimbetet),
concerning the trusses in Forshem church in Vistergot-
land 1912, maybe one of the earliest photographic
documentations of a medieval roof in Sweden. Two
years later Curman safeguarded the original trusses
in Ugglum, Vistergétland, and the uniquely ornate
trusses of nearby Gokhem church got known in a
restoration project. The roof structure of Kumlaby
church on Visings6 got drawn by Roland and pub-
lished in the series “Svensk Arkitektur” (1908—1912)
and subsequently the object of a for its time exemplary
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restoration through architect Géran Pauli, respecting
the authenticity and statics of the trusses.

The roof structures came to be an integrated part of
the documentations inside the inventory “Churches of
Sweden” that started in 1912, but to a very shifting de-
gree of detail due to varying interest, access and light.
Former county antiquarian Gunnar Lindqvist has told
his memories of as young student having been assisting
stick boy to Curman and Armin Tuulse in measuring
high up in the dark attics of churches in Uppland
(Johannesson 2014:23). The project “Churches of
Sweden” soon became headed by the Royal Swedish
Academy of Antiquities and the reorganised Nation-
al Board of Antiquities (Riksantikvarieimbetet). It
had an outspoken art historical approach and helped
defining Swedish art history as a new discipline. The
examination of churches was at the core of the field
and played an important role in shaping its methods.
The interface between the practice of fieldwork and
the production of knowledge has been thoroughly dis-
cussed by Karin Gustafsson concerning the related field
of Swedish ethnology, she underlines the importance
of practice in shaping the discipline (Gustafsson 2014).
The early church researchers were trained in art history
under Curman and Roosval, some of them were also
restoration architects. With time a staff of specialized
art historians got employed by the National Board
of Antiquities (Johannesson 2014). The churches of
Uppland and Gotland came early in focus, whereas in
Vistergotland only one hirad got completely covered.
Of Sweden’s 2.564 parish churches c. 600 have until
today been treated.

In 1937 Curman tried to gather some thoughts
from documentations he as a young man had par-
ticipated in, concerning the 12 century roof struc-
tures in Kumlaby and Garde church on Gotland. He
regarded these constructions as a meeting between
surviving Iron Age Scandinavian carpentry traditions
and the novelty of European masonry building. He
also claimed that Sweden seemed to have an unusually
rich corpus of medieval church roofs in comparison
to other countries, and that it still awaits a systematic
treatment (Curman 1937). The awareness of medieval
roofs lead due to a strengthened protection of the
cultural heritage to their safeguarding in theory. But
the slow rate of surveys in “Churches of Sweden” left



Figures 17-19. Former National Antiquarian Sigurd
Curman following coworkers of “Churches of Sweden”
to Hatuna church in Uppland 1959. The roof structure
had a wooden barrel vault before the Late Medieval brick
vaults. Photographs by Séren Hallgren, National Board
of Antiquities.
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the majority of medieval church attics unexplored
and many original roofs have up until today been
the object of interventions not paying regard to the
historical values. Even known structures have been
treated rather randomly.

2.3 The legacy of Nordic architects-conserva-
tors

Towards the mid-20" century legislation and insti-
tutions for the safeguarding and documentation of
church buildings as national heritage were at hand
in the Nordic countries. But the timber roofs of the
medieval stone churches were rarely studied. Two
architects, though, put an effort into approaching
and trying to read these structures, the swede Erik
Lundberg (1895-1969) and the dane Elna Moller
(1913-1994), whose studies were made possible by
the large scale church surveys, many of their questions
and thoughts directly sprung from the conservation
practice of which they were an active part. Their meth-
ods and approaches differ, Lundberg was a product of
the pioneering Swedish art history while Moller paved
the way for modern buildings archaeology.

The restoration architect and art historian Erik
Lundberg was a disciple of Curman and Roosval.
Among his extensive writings, "Byggnadskonsten i
Sverige under medeltiden” (1940), ”Arkitekturens
formsprak. II1.” (1949) and "Trd gav form” (1971)
show a vivid interest into medieval Swedish timber
constructions as well as a by then rather unmatched
knowledge of European counterparts. He discussed
the origins and development of certain roof structures
and their constructive thought. With an aesthetical
and diffusionist art historic perspective, he questioned
the Scandinavian character in Swedish High Medi-
eval roofs structures and claimed the importance of
influences from former Carolingian Europe. A fellow
student in art history, Gerda Boéthius (1890-1961),
could be seen as a precursor to Lundberg’s writings.
In “Studier i den nordiska timmerbyggnadskonsten”
(1927) and “Hallar, tempel och stavkyrkor. Studier till
kinnedomen om ildre nordisk monumentalarkitek-
tur” (1931) she pioneered in using multiple sources:
preserved buildings, archaeological excavations and
historical documents. She stressed the importance of

wood as a construction material that actively shaped
building traditions, but under influence of European
styles, a thought that Lundberg followed. Her view,
though, of the Swedish stave church as a missing link
between a nordic hall influenced by Carolingian archi-
tecture and the preserved Norwegian stave churches
received critique.

Elna Moller, belonging to the next generation,
had a different methodological approach. She could
be regarded as one of the key persons in shaping
Danish church archaeology (Olsen 1983). Her back-
ground as trained carpenter gave a new perspective,
she was the first to pay respect to tool marks. Meller
shaped methods for documenting roof structures with
protocols called #russ cards, since further developed
(Madsen 2007). As editor in “Churches of Denmark”
(since 1933 at the National Museum) she found that
medieval church roof structures were more common
in Danish churches than former assumed. In her
only major article on roof structures she developed a
typology for Romanesque and Gothic truss types, the
former with tiebeam, a categorization long referred
to in Danish research (Moller 1953).

In Norway the stave churches and their structures
were a focus of research throughout the 20* century,
much from an art historical perspective as in the writ-
ings of State Antiquarian Roar Hauglid (1910-2001),
but also with the eyes of the architect as was the case
with Hiakon Christie (1922-2010). His meticulous
drawings and perspectives are often reproduced. Ar-
chitects as Christie and his teacher Gerhard Fischer
(1890-1977) as well as Arne Berg (1917-2012),
have highly influenced the methods of documenting
historic buildings in Norway, emphasizing the act
of measuring and drawing to document and present
interpretations (Sjomar et al. 2000).

2.4 The archaeological perspective

Architects as Moller and Fischer, working close to the
built heritage, meant much for the development of a
buildings archaeological approach, promoted in the
Danish and Norwegian research. Thus methods and
theories from archaeology got introduced in docu-
mentation and analysis. This also gained ground in
Sweden and challenged the art historical approach so
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firmly rooted in “Churches of Sweden”. In the 1950s
the discipline medieval archaeology — later historical
archaeology — got established at the University of
Lund (Eriksdotter 2005; Bentz 2011). A buildings
archaeological, stratigraphic approach influenced not
only the works done in southern Sweden but with
time also “Churches of Sweden”, notable in Ragnhild
Bostrom’s work with the churches of Oland and the
project “Medeltida trikyrkor” (Ullén 1983; Lagerlof
1985). From the 1980s Swedish church archaeology
came to shift focus from art historical questions of
typology and stylistic influences to questions concern-
ing the social context of church building, its actors,
resources, organization and layers of meaning (Nilsson
2009:17-23).

A parallel to the investigations of churches worth
noting was the increasing archaeological field work
from the 1970s, heavily enlarging the corpus of ex-
cavated Iron Age and medieval houses, not at least
in medieval towns, the latter a direct effect of the
large-scale modernist renewals of Swedish city centres.
The excavations of the medieval town of Lodése in
Vistergotland triggered the building of dendrochrono-
logical reference series for Western Sweden, motivating
the first samplings of churches made by engineer Alf
Brathen (1924-2017) (Brathen 1979, 1982).In 1989
a cross-disciplinary Nordic symposium, “Medeltida
husbyggande”, was held in Lund. One of the lecturers,
the medieval archaeologist Jan-Erik Augustsson, point-
ed in an article 1992 at the need for cross-disciplinary
Hausforschung as made in Denmark and Germany.

European buildings archaeology grew strong in
the 1970s and 80s at which time dendrochronology
came into use as an important tool. Seminal for the
study of archaeological timber were the excavations
alongside the river Thames in London 1973-1990,
published by Gustav Milne in 1992. Thanks to the
use of dendrochronology and a new systematic ap-
proach to timber recording, vital information could
be gained on medieval timber building and carpen-
try in London. Damian Goodburn participated as
expert on archaeological timber, himself carpenter
with experience from experimental archaeology. The
mass material gave opportunities to make conclusions
on introduction and distribution of techniques and
tools. The material properties and conversion of the
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timbers gave an image of timber resources. These
works point forth to the craft approaches to medieval
timber constructions that were nascent (Milne 1992).

In France, the archaeologist Daniel Bontemps
showed in a series of articles the vital importance of
buildings archaeological study of roof structures, their
joinery and markings in order to interpret and under-
stand masonry buildings and how they ought to be
restored (Bontemps 1984, 1995). As in most countries
the carpentry had been overshadowed by masonry in
research and restoration. From English horizon the
writings of Cecil H. Hewett (1926-1998) obtained an
almost legendary status. A former crafts man working
in Historic Buildings and Conservation in Essex, he
documented several historic timber structures and
their techniques of assembly. Without the access to
dendrochronology he used the techniques of joinery
as criteria for dating (Hewett 1980). But the accuracy
of his drawings and consequently his conclusions has
recently been questioned (Ng & Campell 2018).
Archaeologist J. T. Smith (1922-2016) have written
several articles on medieval roofs, not just English,
and has dwelled upon questions of typology, also using
the distinctions Romanesque and Gothic, as Moller.
Due to discoveries of hybrids he early on questioned
all too linear models of classification and chronology
(Smith 1958, 1977, 1982, 2004).

In Germany Bauforschung grew forth in the 1970s
and 80s as an independent discipline, linking art
history with study of historical building techniques
(Grossmann 1993). For a long time it was not regarded
as a field in itself, rather a methodology connected to
either architecture, art history or conservation (Denk-
malpflege). Related to — or a branch of — Bauforschung
is the more ethnologic dominated Hausforschung which
mainly concerns vernacular buildings (Bedal 1995).
The “Arbeitskreis fiir Hausforschung” got established
in 1950, in Britain followed in 1952 by the “Vernac-
ular Architecture Group” with a focus on traditional
buildings and their techniques. Even though buildings
archaeology/ Bau- and Hausforschung deal with issues
of building techniques, it was long rare to see a pro-
nounced crafts perspective or researchers with craft
background, but this has started to change, making
these forums more cross-disciplinary.
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Bauforschung promoted an interest in roof structures
and the actors behind building. Art historian Giinther
Binding published the overviews “Mittelalterlicher
Baubetrieb” (1% edition 1978) and “Das Dachwerk”
(1991), in the latter making a summary of develop-
ment of church roofs in German-speaking Europe
based on the research made since Ostendorf, meant
to stimulate a more intense documentation of and
research on a material that deserved a more conscious
preservation. The 1980s and 90s saw a few profound
studies into medieval German roof structures, for
example Barbara Fischer-Kohnert’s dissertation from
1992 “Das mittelalterliche Dach als Quelle zur Bau-
und Kunstgeschichte”. She uses in-depth-field studies
made in Regensburg to enhance the importance of
field investigations and accurate drawing, combined
with historical sources and dendrochronology as well
as an understanding of /a chaine opératoire (see p.
37 and fig. 28) to interpret the building as a whole
and put it into context. Her thesis is also a critique
of Ostendorf and all to schematic approaches (Fis-
cher-Kohnert 1999).

With the increased focus on the actors behind
church building it was natural that with time historical
archacologists and also art historians in Europe and
Scandinavia came to address medieval building tech-
niques and organisation. One of the first in Sweden
was Barbro Sundnér with her thesis on Maglarp church
(Sundnér 1982) and later on Gunilla Gardelin with
a study on the organisation of medieval stonemasons
in Ostergotland, where the study of tool marks plays
an important role (Gardelin 2006).

2.5 A Swedish crafts perspective

The study of built heritage got further broadened in
Sweden of the 1980s and 90s with the establishment
of the new discipline conservation, a response to the
needs of the heritage sector (Wetterberg 2021). A
driving force was the loss of practical know-how in
traditional crafts, which posed a problem for restora-
tion. Architect Ove Hidemark was in the 1970s one
of the first to question the use of modern techniques
and materials in historic buildings. This paved the
way for a renewed interest in historic materials and
techniques, an important ingredient in Hidemark’s

teachings at the Royal Institute of Art (Edman 1999).
This was also reflected in the section for architecture at
Chalmer’s University of Technology with Finn Werne’s
thesis "Allmogens byggnadskultur” (Werne 1980)
and Peter Sjomar’s "Byggnadsteknik och timmerman-
skonst. En studie med exempel frin nigra medeltida
knuttimrade kyrkor och allmogehus” (Sjomar 1988),
which inspired new studies on historic carpentry in
Sweden. From once having been at the core of Swedish
ethnology, rural wooden buildings got interesting for
other fields, not least craft research. This evolved in the
1990s as a research field in its own right in Sweden
and Norway (Kokko et al 2020), a development that
has strong bearings to this thesis and therefore will be
presented a bit deeper.

Sjomar had in his thesis criticized the lack of interest
for building techniques in earlier Swedish research on
historic buildings. He studied the work processes as
they could be traced in standing buildings and the
choice of materials:

[ wanted to state possible assumptions on working meth-
ods, constructions, techniques in joinery and choice of
timber. Through this I have found a way of analysing
traces in buildings and combine these with information
from crafis persons and literature. I am aware of the
weaknesses in this approach — it easily happens that
you analyse the past with the views and knowledge of
recent times.

(Sjomar 1988:11, author’s translation)

Sjomar showed that new perspectives and interpre-
tations became possible when considering the zacir
knowledge of craftspeople (Sjomar 2017). To visualize
interpretations, Sjomar made use of analytic drawing,
inspired by Norwegian architect Arne Berg and Danish
architect Erik Hansen. Sjémar has pointed at the dif-
ference in documentation practices between Norway
and Denmark on one hand and Sweden on the other.
The former have a long tradition in documentation
made by architects, whereas in Sweden the docu-
menters were mainly art historians and ethnologists
(Sjémar et al 2000).

In the 1990s Sjomar and fellow Norwegian archi-
tect Anders Haslestad from the Norwegian Board of
Antiquities (Riksantikvaren) studied techniques in
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FIGURE 22. Analytic drawing of meeting between roof and
masonry in Skilvum church, made by Peter Sjomar 1990.
Diminished. Sjémar’s collection, Dep. of Conservation.

vernacular timber houses. This helped establishing
craft as a research field in both countries. The writings
and teachings of forester and craft researcher Jon Bojer
Godal, focusing on action-based knowledge, (Godal
2006) have also been influential, not least because
his part in founding the Norwegian Craft Institute
(Norsk handverkinstitutt) in 1987, which has stressed
the importance of using people with traditional craft
knowledge as investigators, as well as methods of
practice-led-research. Sjomar, Haslestad and Godal have
inspired researchers as Harald Bentz Hogseth (Hogseth
2007) and Gunnar Almevik (Almevik 2012), which
themselves further have promoted craft as research
field in Sweden and Norway.

Sjomar’s approach to investigating historic building
techniques became a natural focus for the Craft School
Dacapo in Mariestad, which he started together with
Almevik in 1996 as a qualified education in building
crafts. The intertwining of research and buildings
conservation became pronounced with the program
"Teknikhistoria for byggare” 1999 under the leader-
ship of Sjomar and Almevik, with the aim to examine
building history through building techniques (Almevik
& Sjomar 1999:3). In this framework craft research

came to develop on the Swedish scene, opening new
possibilities of interpretation, evaluation and thus
better foundation for decisions in restoration. The
documentation and research on crafts made in Norway
with the active involvement of crafts persons was an
important inspiration, expressed in the Middle Age
Project (Riksantikvaren) during the 1990s, and the
Stave church program 2001-2015 (Bakken 2016).
In Sweden the National Heritage Board headed the
project “Tradition och byggproduktion” 1999-2001
aiming at raising the awareness of good buildings
conservation, highlighting the bearers of traditional
craft knowledge (Almevik 2012:56; Sjomar 2017).

Building investigations and model building were
central tools in the education at the Craft School Da-
capo in Mariestad, inherited from architectural studies.
Three models of church timber roofs testify to the
early interest in medieval carpentry. In 2001 the 14"
century timber church of S6dra Rada, Virmland, got
destroyed in an arson. A research project got launched
and the Craft School engaged for the reconstruction,
with the main goal of regaining knowledge about
14™ century building techniques.? Preliminary and
continued research have up until the termination in
2021 produced a number of reports concerning hew-
ing techniques, tools ez cetera. A selection of preserved
timber churches and roof structures became important
references. As several of the participating carpenters
took part in the diocese surveys of church roofs, the
stock of references grew rapidly. These projects have
cross fertilized each other, making the surveys and
the full-scale experiment interdependent (Almevik
& Melin 2015, 2017).

In 2005 the Craft school Dacapo became part
of the Department of Conservation and in 2007 it
became possible for craftspeople to undertake a PhD.
Craft research as academic field has been defined as
“a wide designation of investigations about, through
and into craft” (Almevik 2017:7). The role of craft
research inside the field of conservation at the Uni-
versity of Gothenburg got further strengthened with
the establishment of the Craft Laboratory in 2010
as a national centre for documenting and promoting
heritage crafts, aiming at implementing knowledge

2 https://sodrarada.se/; https://www.gu.se/forskning/sodra-rada-gamla-kyrka-0
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from craft research in the heritage sector. The Craft
Laboratory has initiated several research projects and
invited craft specialists on scholarships.

The emergence of craft research in Sweden has
shaped researchers trained in the crafts they investi-
gate. This has been a driving force in broadening the
study of historic buildings in Sweden and how they
are restored, not least medieval timber roofs.

2.6 Present state of research on medieval
roof structures

The above outlined development of archaeological
and crafts oriented approaches to medieval buildings
is a necessary background to present research on
medieval roof structures. To understand how church
roofs got into focus in the Nordic countries, we need
to go back to the 1980s, when the corpus of Sweden
was still hardly explored. In Denmark and Norway
the situation was despite the legacy of for example
Mpoller much the same (Vellev 1983). An informal
interchange came about between Nordic architects
and archaeologists as Peter Sjomar, Ola Storsletten,
Barbro Sundnér, Markus Hiekkanen and Morten
Serensen (Storsletten 2002). In 1987 these church
researchers formed a Nordic “roof group”, which in a
seminar on church archaeology in Danish Viborg 1993
presented an overview of research on roof structures
(Hikuin 22 1995). In 1990 Sjémar made a compila-
tion of published material on medieval Swedish roof
structures and examined in the following years some
40 structures, several together with Storsletten. In
two articles Sjomar pointed at the lacking knowledge
of preserved medieval roof trusses in Sweden and
showed their information potential, thus repeating
Curman’s call for research from 1937 (Sjomar 1992,
1995). Sjomar advocates a view of the constructions
as primarily expressions of domestic carpentry tradi-
tions and material resources. In 2002 Storsletten put
forth his thesis on the entire corpus of High Medie-
val church roofs in Norway, shaping a typology and
discussing its characteristics and genesis, underbuilt
by thorough field studies and dendrochronology.
As Sjomar, Storsletten underlines the importance of
domestic carpentry traditions, thus contrasting the
views of art historian Roar Hauglid who regarded

“ S
Ficure 23. The crew of Sdra Rida test erecting the first
truss on the reconstructed nave in spring 2020.

the open roof structures as borrowed from abroad,

mainly England (Hauglid 1972, 1979).

2.6.1 Recent research in France and Germany

Since 2000 documentation, research and evaluation
of historic roof structures have been strengthened
in Europe as a whole, leading to cross-disciplinary
cooperations. The European Council Programme
“Wooden culture” 20002001 gathered researchers
and craft practitioners from several countries, enhanc-
ing the often neglected values of carpentry in historic
buildings, aiming at augmenting the consciousness
inside the heritage sector. A new programme, “Roofs
of Europe”, was held 20062007 under professor Pat-
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rick Hoffsummer, University of Li¢ge, which through
cross-disciplinary workshops gathered participants
from all of Europe. Hoffsummer edited in 2002 and
2011 two large volumes on historic roofs in Belgium
and France, with articles from different fields, discuss-
ing typology, chronology, dendrochronology and craft
techniques. The typology presented by Hoffsummer
is very elaborate. From the French horizon, there
has been several studies on medieval roofs, discuss-
ing questions of provision and treatment of timber,
operational processes in tracing as well as execution
and erection. Meanwhile not isolating the structures
and their interpretation from the building as a whole
and the society of which it was a product. Seminal in
this respect is archaeologist Frédéric Epaud’s doctoral
thesis on the development from Romanesque to Gothic
roof structures in Normandy (Epaud 2007) and his
habilitation thesis on archaeological approaches to his-
toric and pre-historic timber structures (Epaud 2022).
Epaud’s works resemble the approach of Storsletten
but penetrate deeper into the questions of production,
using multiple sources, combining buildings archae-
ology, dendrochronology, excavations, ethnology and
experimental archaeology. He analyses the structures’
production backwards all the way to the forest. In
this Epaud’s work has similarities with Milne and
Goodburn (Milne 1992) but also Godal. Systematic
surveys of church roofs have recently been made in
some French regions®, similar to the Swedish surveys.
The question of the role of the forest as provider of
timber has been raised in the anthology “La forét au
Moyen 4ge” (Bépoix & Richard 2019).

Also from a German horizon much has happened
and is under way. Buildings historian Tilo Schéfbeck
has given a thorough and dendrochronologically well
founded analysis of the development of roof struc-
tures, their techniques and materials in his thesis on
the medieval churches in Mecklenburg-Vorpommern
(Schotbeck 2014). Thomas Eifling has studied the
roofscape of Thuringia as well as the question of timber
transports and the information dendrochronology
can provide on provenances (Eiffing 2009, Eifling

3 Projet CharpCentre in Centre-Val-de-Loire 2012-2016.

& Dittmar 2010). Burghard Lohrum has since the
1990s made several documentations, datings and
analyses of preserved high medieval roofs in Southwest
Germany. This just to mention a few works, which
adhere to the overarching method Gefiigekunde. It
concerns the documentation and analysis of historic
timber frame structures, their materials, techniques as
well as their analogies and distributions in time and
space. Apart from the buildings archaeological study
it applies dendrochronology and when accessible
also written sources. Gefiigekunde is a vital method
to state the historic values in a building and is closely
related to the methods of Bauforschung.* Since 1997
a wide range of researchers, architects, Bauforscher,
conservators and carpenters working with historic
roofs gather in the network “Arbeitskreis fiir Dachw-
erke”, a subgroup to “Arbeitskreis fiir Hausforschung”,
meeting at regular excursions. A product of this is the
upcoming publication “Dachwerke vor 12307, for
the first time jointly presenting the known corpus of
roofs prior to the mid-13* century in Germany and
adjoining regions, giving a long requested overview
of international importance.

2.6.2 Recent research in Scandinavia

In Denmark the preserved church roofs of southern
Jutland have been thoroughly documented and dated.
They have been interpreted and published by medieval
archacologist and art historian Per Kristian Madsen,
The National Museum (Madsen 2007, 2013). He
points at the remnants of a highly developed domestic
carpentry tradition open for new ideas from abroad. In
an article on the roof of Arrild church he also tries to
combine historical and archaeological sources to put
the construction in a socio-political context (Madsen
2005). Inger Laigaard has in an article 2018 evaluated
and dated tool traces and techniques encountered in
Danish church roofs. In Norway medieval carpentry
has been researched by among others carpenter and
craft researcher Roald Renmelmo, Norwegian Uni-
versity of Science and Technology. There also exist re-
search on Viking Age carpentry finds in Denmark and

4 See definition on the homepage of Denkmalwissenschaften, Universitit Bamberg. https://www.uni-bamberg.de/
iadk/denkmalwissenschaften/dendro/gefuegekunde-methode/
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Norway, giving important references to understanding
12 century carpentry. The Viking Ship Museum
(Vikingeskibsmuseet), Roskilde, is a cross-disciplinary
research centre where crafts persons, academics and
sailors work together in documentation and research
using multiple sources and full scale experimental
archaeology as important tools.” Since 2020 Finland
has an on-going survey project on timber structures
in their medieval stone churches.®

The systematic mapping of medieval church roofs
in Sweden had to await the new millennium. The
preconditions for documentation and research on
Swedish churches came to a drastic change around
2000. In the 1990s the funding of “Churches of
Sweden” was heavily shortened. With regard to the
upcoming shift in relations between state and church
in 2000 there was a need for a quantitative knowledge
basis, leading to the project “Sockenkyrkoprojektet —
kulturarv och bebyggelschistoria” 1995-2003 at the
National Board of Antiquities. This linked cultural
geography with art history and identified regional
characteristics (Dahlberg & Franzén eds. 2008). With
the decentralization of research and heritage care con-
cerning churches, the dioceses took responsibility for
projects in order to attain the knowledge basis needed
for managing this heritage, often in cooperation with
regional heritage institutions (Dahlberg 2014). This
started with characterization projects aiming at survey-
ing the corpus of churches and their overall values,
later on with more specialized projects on different
aspects of ecclesiastical heritage. The foundation of
the Craft Laboratory has provided a national platform
for knowledge production related to building conser-
vation, not least concerning churches.

The work started by Sjomar provided the basis for
a database of medieval roof structures in Sweden in
2005 as part of a report on the State of the Art from
the Department of Conservation to the Church of
Sweden (Linscott 2007). Responsible for the report
was architect Kristina Linscott, who with architect

Anna Blomberg had documented medieval church
roofs in Dalarna in the 1990s. Once more the lack
of systematic surveys was pointed out. Following
the appeal in this report, I headed the first survey
project concerning medieval roof structures in 2010
in the southern part of Linkoping diocese (Northern
Sméland). This small project was followed by bigger
diocese projects in the southern half of Sweden, led
by conservation officers and archaeologists at different
regional museums as well as craft researchers.” I head-
ed two of these projects in the dioceses of Skara and
Gothenburg. Starting from broad surveys the projects
narrowed in the following phases to case studies made
together with craft researchers from the Sodra Rada
Project and dendrochronologists. A portion of these
projects forms together with deeper investigations and
restorations in a handful churches the empirical basis
for my thesis. The somewhat wider project “Historic
carpentry in the diocese of Lund” forms the basis for
Karl-Magnus Melin’s ongoing PhD in conservation.
In the last 10 years the empirical information about
preserved and traceable medieval roof structures in
Swedish churches has seen a steady accumulation
thanks to the projects run by the dioceses and the
Craft Laboratory (Gullbrandsson 2021a).

The first thesis to treat medieval Swedish church
roofs was made from the perspective of statics by
engineer Carl Thelin at Chalmers in 2006, "Medie-
val timber roof structures. Conceptual methods for
investigation and evaluation of structural behaviour”.
His aim was twofold: to provide better understanding
of the structural behaviour to facilitate interpretation
and preservation, and to develop methods for evalu-
tation of the statics.

Architect Kristina Linscott’s thesis "Interpretations
of old wood. Figuring mid-twelfth century church
architecture in west Sweden” (Linscott 2017) at the
Department of Conservation is hitherto the first one
dedicated to the architectural and archaeological study
of a selection of preserved medieval church roofs in

5 'The Viking Ship Museum has a publication series “Ships and boats of the North”, hetps://www.vikingeskibsmu-

seet.dk/fagligt

6 Symposium at Livady Oy, Helsinki,28—29th February 2019.

7 Linkdping diocese (Northern Smaland) (Gullbrandsson 2011), Stringnis (Eriksson & Borg 2014; Bygdén & Bell-
berg 2015, 2017; Eriksson & Torgén 2016; Taawo 2015, 2018), Skara (Gullbrandsson 2015; Gullbrandsson et al
2021), Visterds (Skanser 2019). Gothenburg (Gullbrandsson 2020), Lund (Melin & Ranta 2020).
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Sweden. In-depht studies of five of the earliest dated
church naves in Vistergotland provide the empirical
material for analyses of past architectures. Linscott
has applied an architectural perspective based on
buildings archaeological documentation. Analytical
measured drawings are combined with a 3D laser
scan and critical use of dendrochronology and "C,
thus providing hard facts in contrast to the traditional
stylistic analysis of art history. Linscott has drawn in-
spiration from the works and teachings of Erik Hansen
and put emphasis on the actual process of measuring
and drawing as a tool for production of knowledge
not just a mere documentation. Drawing on the
plausible assumption that the trusses were originally
visible in the church rooms, they play an important
part in her interpretation of how the church nave was
designed and could have been perceived. Linscott
draws on theories of architect Simon Unwin and
apply three-dimensional promenades or architectural
walks, also used by Gunhild Eriksdotter (Eriksdotter
2005). Linscott stresses the ambiguity of meaning in
the church room and suggest that the trusses may
be seen as gates, indicators of zones in the nave. One
of her aims is also to strengthen the architectonical
and archaeological perspectives within the field of
conservation.

In an article from 2015 on the roof of the late 11*
century convent church of Jumieges, Normandy, art
historian Lynn Courtenay and buildings archaeologist
Nat Alcock have tried to sketch the spread, character
and chronology of a European common-tiebeam-roof
tradition, also drawing on the newly surveyed material
of Vistergotland. They suggest a new typology, which
is mainly concerned with internal bracing. A central
conclusion is that the former Carolingian empire and
its neighbours are at the centre of this roof tradition,
establishing a link to the somewhat neglected view of
Lundberg (Courtenay & Alcock 2015).

2.7 Summary and positioning of my thesis

It is apparent how medieval churches, and with time
their carpentry structures, have been vital in shaping
the different disciplines that study them. From a
mainly aesthetic regard, rooted in contemporary ar-
chitectural and societal needs, the study of medieval
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churches became professionalized round the turn
of the century 1900, in Sweden shaping the new
discipline of art history, whereas in Denmark and
Norway much remaining a field for architects. For
long the approaches were coloured by a positivist
paradigm concerned with matters of origin, evolution
and diffusion. The later 20™ century strengthened a
more archaeological approach, based on scientific
facts. Following the demands of an expanding herit-
age sector, questions on work and materials behind
the constructions gained importance, enhancing the
value of wooden heritage. But for long the church
research in Sweden ran parallel in different disciplines
with little interchange (Nilsson 2011:43), a situation
which started to loosen up around 2000 in the wake
of a largely decentralized heritage care. Around the
same time historic roof structures had become a focus
area in several countries, offering a well apt arena
for cross-disciplinary cooperation, in Norway and
Sweden to a large extant incorporating craft research.
Craft research has been a catalyst in making medieval
carpentry structures into a contemporary research
field in Sweden.

The practices of documentation and conservation
have been central for the development of research
since 1900. The study of medieval churches and also
their roof structures has from the beginning been in
steady interaction with the contemporary practices
of buildings conservation, it has not been isolated
to academia.

At the end some words on the positioning of my
own thesis in relation to this historiography. As al-
ready mentioned, my research has grown forth from
the surveys that started in 2010. It has been shaped
by the practice of surveys, value assessments, inves-
tigations, planning and execution of restorations, in
several cases in interaction with carpenters and craft
researchers, but also through exchange with colleagues
in- and outside of Sweden. With regard to this and
the occupation with medieval timber structures in the
cross-disciplinary milieus of the Craft school and the
Craft Laboratory it felt natural to make my licentiate
thesis in the field of conservation and not in historical
archaeology or art history, where this material and its
techniques have not yet been in focus.
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What put this thesis apart from much earlier re-
search on medieval roof structures in Sweden is the
buildings archaeological approach incorporating meth-
ods connected to craft research, as important a tool
as dendrochronology, also taking advantage of on-site
discussion on observations together with craft practi-
tioners from the S6dra Rada Project. In that sense it
could be regarded as continuing along the path first
trodden by Sjomar (1988). Other inspirations have
been the research of Fischer-Kohnert (1999), Epaud
(2007) and Schofbeck (2014), which aim at a both
holistic and deep understanding of structures and their
production through the use of multiple methods and
sources, often crossing disciplinary borders. Also the
forensic investigations into buildings and their rem-
nants by Almevik (2012) and Hegseth (2007) have
influenced my approach as a Bauforscher.

In Linscott’s thesis the archaeological observations
are the main sources, but while her thesis dwells upon
spatial analysis from an architectural view and the
once-upon-a-time-users potential experiences, my
thesis focus on structuring the diverse ways of con-
struction, with which techniques they were built and
in which spatial and timely contexts. Unlike earlier
Swedish researchers I have had the possibility to draw
on a whole corpus of medieval roof structures from
two regions, known from first-hand observations, a
handful of roofs repeatedly revisited and studied in
detail, in the case of Gokhem and Ransberg also during
restoration, which revealed new details. As with my
participation in the characterization project, the roof
projects have been a process of gaining knowledge and
experience of a material through own observations.
With visits to far more than 200 church attics in
Sweden alone and several abroad, this has enabled me
to make conclusions not possible to draw before, due
to the few objects studied at close hand. Often I have
felt as an explorer in a pristine field in the same way as
my forerunners must have done a century earlier. Since
Lundberg no Swedish researcher has addressed the
positioning of the High Medieval roofs of Sweden in a
European context (unlike in Norway and Denmark),
although Courtenay and Alcock have attempted this,
but on a very overarching level. Participating in the
excursions of “Arbeitskreis fiir Dachwerke”, exchang-
ing thoughts in this network and also making own

study journeys has enabled me to make comparisons
not just from literature or schematic section drawings.
I try to bridge the opposing views in research on the
roofs as either quintessentially Scandinavian or firmly
rooted in a European context.
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CHAPTER 3
RESEARCH DESIGN

Accompanied by the Rector’s two sons, I entered the roof
by a trap door over the north-east corner of the altar, and
examined the timber with them by the light of candles
and lanterns.

(Architect Dennis Chantrell on his visit to the roof
structure of Adel church in York county 1847, Chant-
rell 1887:111).

Whenever we make something flat’ and find it is not
Sflat enough, we always find that by taking more trouble
we can make it still flatter. ..

(Pye 1995:31)

After having presented the background, stated my
objectives and outlined the research field of historic
roof carpentry and its history of research I will pro-
ceed to present the design of my research. Central for
this was the empirical fieldwork of surveys and case
studies funded through the Church of Sweden. This
chapter will discuss the conditions for my investiga-
tions, their methods and production of knowledge.
Since research is a both practic and academic task I
will start with some reflections on how knowledge
rise from the meeting between the object of study and
myself as archaeologist and buildings conservator. This
is followed by a discussion on the cross-disciplinary
cooperation between myself and craft practitioners
and researchers. The conception and evolvement of
my surveys in the dioceses will thereafter be presented
as well as the methods used. Finally I will put forth
concepts of interpretation that influenced my work
on the third article.

3.1 Perspectives on approaching the unknown

Documenting and interpreting medieval trusses up in
dark secluded attics meant for my sake at first meet-
ing something quite unknown, with time something
that could be related to an ever increasing set of own
references and experiences. Revisiting roofs thus gave
new insights. At the start, the diocese surveys had

no outspoken theoretical framework, apart from the
everyday cultural historical practice of an archaeologist
or buildings conservator. But early on my fieldwork
attained the characteristics of hermeneutical meth-
odology in knowledge production. Knowledge and
experience are products of practice (Polyani 1962;
Molander 1993). The attics, their remains and the
tools of documentation have an agency of their own
that influenced the outcome. This has been the case
with similar field investigations, be it archaeology,
art history or ethnology, but seldom acknowledged
(Jensen 2012; Gustafsson 2014). My research has a
hermeneutical methodology built on a phenomeno-
logical understanding of the world (Heidegger 2013
[1927]; Merleau-Ponty 1999 [1945]; Gadamer 1997
[1960]).

3.1.1 Being inside the object

Buildings archaeology as well as craft research are
disciplines where closeness to the empirical material
cannot be overestimated. In the case of roof struc-
tures the researcher is standing, kneeling, climbing or
crawling inside them. Investigating built heritage is
never a purely intellectual task, it involves body and
mind together. The importance of the body to grasp
the world and the intertwining of subject and object
through care are central to the phenomenology of
German philosopher Martin Heidegger (Heidegger
2013 [1927]). His thinking has after 2000 influenced
the Material Turn in archaeology, an archaeology of the
senses and post-humanist theories, enhancing the agency
of the material world and questioning the reduc-
tion of things to mere symbols of a society (Karlsson
1998; Olsen 2010; Kuijpers 2018:38). The material
world affected both the once-upon-a-time-builders
and affects the present investigators. For the crafts
person as well as the archaeologist materials impose
constraints and offer qualities (Kuijpers 2018:38ff,
268; Seiler 2020:37).

The fieldwork of qualitative in-depth studies, as
in my research, is demanding and rewarding. With-

F1GURE 24. Going into the dark cave. Askeryd church, Sméiland 2010. 27
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TABLE 1. Schematic presentation of the relation between my thesis and the diocese projects.

out being there, Da-sein according to Heidegger,
interacting with (Umgang) and caring for (Umsicht)
(Heidegger 2013:82-91, 157-164, 196-199) the
historic structures, little knowledge would come forth.
Investigating the attics is a process where the object
and its environment affect the outcome in showing
or hiding its secrets, it is an archaeological craft, a
work of uncovering and shedding light. The spatial
dimension is vital since the attics are dark, secluded,
reached through a narrow opening in a masonry wall
or a ceiling. This cave-like situation provides a different
mind-set where you cannot rely solely on your eyes.
There is a steady change back and forth from inter-
action with the object of study to a more distanced
regard, much as archaeological fieldwork, recalling
Heidegger’s distinction between Zuhanden (ready-to-
hand, the silent natural interaction) and Vorbanden
(present-at-hand, the reflective gaze at a distance)
(Heidegger 2013:88ff). Although often well preserved,
the roof structures are seldom any clean specimen, at
least not without work invested, they are not really
Vorhanden to study without engagement and knowing
what to search for. Part of the roof structures can be
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hidden under layers of insulation or bird nests and
debris, surfaces covered by dust. Some features must
be uncovered, or can due to time and circumstances
be only partly observed, others are positioned without
reach. Some features show themselves only through a
certain state of decay or during a restoration, others we
cannot physically get at nor see. Some we can feel, the
shelf for an eaves board on a wall plate for example,
or a hidden moulding or ornamentation. Even the
smell can be a guide. Our present experience of the
12" century roof structures, once semi-open, is thus
much different from how they were experienced when
new. But the toolbox of today enables us to observe
things better than our predecessors in research. Laser
measurer, cross-laser and portable LED-flashlights
have changed how we grasp and document the roof
structures. For the case studies, portable ladders and
lamps for common light have played a significant
role in accessing and decoding the structures. Being
able to work in general light has to some degree do-
mesticated the cave and made it less enchanting, but
meanwhile got us closer to the original conditions. In
the context of a full-scale restoration, as in Gokhem
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church, there was the singular chance to study the
roof structure in full daylight, as once its builders. The
conditions of light have strongly affected the quality
of photographs, which well chosen, composed and
illuminated can communicate more information than
a drawing or text to an initiated viewer. But as our
tools often help, they can also obstruct when failing,
leaving us with things unobserved. And off course,
our body and mind can also fail us.

3.1.2 A hermeneutical and cross-disciplinary approach

How do we draw knowledge from our observations? A
student of Heidegger, German philologist Hans-Georg
Gadamer (1900-2002) developed a hermeneutical
model for analysing text, also suited for material
culture and widely used in human sciences of the last
decades (Gadamer 1997 [1960]). A roof structure can
be read as a text where the letters are the fashioning
of a timber, the joinery and so forth. Gadamer states
that the relation between researcher and object is no
tabula rasa, how the researcher approach the object
of study is dependent on pre-knowledge or prejudice.
Meeting the object means revision of this knowledge,
a circular or rather endless spiralshaped process leading
to deeper knowledge, oscillating between detail and
whole (Gadamer 1997:137; Hodder 1999:32f; Hog-
seth 2007:141). For my research the hermeneutical
model of knowledge production was so natural that it
was not put into words in the survey reports. The need
for questioning the researcher’s & priori assumptions
and gradually approach the object of study in an en-
circling process with progressing re-evaluations is for
example just briefly indicated in Karin Andersson and
Agneta Hildebrand’s handbook "Byggnadsarkeologisk
undersokning” from the National Board of Antiquities
(Andersson & Hildebrand 2002:11).

According to Gadamer there can be no interpre-
tation without pre-knowledge. Norwegian philos-
opher Jakob Melge has written about the krowing,
unknowing and dead gaze. How we observe is based
on our experiences, thus linking phenomenology and
hermeneutics (Melge 1979). A historical building
and its features can be read and interpreted in several
ways depending on discipline and perspective. The
investigation can be clinical or it can be made in a
laboratory as the analysis of the dendrochronologist,

the analysis of fungi or the calculations of statics. Thus
a roof truss can take different shapes depending on
perspective, it could be seen as historic architecture,
load carrying structure, product of craft, product of
a certain society and epoch, or just a piece of wood
eaten away by fungi and insects. Each perspective
would result in a different documentation, not to
speak of renovation measures. Often enough historic
timbers have been regarded with a dead gaze: as only
rotten wood, replaced without proper documentation.
Everyone just doing their #hing with their zools pose a
problem (Mol 1999:77). In my case studies buildings
archaeologist, craft researcher and dendrochronolo-
gist worked together. This fit the multidisciplinary
and holistic character of conservation as a discipline
(Rosvall 1995) and the need for cross-disciplinary col-
laboration and methods in documentation of historic
buildings (Almevik 2012:342). Much can be gained
in the study of historic structures and artefacts when
experts of different professions work together, making
the gaze of each more knowing.

3.1.3 Cooperation between buildings archaeologists
and craft researchers

With the Material Turn in archaeology the concern
with crafts became pronounced, posing questions on
quality, skill and technique. Crafts had already been
focused upon in ethnoarchaeology (Lemonnier 1986,
1993; Wendrich 1999; Renfrew & Bahn 1996:178)
and experimental archacology (Outram 2008), trying
to grasp the processes behind artefacts, on one hand
in studying living traditions on the other in trying
to reconstruct forgotten ones. But it is rare that the
experimental archaeologist is both academic and craft-
sperson. Archaeologist Alan Outram has pointed at
the importance of collaboration between different
specialists, both academic and practical (Outram
2008). Archaeologist Maikel H. G. Kuijpers has in his
thesis on Bronze Age metalworking acknowledged the
embodied knowledge of professional craftspeople for a
fuller understanding of the objects, their production
and the levels of skills involved (Kuijpers 2018).
The acknowledgment of the action-based knowl-
edge of craftspeople inside the diocese projects is in
line with Norwegian and Swedish ambitions since
around 2000 of linking crafts and academia to raise
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new questions and develop buildings conservation
(Godal 2006; Bakken ed. 2016). As a matter of fact
the diocese projects and the Craft Laboratory have
evolved alongside since 2010. Almevik and Sjomar
have written several texts on how to engage the crafts
person as a producer of knowledge in investigations
and restorations, drawing on the theories of Michael
Polyani (Almevik 2012:31f; Sjomar 2017). Hogseth
has underlined the similarities between the carrier
of craft tradition and the buildings archaeologist as
producers of knowledge inside buildings conservation
and states that it is natural that they should co-operate,
both are practitioners (Hogseth 2007:155; Jensen
2012; Groth et al. forthcoming). The cross-disciplinary
milieus of the diocese surveys and the Sodra Rada
Project have been in steady interchange throughout
the years, not least facilitated by craftspeople being

active in both. Hypotheses from the surveys could
be tested in full-scale experiments and observations
could be used in the reconstruction of S6dra Rida
church (Eriksson & Torgén 2016; Almevik & Melin
2017; Melin & Ranta 2021).

The cooperation between buildings conservator/
archaeologist, dendrochronologist and craft researcher/
carpenter has inside my projects been characterized
by the intertwining of expertise, not working along-
side but with one another. A fitting term is 7-shaped
practice, a cooperation between T-shaped experts.'
The T-shaped expert has the depth of knowledge but
also — and as important — interests and experiences
that go beyond this and facilitate the exchange with
experts from other fields. The T-shaped approach can
be regarded as a way of widening the interpretation
of historical objects (Groth et al. forthcoming). The

1 'The term T-shape got into use in business management in the 1990s, see interview with Tim Brown, https://web.
archive.org/web/20110329003842/http://www.chiefexecutive.net (accessed on November 19 2019).
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FIELD WORK 1 DESK WORK 1 FIELD WORK 2
Buildings’ archaeology Adjusting questions Re-interpretation
Craft research Hypotheses Detail
Measuring and drawing Detail-Entity Sampling for
Truss cards Vorhanden Dendrochronology
Zuhanden/Da-sein \
Dendrochronological
analysis
SURVEY RESULTS /
CASE SELECTIONS Buildings’ archaeology DESK WORK 2
Questions for further research Synthesis/Contextualistion
Report
\ PM:s

|

LITERATURE STUDY

STUDY VISITS CONSERVATION ~ =——>  ARTICLES/PAPERS
NETWORKS RESTORATION

CRAFT RESEARCH

TABLE 3. Processual scheme of the case studies.

long experience of investigating and caring for me-
dieval timber structures made our horizons meet and
fertilize each other through dialogue pre-, on- and
post-site. With time our knowledge and skills have
more and more come to overlap, we could even talk
of a blending of professional roles. If the surveys had
stated what there were, the case studies were a in a
sense excavations steadily discussed in an informal
way. As project leader in the diocese investigations I
acted as a spider in the web, answering for structure
and record apart from participating in the documen-
tation and investigation, forwarding or questioning
assumptions, afterwards as main author and editor
being responsible for the reports.

3.2 The fieldwork

The surveys in several dioceses were motivated by a
since long identified lack of knowledge concerning
the extant and character of preserved medieval roof
structures in Swedish churches. In many a church
no one knew about the age of the roof structure or
its status, which meant a risk of heritage loss. Several
caretakers had never been “up there”, surprisingly few
of the producers of maintenance plans neither. When

I first ventured up on many an attic I did not know
what to find, many structures were for the first time
scrutinized by someone from the fields of conservation
and archaeology. Questions rose from the empiri-
cal material with the progress of surveying. Patterns
grew forth as well as anomalies. With time these got
moulded into hypotheses that guided the selection
of case studies in the second step of the projects. My
research practice thus evolved through the growth of
experience and the hermeneutical oscillation between
detail and whole. My methodology can be regarded
as an abductive and qualitative one since it depart
from and return to field observations, reshaping the
conclusions in this process. The phases of each diocese
project I led can be structured as following:

1. Archival research and selection

2. Surveys

3. Reports and articles on the surveys

4. Case studies in cross-disciplinary cooperation
5. Case study reports, papers and articles
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FiGURE 25. Making a sketch drawing in Kilvene church,
Vistergotland, 2014.

FIGURE 26. Measured sketch drawing of roof truss in the
chancel roof of Kumlaby church, Sméland, 2022.

3.2.1 Surveys

In the diocese of Skara I was faced with a total of
164 churches with medieval origins, to be surveyed
by myself during two years. Some prioritization and
selection had to be made before heading into field. A
desk survey of the reports from the Church Character-
isation Project’ was made to single out churches that
were rebuilt, altered or burned to an extent that no
in situ preserved medieval roof structure could be at
hand, thus reducing the number of churches to visit
to 94. As became clear with a pair of visits outside the
selection, important original elements could still be
found, even despite historic mentions of fire. Thus,
there are still churches that remain to be visited, the
case is not closed and will probably never be, since
reused material appear even in 19™ century churches.
For the churches chosen, material concerning the roofs
as well as drawings of the building were gathered in
the topographic archives of the regional museums.’
Since the aim of the surveys was to get an over-
arching grip of extant and character of preserved
material, no exhaustive field studies were planned
for. In general half a day was set of for each church,
which demanded discipline and efficiency. One of the
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primary tasks after having got acquainted with the
attic and its structures was the somewhat simplified
plan drawing and a representative section. Apart from
measured sketch drawings and photographs (views
and details), the use of a checklist, soon turned into
a more proper protocol, was an important factor of
keeping order in an often disorderly environment.
The field itself is thus a disciplining agent (Flyvbjerg
2006:235). Although the Craft Laboratory produced
a model protocol, the diocese surveys have used some-
what differing versions, depending on the perspectives
of the investigators. The key variables, though, were
in common, such as noting species of wood, hewing
techniques, joinery, dimensions et cetera, all these de-
tails that together shapes entities. It is notable that the
protocols swelled from project to project, introducing
new categories and features, directly reflecting the
growing experience of the investigators. This testify
to the dynamic of surveys, it is logic that framework,
questions and tools develop underway, if not it would
be to disregard both the researchers ability to learn
and the material acting as a teacher. In this sense the
research has been practice-led.

2 For the dioceses of Gothenburg and Skara these are accessible in the database “Bebyggelseregistret” of the National

Board of Antiquities, https://bebyggelseregistret.raa.se

3 Jonkdpings lins museum, Kulturlagret in Vinersborg, Vistergdtlands museum, sometimes incorporating copies
from the archive of the National Board of Heritage (Antikvarisk-topografiska arkiver).
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LA
F1GURE 27. Scaled model of a Romanesque church with ex-
posed roof structure, from the exposition “Hidden Rooms”
(Vistergotland’s Museum 2015). The roof is modelled
on the 1140s nave of Marum with some additions from
other churches. The model enable an three-dimensional
understanding of roof and church interior as a unity, which
normally is not possible on-site. The model was used to
test the impact of daylight and the actual visibility of the
trusses for the medieval church visitor (see also p. 100).

An overarching knowledge from on-site-visits
emerged, revealing patterns as well as features that
did not fit into the picture. The results of the surveys
in Northern Sméland, Skara and Gothenburg dio-
ceses were discussed in reference groups with fellow
building conservators, carpenters from the Sédra
Rada Project and other researchers on historic roof
structures. The results were presented in commented
catalogues (Gullbrandsson ed. 2011, 2015, 2017) as
well as two subsequent peer-reviewed articles (article
1 and 2). The surveys of Skara and Gothenburg were
also presented as papers at the Annual Conference of
European Association of Archaeologists in Vilnius

2016 and Budapest 2020 (Gullbrandsson 2018b and
Gullbrandsson et al. forthcoming).

3.2.2 Cross-disciplinary case studies

If the surveys in Northern Sméland and the dioceses
of Skara and Gothenburg were quite solitary fieldwork
for me, the following phases of case studies in Skara
and Gothenburg meant cross-disciplinary ventures,
producing knowledge with a small team of experts.
This team consisted of myself, carpenter Mattias
Hallgren (Gothenburg and Skara), craft researcher
and fellow PhD student Karl-Magnus Melin (Goth-
enburg), assisted by buildings conservators from the
regional museums. Also the dendrochronologists Hans
Linderson and Anton Hansson of Lund University
got engaged. Questions and hypotheses from the
surveys were further specified and therefore apt study
objects were chosen as case studies in discussion with
the diocese conservators, testifying to the abductive
nature of the projects (Johansson 2002). If the surveys
had answered the questions what and where, the case
studies addressed the questions when, how and why.
In trying to grasp the multitude of historic carpentry
we choose multiple case studies addressing different
epochs and variants of constructions, some contained
embedded cases (Yin 2009). For Vistergotland these

were:

* Early tiebeam roofs (prior to 1150), trusses assembled
without upper face (Gétene and Visterplana churches.
Hagebyhoga church in Ostergotland as reference).

¢ Tiebeam roofs (12" and 13™ centuries), trusses as-
sembled with upper face (Forsby, Gokhem, Goteve,
Jila, Ljungsarp and Marka churches. Herrestad and
Kaga churches in Ostergotland as references).

* Early hybrids between tiebeam-trussed roofs and
purlin roofs (c. 1150-1200) (Edasa, Eriksberg and
Valtorp churches).

* 14" century roofs as breaking points between old and
new techniques (Ménstad and Ransberg churches).
* Late medieval timber towers (Kungslena and Marum
churches). These are not referred in this thesis.
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FiGure 28. “Chaine opératoire”, interpretation of the in-
tertwined work of masons and carpenters in building the
nave of Gékhem church. Drawing by the author.

For each case I used historic protocols and accounts
from the church archives* to find information con-
cerning the actual roofs during the Early Modern
Period. Apart from this the case studies were teamwork
from beginning to end with myself as both fellow
investigator and coordinator. Truss cards combined
with photographic documentation were used to grasp
material properties, the surfaces and their traces, also
damages and repairs as well as timbers suitable for
dendrochronological sampling. The protocols and
photographs from the surveys and the truss cards from
the case studies proved valuable in order to quantify
key features in Excel, where and when they appear,
which served as a tool for my third article.

After a first day in the church, going through each
truss, I and my fellow investigators went home to
structure our thoughts and assumptions, scrutinize
our photos, putting our observations in relation to
the set of reference objects in our heads and folders,
stepping back to see and reflect on what was at hand.
On the third day we returned to the attic with our
sharpened questions and a new checKklist, also aim-

4 Accessed via Arkiv digital, hreps://www.arkivdigital.se.
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ing to find suitable timbers for dendrochronological
sampling, which was the goal for the final field day.
After the dendrochronologic analysis it often proved
valuable to return once more to clarify certain things.
But that was not always possible, in effect, the cas-
es remain open, the hermeneutical spiral will go on
when occasion is given (Flyvbjerg 2006:238). Each
object was presented in detail in the report with text,
photographs and documentation drawings together
with more analytical ones. In such #hick descriptions
attempts were made to triangulate with written sourc-
es, the building as an entity, the place and its nature
and history, earlier experiences and reference objects.
As such it became a narrative or a story told about
a roof, its actors and agents (Flyvbjerg 2006:237f;
Gullbrandsson ed. 2020; Gullbrandsson, Hallgren
& Hansson 2021). One of the case studies was pre-
sented on the 7* Congress of Construction History
(Gullbrandsson & Hallgren 2021).

3.3 Methodology

The buildings archaeologist has to work on what is at
hand, “on what there actually is” (Olsen 2010), and
this has governed my investigations and their abductive
character. A historical building contains a wealth of
details, traces, overlapping layers of time, clues that
need contextualization to be understood. Putting the
bits together and triangulate with other sources or
objects is necessary to create an interpretation or a
narrative. The direct observation on site acts as point
of departure, from which the investigator can “zoom
out” to a wider horizon, searching for analogies or
supplementary source material, the hermeneutical
shift between detail and whole. And it does often not
suffice sticking strict to one method, one discipline
or one source material.

The investigator has to make pragmatic use of mul-
tiple methods and sources in approaching the mute
objects, forwarded in Almevik’s forensic perspective of
building investigation (Almevik 2012:30). The blurred
borders to neighbouring disciplines in the practices of
buildings archacology have been stated (Eriksdotter et
al. 1998:69). As I pointed out in the Historiography
the specific multisource and multi-methodological



FIGURE 29. Examination of hewing pattern on a rafter in
Knitte church which gives information on axe type and
process. The carpenter has been working with a knifegrind-
ed axe along the fibres on one side, shaping the “sprit-
thuggning” pattern, but then finishing off in opposite
direction more diagonal with a smaller axe, maybe not
even by the same carpenter.

FIGURE 31. Restoration as an opportunity of gaining
knowledge and test encountered old techniques. Carpenter
Mattias Hallgren finishing of a tiebeam replacement with
broad axe for the nave roof of Gékhem, 2019, working
according to the original hewing techniques.

F1GURE 30. Roof structures are seldom clean specimens to
study without ineraction. Here excavation of an original
wall plate in the nave of Visterplana church.

7

FIGURE 32. Experiencing and documenting 12 century
trusses in daylight is seldom. This provides opportunity
to recognize details hard or impossible to see otherwise.
Here during the restoration works on the nave roof of
Gokhem in 2019. Photo: Mattias Hallgren.




HippeN CARPENTRY

study of historic timber frames that the Germans
call Gefiigekunde apply well to what was done in my
research, but more outspoken cross-disciplinary, re-
garding the muddled disciplinary borders as an asset
for cooperation with experts from different fields.

3.3.1 Measuring, drawing and imagery

Measuring and drawing played an important part
in surveys and case studies, both to grasp the con-
structions and to communicate them. An important
outcome of the surveys was the production of rapid
measured drawings, sufficient for the aim of stating
what there were. Due to the time at hand these were
measured sketches without any mounted grid laces.
But still, even at this level, the act of measuring and
drawing is a way of disciplined acquaintance with the
study object, of transmitting a visual interpretation of
observations. It is a steady shift back and forth between
action (Zuhanden) and just observation (Vorhanden).
Depending on the ambition level, the drawing can be
more or less analytical, in the case studies the drawings
tried to capture traces of production and alteration.
The importance of measuring and drawing as tool
for knowledge production and not just documen-
tation, have been stated by Erik Hansen as well as
his Swedish pupils Kristina Linscott and Gunhild
Eriksdotter. It has a long tradition in archaeology,
architecture history and ethnology, reflecting different
approaches, levels of rigour, representation, analysis,
and also aesthetics (Fischer-Kohnert 1992:15f; Sjomar
et al 2000; Eriksdotter 2005; Almevik 2012:85; Gus-
tafsson 2014). The measuring and drawing is a sub-
jective act where the investigator decides what should
be visualized, “it is the observation in itself together
with the measuring and drawing that has an analytical
value” (Hansen 1978:104). The measured drawing is
an interpretation, and as such it can always be ques-
tioned, the drawer can have missed or regarded certain
features as unimportant, features that someone else
with different views could find vital. The drawing is
a reflection of the drawer’s knowledge and position.
The drawer can leave out recent additions, indicate

the original position of a gone or moved part, in effect
choose to make a true rendering of the present situ-
ation or interpret the original one, or even represent
multiple time layers. The drawing can in one image
grasp what on site demand several positions of view.
The reading of the drawing has to be careful, but is
hard to criticize without own observations since the
object itself is the only corrective, if still at hand. Un-
critical use of drawings is a common flaw in attempts
to larger syntheses with a parade of sections.

Since measuring and drawing demands the active
participation of several bodily senses it can hardly be
replaced — but of course complemented — by tech-
niques such as 3D laser scanning. In the end it is a
different thing to interpret from an image instead of
the physical object in its environment. If the drawing
is a rendering filtered through the investigator one
could think that the photograph would be unbiased.
This is not true since the motif, the composition, the
angle, the light and its direction has been selected,
seldom haphazard if the photographer is skilled and
knows the subject-matter. Meanwhile a photograph
can contain a wealth of information hard to capture
in a drawing. But the photograph also needs a viewer
able to read its information, not easy when showing
a small detail from a truss or the chaotic overview of
an in several stages reinforced roof structure. Mean-
while it can reveal features not noticed in the act of
documentation.

Models, digital and analogue’, also provide possi-
bilities of “returning” to the object, even viewing it
in a fashion impossible in reality (even adding and
removing time layers), which can give new insights
apart from new ways of rendering and transmitting
information. For the survey aims I got far enough
with traditional measuring and drawing combined
with photographs and text. As in most cases, time and
budget is a decisive factor apart from the limitations
of space.

5 See for example an exhibition of destroyed roof structures in Munich as analogue models, https://www.zimmer-

er-muenchen.com/nachrichten/die-daecher-muenchens-ausstellung-im-stadtmuseum.html (accessed 21st of Octo-
ber 2022). For the possibilities of digital modelling see Almevik & Westin 2017 on Hemse stave church.
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3.3.2 Reading of traces from production and alteration

Just to focus on roof structures in terms of graphic
renderings risk overseeing the wealth of information
at hand (Fischer-Kohnert 1999:19). The awareness of
this potential has grown since the end of the 20™ cen-
tury through buildings archaeology and craft research.
Traces of tools, scribing, cord strikes ez cetera provide
detailed insights into the work of the otherwise mute
workers behind the constructions. A closer reading of
the structure can also detect later alterations. Obser-
vation and interpretation demand a trained eye and
knowledge of techniques and tools.

An important method in archaeological study of
craft techniques is the concept of traceology or the
study of tool traces and use-wear. This method linked
to criminology was developed in archaeology, first in
post-war Soviet Union, mainly dealing with lithics
(Olausson 2005). Seminal in regard to method was
Rob Sand’s study on tool marks on prehistoric timber
(Sand 1997; Hogseth 2007). Wood as material is very
rewarding since traces may remain in mint condition.
Through close ocular and tactile study of for exam-
ple medieval timbers information can be gained on
which tools where used, in which order, the shape of
their edge and in which direction, by which position
and movement of the carpenter, also such things as
scribings, cord strikes, drill holes provide information
that put into the wider context of the timber, the truss
or roof structure, or a corpus of roofs, gives clues
concerning layout, production and later alterations
(Bldha 2013). Traceology means to relate detail and
whole, drawing on the embodied knowledge of the
practioner. The traceological observations combined
with material properties are suited for the method
chaine opératoire, which was developed by French
archaeologist André Leroi-Gourhan (Leroi-Gour-
han 1965) and popularized by Pierre Lemonnier
(Lemonnier 1986, 1993). The chain reconstructs the
strategic steps of production and is a useful method
to understand systems and techniques, though one
must have in mind that it is an interpretation, even
when resting on full-scale craft experiments by craft
practitioners.

Since the 2000s traceology has increasingly been
applied in buildings archaeology regarding the works
of masons and carpenters. The Viking Ship Museum
in Roskilde, Denmark, has long analysed tool traces to
reconstruct axe types.® Traceology is part of the forensic
investigation model, put forth by Almevik (Almevik
2012, 2017). Referring to the clue paradigm of his-
torian Carlo Ginzburg he demonstrates how to trace
events in the built material through a close ocular — I
would also like to add tactical — observation, leading
on to ask why and when they took place (Almevik
2012:97). A pronounced traceology case is Almevik’s
investigation of the remains of the stave church of
Hemse together with blacksmith Bertil Pirmsten
and carpenter Magnus Sjéholm. The fragments are
confronted with the preserved wood working tools of
the contemporary findings from nearby Mistermyr,
shaping a basis for craft experiments (Almevik, Pirm-
sten & Sjoholm 2020). Inside the Sodra Rida project
and the diocese projects of Lund and Stringnis, tra-
ceological interpretations related to experiments have
been made. An in-depth example of interdisciplinary
documentation and interpretation of tool traces is the
thesis of carpenter and archacologist Harald Hogseth,
"Héndverkerens redskapskasse”, the first in Norway to
study tool traces on archaeological building remains.
He analyses Viking age hewing techniques aided by
odontologists, computer technicians, carpenters and
craft researchers, criminologists and choreografists
(Hogseth 2007, 2012). As Hogseth and others have
pointed out, it is even possible to identify individual
axes through their signatures (shape and damages) as
well as individual carpenters through their motions of
work. Frédéric Epaud has also made use of traceology
as part of an ethnoarchaeological approach (Epaud
2007, 2022).

Based on a traceological documentation linked to
experiences from practice-led-research such as Sodra
Réida, methods were developed for deconstructing and
reconstructing the roof structures. Even if we cannot
reach into the minds of medieval people through
their objects (Eriksdotter 2005; Linscott 2017), we
can say, this is how it could have been done, since the

6 https://www.vikingeskibsmuseet.dk/en/visit-the-museum/exhibitions/previous-exhibitions/the-reconstructed-ship/

viking-age-tools
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study of traces lead to hypotheses that can be test-
ed in experiments and thereafter falsified or revised
(Karlsson 2013:25; Melin 2017:98; Seiler 2020:47).
This hermeneutical motion deepens the knowledge
of how things were made, and can also open per-
spectives on why. A rich body of own observations
from a large corpus gives input enabling discussions
on norms, skills, qualities and traditions in craft. In
a sense we who have been working in the core of the
diocese projects have developed an almost intuitive
feeling for placing an object and its features in time
and space, which not seldom could be proven by the
dendrochronological analysis. You have in a way a
reference library in your head and body.

The traceological approach forms an important part
of the source criticism, since these are constructions
that have been standing for several centuries and
undergone reparations, alterations and degradation.
What is part of the original construction? What is
reused from an older? What is later added, when and
why? What is the result of decay? What is the relative
chronology of the construction and the space?

Knowledge of tool traces, the reading of material
properties, as well as an understanding of the structure
makes it possible to identify later alterations in the
constructions, when possible also triangulated with
historical protocols and accounts.

3.3.3 Dendrochronology

Related to the question of source criticism is the use
of dendrochronology. Dendrochronology is a central
method for buildings archaeological investigations. For
long the commissioning archaeologists and art histori-
ans just focused on felling dates, not much scrutinizing
the sampling or analysis, which was more or less left
to the dendrochronologist alone (Fischer-Kohnert
1992:109f; Edvardsson et al. 2021; Lindblad 2021).
Using the full potential of dendrochronology can allow
for conclusions on organisation of the building project,
material resources at hand as well as the character of
forests. The sampling has to be well planned in order
to have validity. What questions do we want to answer

and which timbers could help in answering them?
That means that a sufficient buildings archaeological
assessment must be at hand, which has identified not
only timbers relevant for the questions, but also such
that have a chance of providing good samples, that
has enough annual rings, waney edge or at least some
rings of sap wood that allow for an estimation of rings
missing. The common problem in High Medieval
roof structures is the frequent lack of waney and
often sap wood, since the carpenters choose timbers
of such a quality that they could hew away most of
the sap wood. The identification of true waney or sap
wood is a thorough search. Another problem is the
occasional use of spruce. Spruce has its own kind of
growth, which differs from oak and pine, and can
vary from one spot to another in a very small area.
For each sample a protocol was made and pho-
tographs of the timber taken, giving information
on section and surface. Questions and hypotheses
concerning the sampled timbers were posed, possible
references listed, giving the dendrochronologists im-
portant input and ground for discussing preliminary
results with us. Where the results plausible or were
there something that did not make sense? Some results
had to be secured with "“C and wiggle match.
Churches in Vistergotland were sampled by en-
gineer Alf Brathen in the 1980s and 90s (Brathen
1979, 1982, 1995, 2000), a large part of his samples
are archived at the Laboratory in Lund. They were
reanalysed by the Skara diocese project, often validat-
ing his results but with a more rigour use of statistics
of sapwood, leading to some adjustments.” In recent
time samplings and analyses of timber from churches
have also been made by Andrea Seim, Department of
Geology, University of Gothenburg (Seim et al. 2015).

3.4 Interpreting techniques and traditions

Finally I will present some concepts and approaches
that to varying degrees have inspired the interpreta-
tions made in my third article. They concern how we
can look at carpentry, interpret and contextualize it.

7 In some cases his analyses proved wrong, some undated samples could with regard to present references be dated.

Existing protocols have been valuable in order to get back and scrutinize the sampled timbers. A common flaw to

the interpretations of Brathen is that he was no buildings archacologist. In his later correspondence on requests for

samplings he repeatedly stated the need of antiquarian participation.
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3.4.1 Building as language

Apart from being read as expressions of resources (ma-
terial and economic), ambitions and social structures,
buildings could also be read as systems of logic, of
craft traditions, as texts where details shape letters put
into words and sentences, attaining larger meaning.
Some researchers have referred to ways of building in
terms of language, grammar or dialects. This provides
new spectacles in trying to recognize and understand
patterns visible through the study of a large corpus of
roofs, putting those details into context. In an article
from 1989 for “Vernacular Architecture”, Richard
Harris wrote about the grammar of carpentry, intro-
ducing a view of carpentry solutions as expressions
of language:

Building and language are comparable in that they are
both cultural activities devoted to a practical end. They
have to satisfy practical demands, but these demandis do
not themselves define the end result.

(Harris abstract for reprint 1999:27).

Contesting the intense English search for regional
carpentry dialects Harris searched for more widespread
and seemingly unchangeable carpentry features, asking
why the carpenters were “free to change some things
but not free to change others” (Harris 1989:1). Why
did the carpenter not adopt alternate solutions that
in principle were available? With examples of joining
roof structure and wall, bay division and its relation
to upper face of frames and the conversion of timber
he tries to identify “the specific areas of ‘un-freedom™
or as he chooses to name them “grammatical rules of
the language of building”. These rules or “systemat-
ic frameworks” are wherein regional dialects occur
(Harris 1989:8). Language is thereby understood as
a through generations established building system,
open to a certain degree of variations.

Norwegian craft researcher, forester and tradition
bearer Jon Bojer Godal and his colleague, carpenter
and archaeologist Harald Bentz Hogseth, have used
the term craft dialects to grasp differing solutions con-
nected to geography, climate, material resources and
traditions (Godal 2006; Hegseth 2007), which also
was an approach taken by Sjomar (1988). They use

dialect in a wider sense than Harris and acknowledge
to a higher degree the agency of material.

Godal regards the building system as the primary
tool for the builder. Concerning 19" century barn
building he writes:

Every regional building tradition has a constructive
principle, a system for building, a technique, a certain
set of standardised procedures and traditions of shape.
In addition to axe, saw and templates these are the
tools, which the master builder uses in interaction with
the material at hand, the actual place and the actual
needs. Between some cultural geographical types there
are large differences, between others small. /.../ Each
building project gets the same melody. Meanwhile, each
building project is an improvisation that gets its indi-
vidual character.

(Godal 2006:177, author’s translation).

Every project is a variation on a set of procedures or
a system, “a well-known theme”, determined by local
resources, carpenter tradition, shared abstractions in
imagining space and form and the negotiation between
commissioner and master carpenter (Godal 2006;
Hogseth 2012:75).

Sometimes languages mix, and create a creole, which
architect Lars Roede uses as an explanation to oddities
of early timber framed houses in 17" and 18" century
Oslo. Their structures are the result of remoulding a
borrowed system according to domestic traditions
and techniques (Roede 2001).

These views of built heritage in terms of languages,
craft dialects and creole clearly adhere to a hermeneu-
tical methodology where the shifting from detail to
whole enables us to understand (Hodder 1999:32f;
Wendrich 1999:9). This shift can take place on very
different levels, from the relation between a joint and
a truss to the relation between a set of roof structures
in a specific region and time to a wider span. I find
that such a reading is fruitful for studying the corpus
of roofs from Vistergotland, especially when putting
them in relation to material from other regions in
Scandinavia and Europe.
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3.4.2 Tradition, craftsmanship and skill

Another way of identifying and structuring patterns
is through the concept of tradition. Tradition could
be used as a parallel term to language and dialect.
Tradition deals with continuity, the transfer of certain
knowledge through several generations, in crafts rarely
expressed in words (Rolf 1991; Planke 2001:10f).
Norwegian anthropologist Mikkel Tin has written
about tradition as the interplay between a set of rules
and degrees of leeway. Without adherence to a certain
set of rules and habitus the craftsperson would not
get acknowledged by fellow artisans. But without
leeway there would be no master, and consequent-
ly no development (Tin 2011). Hogseth adresses
the meaning of habitus, unwritten sets of rules and
shared abstractions (Hogseth 2012). He refers to the
action-based knowledge as the mental and bodily
toolbox of the craftsman, brought on in practice from
master to apprentice through generations. He does
not exclude the possibility that certain knowledge
of contemporary tradition bearers could go back to
the Middle Ages (Hogseth 2007). Gardener Joakim
Seiler has for garden management pointed out that
century-old practices could have lived on as long as
technical, economical or esthetical circumstances
did not change (Seiler 2020:45). Ethnologist Terje
Planke has written about traditions in Norwegian
boatbuilding where the rules of the builder “release
a repertoire of actions”, the rules and norms opens
up possibilities and variation, levels of ambition, the
best masters even push the limits and bring about
changes inside tradition (Planke 2001:252). With
this view on craft tradition there is always something
normative framing variation, to compare with Harris’
words on the un-freedom versus freedom of carpenters
(Harris 1989:1).

Wood carver and theorist David Pye introduced
the concept of workmanship of risk versus certainty
that relate to rules and leeway. The workmanship of
risk demands a high degree of skill and mastering of a
material since the outcome depends “wholly or largely”
on the workman’s “care, judgment and dexterity”,
whereas that of certainty has a predetermined result
(Pye 1968:20ff, 52). The workman of risk is no longer
an apprentice, but a master and has the freedom to
improvise, exhibit skill and put an individual stamp on
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the object. A workmanship of risk is present in High
Medieval Swedish roof structures through a notable
degree of improvisation or approximation from truss
to truss. There have been few or no templates, which
came with the development of Gothic carpentry, an
embryo to the workmanship of certainty. But even in
the 12 century steps were taken to limit risks, seen
for example in the processes of building hybrids of
purlin and trussed roofs. A pure workmanship of risk
or certainty was not at hand in the Middle Ages, we
talk about degrees.

Concepts of rules, leeway, risk and certainty can
help define how norms evolved and changed in car-
pentry. Yet an aspect is what the society, of which the
craftspeople were part, regarded as a work well done
or “good enough”.

An assessment of the general level of technical skill in a
large assembly of artefacts, and especially the allowance
for mistakes and faults, may give us some insight into
what was regarded ‘well enough made’ to be accepted
by society, and thus seen to have sufficient quality and/
or suitability.

(Kuijpers 2018:43).

Kuijpers distinguish between a physical (aesthetic)
quality and a mechanical quality, its usefulness (Kui-
jpers 2018:44). Kuijpers means that through a thor-
ough study of a large corpus it is possible to trace a
normative quality in a certain period, using the term
standard of the time, trying to get beyond our present
appreciation of skill and quality (Kuijpers 2018:76,
259). Kuijpers stress that the recognition of skill also
was dependent on the general level of skill in society.
As Scandinavia up until modern time has been a largely
rural culture dependent on woodworking for tools and
dwelling, there ought in the High Middle Ages have
been common views on what was a work well done.
Kuijpers makes conclusions on whether the maker
was an imitating amateur, a trained craftsperson, a
master or even a virtuoso forcing the boundaries of
the normative. In the High Medieval roof carpentry
of Vistergotland one can recognize different levels
of skills, from the just functional — or sometimes
less so — to a longing for perfection in surfaces and
joinery. There must have been a valuation of skill
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by society, a reason to why a builder chose a certain
team instead of those that were cheaper or closer by.
A written testimony of such valuation is found in a
court protocol from 1280, Bergen, Norway, which
mentions that the best skilled crafts man could get up

to the double in wage compared to a medium skilled
one (Berg 1989:44).

3.4.3 Technological choices

My empirical material raises questions onto why
some features and techniques were implemented and
others not, or only to a part. Such questions can be
addressed with help of the terminology forwarded
since the 1990s in several archaeological studies on
craft technologies. These have taken inspiration from
the ethnoarchaeology of French anthropologist Pierre
Lemonnier (Lemonnier 1986 & 1993). He introduced
a set of terms related to the interpretation of techno-
logical choices, rooted in the writings of archaeologist
André Leroi-Gourhan (Leroi-Gourhan 1945). These
terms have become spread not only among archaeolo-
gists in studying development of techniques: zechnical
milieu, primary and secondary features, technological
choices as innovation, imitation, adoption, adaption
and rejection. The terms give an entry into discussing
the contexts of the choices made by carpenters, master
builders and patrons.

A favourable rechnical milieu that value mastership,
is a prerequisite for innovation and adoption of new
techniques, that is a society open to new ideas and
with both the needs and the means to bring forth
innovations or adopt such. If not, the innovation re-
mains unknown or rejected as unnecessary. Sometimes
selected features are adapted into an existing system
or technique, to compare with the above mentioned
creole. A technique can have both primary and sec-
ondary features, the latter can be both functional and
stylistic. The primary features relate to the concept
of language by Harris or the dialects of Godal, the
overarching norm or standard. Motives for adoption,
adaption or rejection Lemonnier seeks in the socio-
cultural context. As Harris he stresses the importance
of identifying which technological choices actually
were open to the artisan. There is a danger in writing
history backwards, in the light of later events and

developments (Nilsson 1988), or to underestimate
local conditions.

3.5 Summary

The diocese surveys that gave birth to my thesis have
followed a hermeneutical progress, founded on di-
rect on-site-observations. Theories and hypotheses
were thus the result of discoveries, not the other way
around. The practice has governed the research, as it
did already for Curman and his disciples. The survey
of a large empirical corpus gave birth to preliminary
syntheses and research questions that guided cross-dis-
ciplinary case studies. In the end the results were con-
textualized on local, regional and international levels.
The overarching method is essentially qualitative and
abductive. The archaeological record in church attics
was approached with body and mind and encircled in
a process of evaluations, revisits and re-evaluations.
The own observations have been central, derived from
being on site after site, sometimes returning. The
projects have developed through the accumulation
of knowledge. The interplay between a micro- and
macro-level has been necessary for the conclusions
of this thesis, in that sense there is also a quantitative
element. But it shall in this case be underlined that
there is no quantification without own observations
as foundation.

The buildings archaeological case studies have been
cross-disciplinary cooperations between me as build-
ings conservator/archaeologist, craft practitioners/
researchers, as well as dendrochronologists. Several
methods and sources have been combined in order
to approach the roof structures, their environment
and techniques.
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CHAPTER 4
ARTICLES

1. Medieval roofs in churches of Northern Smaland
(Lund Archaeological Review Vol. 19 2013 pp. 77-94)

2. Vistergdtlands medeltida kyrkotaklag
(Bebyggelsehistorisk tidskrift Nr. 74 2017 pp. 27-47)

3. Timber roofs from the High Middle Ages in church-
es of western Sweden — materials, techniques and
influences (Vernacular Architecture upcoming)
Submitted June 2021, peer-reviewed June-August 2021
and accepted for publication in upcoming issue.

My three articles are not merely chronological arranged
but represent in this order also the progress of my
research. The first article presents a method of rapid
buildings archaeological survey and its preliminary
results. In effect basic research founded on field obser-
vations. The main objective is to present the corpus of
preserved medieval church roofs in a limited area and
raise some questions on their features and contexts.
The second article presents the results of such a survey
made in a larger and more homogenous region, the
province of Vistergotland. Here the large material
allows for a discussion on systems and features that is
somewhat deepened. The need for further studies for
a selection of questions is identified. This has had a
direct bearing on the third and final article that stems
from cross-disciplinary case field studies in a selection
of churches, chosen to highlight questions from the
previous articles.
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4.1 Medieval Roof Trusses in Churches of
Northern Smaland (Lund Archaeological Re-
view Vol. 19. 2013)
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Medieval Roof Trusses in Churches of
Northern Smaland

BY ROBIN GULLBRANDSSON

Gullbrandsson, Robin. 2013. Medieval Roof Trusses in Churches of Northern Smdland. Lund
Archaeological Review 19 (2013), pp. 77-94.

The preserved medieval roof trusses of eleven churches in northern Smaland (the old folk-
lands of Vedbo and Sevede) were surveyed in 2010. They span from Romanesque types
to late medieval, Gothic types. Preserved early medieval roof trusses comprise a heritage
of international importance, since few wooden constructions of such age are preserved
outside Scandinavia. Nonetheless, no total survey of the Swedish material has ever been
made, thus making it uncertain how many objects still exist in the church attics. An aim
of the project was to test the potential of quick surveys as a means to get a picture of the
number and character of preserved medieval roof trusses in one determined geographi-
cal area. Romanesque roof trusses are present or traced in six churches. The churches of
Bredestad and Norra Solberga in Vedbo have intact crossed strut-beam roof trusses of a
type represented in the landscapes around Lake Vittern during the 12th century. Later
examples of this type were encountered in the churches of Mellby in Vedbo and Pelarne
in Sevede. Above the naves of the churches in Bredestad and Bilaryd is another type of
Romanesque truss, the collar-beam roof truss, in the later church with decorated steering
plates, which have identical parallels in western Ostergotland and Virend in Sméiland. A pair
of roof structures (Marbick and Vireda) represents the transition between Romanesque and
Gothic structures. The fully developed Gothic roof structure is intact only in the churches
of Askeryd and Siby, which were converted into hall churches in the Late Middle Ages.
It is suggested that the Romanesque roof trusses are part of a regional tradition present
in the landscapes around Vittern during the 12th and the beginning of the 13th century.
Robin Gullbrandsson, Jinkiping County Museum, Box 2133, SE-550 02 Jinkiping, Sweden.
robin.gullbrandsson@jkpgim.se.

Abstract

rian and head of the National Board of Anti-
quities, Sigurd Curman, pointed out the uni-

Introduction

“It is now more clearly visible that in these
roof structures the old domestic timber car-
pentry made its contribution to the Romanes-
que stone church, which otherwise was built
according to imported models and methods”
(Curman 1937, p. 194, translation by the
author). In an article from 1937 concerning
the Romanesque church roofs of Kumlaby on
Visings6 and Garda on Gotland, the art histo-

que corpus of preserved early medieval timber
structures in the attics of Swedish churches.
“A total survey thereof would perhaps give
us greater opportunities to establish a better
view of the timber carpentry which evolved
and flourished in our country during the first
millennia AD. [...] [the] task of studying pre-
served old roof trusses in Swedish churches
[is] unusually rewarding. I hardly believe it a

MEDIEVAL ROOF TRUSSES IN CHURCHES OF NORTHERN SMALAND 77



mistake to claim that in our churches, compa-
red to other countries, we have an unusually
rich and interesting corpus of medieval roof
trusses preserved, awaiting their methodical
investigation” (Curman 1937, pp. 194 f,
translation by the author). As Curman imp-
lied here, preserved timber structures from
early medieval times are rare in an internatio-
nal perspective.

Scandinavia has a large number of highly
authentic churches from the period 1100-
1350, a fact to be partly explained by the
political and economic history in subsequent
centuries. Reference has often been made, for
example, to “the importance of the Swedish
poverty” and the absence of large-scale war
damage (Lindgren 1995, p. 28). Among the
early medieval churches in Scandinavia are
22 stave churches and nine timber churches
(Ullén 1983; Lagerlof 1985; Anker 2005;
Linscott 2007, p. 4),! which constitute a
well-known heritage. It is less well known
that above the thousands of — whole or partly
intact — stone churches of the period there
is a considerable number of preserved roof
structures (Sjomar 1992, p. 57; Sjomar 1995,
p. 207; Linscott 2007, p. 4).> Curman regar-
ded the Romanesque roof trusses as testimo-
nies of highly developed domestic carpentry
(Curman 1937; Ullén 1995, p. 47). The 53
medieval church roofs in Norway have been
surveyed and classified by Ola Storsletten
(2002), but in Sweden no national survey has
ever been made. It has nevertheless been as-
sumed that the Swedish material may consist
of some hundred Romanesque roof structu-
res and probably almost a hundred Gothic
structures (Linscott 2007; Linscott & Thelin
2008).’ Since few geographically determined
and methodical surveys of roof structures in
medieval churches have been made up till
now, our knowledge of the number of preser-
ved objects is scarce and more or less random.
In spite of this, it seems that the early med-
ieval roof structures of churches in Gotaland
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may comprise the largest preserved corpus of
this kind in Northern Europe (Linscott 2007,
pp- 35 ff.). This heritage is about to attain its
proper importance as a source for the dating
of churches and for understanding the proces-
ses behind their erection.

Object

The object of this article is to present a sur-
vey made by Jonkdping County Museum for
the Diocese of Linképing in 2010. The aim
of the survey was to obtain a complete view
of preserved medieval roof structures in the
Sméland part of the diocese. The investigation
was made on an overarching level, as a basis
for future and more complete documentation
with dendrochronological analysis. Another
aim was to test a method for quick surveys
of a large material, in order to pinpoint the
extent of preserved roof trusses. The survey
covered eleven churches which were known
or supposed to have medieval roof structures
(Fig. 1). Nine of these were in the hundreds
(hirad) of Northern and Southern Vedbo
(the old folkland of Vedbo on the border to
the province of Ostergotland) and two in the
hundreds of Sevede and Aspeland further to
the east (also bordering on Ostergotland). It
could be stated that these churches have roof
structures that belong in shape and craftsman-
ship to a period from the 12th/13th century
up until the beginning of the 16th century.
This article seeks to contribute to the map-
ping of different types of medieval roof struc-
tures in the provinces of Gétaland, where they
are to be found and how they have developed.
The results of the survey will be presented
here and compared with what until now is
known or supposed concerning medieval roof
structures around Lake Vittern. The ques-
tions dealt with are the following. Which dif-
ferent types of roof trusses are represented in
the area of survey? What can be stated about
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Fig. 1. Map of northern Sméiland with the churches of the survey marked in black, other churches men-
tioned in the article marked in grey. Map by Ingvar Réjder, Jonképing County Museum.

their belonging to different local or regional
craft traditions? How are they spread in space
and time? To what extent do they reflect chan-
ges in the spatial arrangement of the church
interiors? A hypothesis is that the examined
Romanesque roof trusses are more or less part
of a coherent craft tradition that existed in the
provinces around Vittern in the 12th and the
first half of the 13th century. Another aim of
the article is to present and evaluate the possi-
bilities of a quick method for survey, enabling
the mapping of a large body of material. This
is an important task in order to create a foun-
dation for research and to protect a heritage
which easily could be damaged or destroyed
out of ignorance, for example during a roof
renovation.

Earlier research

The first attempts to interpret medieval roof
trusses concerned some churches in Oster-
gotland and were made by the art historian
Otto Janse in 1902. He made observations
that are still relevant, for instance concerning
the lack of ceilings in the early Romanesque
church interiors. The surveys made by the
National Board of Antiquities in Sveriges kyr-
kor (“Churches of Sweden”) during the 20th
century brought new knowledge, but only
studied a minor part of the total number of
medieval churches. The approach to the roof
structures was also quite limited, often consis-
ting of just making a more or less schematic
rendering of the type of truss in the drawn
section of the church.

The art historian and architect Erik Lund-
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berg took a vivid interest in timber architec-
ture and presented quite daring conclusions
concerning the origins and evolution of roof
trusses, but on a scarcely recorded empirical
foundation. He believed that the influences
on the early medieval Scandinavian roof trus-
ses came from the Continent, where the tradi-
tion from late classical antiquity could still be
traced (Lundberg 1940, pp. 186-193; Lund-
berg 1949, pp. 128 f.; Lundberg 1971, pp. 31
ff., 40-48, 59-62, 202).

The emergence of dendrochronology in
the 1970s and 1980s brought new interest to
the medieval roof trusses as a means of scien-
tific dating of buildings. Analyses were per-
formed on samples from several churches in
Gotland, Skine, Smiland, Vistergétland and
Ostergétland by Thomas Bartholin, Alf Brat-
hen and Lars Lofstrand (Brathen 1982; Gus-
tafsson 1988; Sjomar 1992; Brithen 1995;
Eriksson 2006; Braathen Dendrokronologiska
Undersokningar). With time the dendrochro-
nological method has become widespread in
archaeological practice, leading to a steadily
increasing number of reference curves from
different parts of Sweden and different sorts of
wood. Much of this work is nowadays carried
out by Hans Linderson at the Department of
Geology, University of Lund. The oldest yet
dated roof construction in Sweden belongs
to the church of Herrestad outside Vadstena,
erected around 1112 (Eriksson 2006, p. 43;
Sjémar 1995, p. 207).

Beside the traditional perspectives of ar-
chaeology and art history, a new kind of ap-
proach is becoming established in the study of
roof trusses and other timber structures from
the Middle Age. This is a craftsman perspec-
tive and deals with questions concerning the
process of construction. This perspective was
introduced in Peter Sjomar’s thesis from 1988,
in which he investigated four medieval timber
churches in Smaland and Ostergotland (Gran-
hult, Pelarne, Tidersrum and Vireda). Sjomar
was later to repeat the statement of Curman
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cited above, aiming to enhance early medieval
roof trusses as an unexplored field of research
(Sjomar 1992 & 1995). The craftsman per-
spective has found its application in the in-
vestigations and practical experiments carried
out by the craft school Da Capo, nowadays
Hantverkslaboratoriet  (www.craftlab.gu.se),
linked to the Department of Conservation,
University of Gothenburg, and the Sodra
Réda Project, the reconstruction of a burnt-
down 14th-century timber church in Virm-
land (www.sodrarada.se). The constructions
are viewed through the eyes of the carpenter,
evaluating the processes of their creation.

With the creation of a database in 2007,
the architect Kina Linscott, Department of
Conservation, University of Gothenburg,
and Staffan Nordin, Timmerdraget, set out
to map the known medieval roof structures in
Swedish churches, an enterprise commenced
by Sjomar for the National Board of Antiqui-
ties in 1990 (Linscott 2007, p. 2). This emp-
hasized the need for methodological national
surveys, in order to create a basis for scientific
studies and to safeguard the future preserva-
tion of the delicate material.

Method of the survey

The survey presented here was carried out
by the author of this article, mainly during
the autumn of 2010. Here follows an ac-
count of the method. Thanks to the charac-
terizations made of all churches in the area
during 2004-2007, the churches with po-
tential medieval roof structures could easily
be sorted out (Bebyggelseregistret; Nordan-
skog 2010). The first step was to excerpt the
archives of Jonképing County Museum and
Antikvarisk-topografiska arkivet (copies in
the County Administrative Board of Jonko-
ping) for the eleven churches in question.
The purpose was to find information on re-
newals of roofs and damage by fire. The time



available for the fieldwork consisted of four
hours per church. The main task in the attics
was to make a sketch of the truss types repre-
sented, in some cases just one, in other cases
more when there were several different attics
or different types in one single roof structure
(and thus more time-consuming, not least
regarding the physical transportation from
one place to another). The positions of the
trusses and the wall plates were marked on
existing older plans. The sketches were made
on cross-ruled paper with angles and measu-
rements noted and afterwards drawn fair in
1:50 and 1:100. The measuring equipment
consisted of a folding rule and a laser beamer.
A portable coated lamp was also used, which
enabled taking photographs without flash as
well as oblique lighting of details such as tool
marks and numberings on the surfaces. Wood
species, dimensions, cutting, traces of reuse or
alteration were noted. The results were finally
compiled in a report (Gullbrandsson 2011).
To get a grasp of the extent and character of
the preserved material in a region, the met-
hod proved well suited, though it cannot be
compared with the accuracy of careful mea-
suring. Due to the limited time some hard-
to-get measurements had to be estimated and
details have almost certainly been overlooked
(especially because tie beams and other lower
parts can be covered with insulation). But the
goal of obtaining an overview, as a basis for
proper management and further research, was
achieved. Similar surveys are being made in
the dioceses of Lund, Skara, Stockholm and
Stringnids during 2013-2014. This offers the
possibility to refine the method in order to
obtain comparable results, which can then be
imported to the database. An example of dee-
per studies is the investigation that Linscott
has undertaken during 2012-2013 regarding
five of the oldest dated (the first half of the
12th century) roof trusses around Skara (not

yet published).

Romanesque roof trusses

The Romanesque roof structure did not only
have the practical function of supporting
the roof, but was also an integral part of the
church interior originally and thus an im-
portant element in the architectural and li-
turgical aesthetic. After the 13th century, the
trusses were commonly hidden by flat wooden
ceilings (Ullén 1995, p. 48; Bonnier 2008,
p. 141). The survey encountered intact roof
trusses of characteristic Romanesque types
in the churches of Bredestad (the only apse
church), Bilaryd, Norra Solberga, Pelarne
(timber church) and rebuilt in the church of
Tveta (Gullbrandsson 2013). None of these
churches has yielded any dendrochronologi-
cal results, although samples have previously
been taken in Pelarne (Ullén 1983, p. 185).
The angle of the roofs varies between 45 and
55 degrees and the material is usually pine
and to a minor extent fir.

The most “classic” of the Romanesque roof
trusses consists of tie beam, rafters and 2-6
interlacing strut beams, thus named a “cros-
sed strut-beam roof truss” (Thelin 2006, pp.
52 f.). The trusses rest on heavy wall plates,
which are embedded in the top of the ma-
sonry, facing outwards. This position of the
wall plates connects them in time with the
building of the walls. The trusses stand tight,
sometimes hardly a metre apart, and they usu-
ally lack other longitudinal support than the
boarding, in some cases attached to the rafters
with long wooden pegs. The different parts
of the truss are joined by straight overleafing
with wrought iron nails or wooden pegs. Usu-
ally there are wooden pegs in the joints with
the heavy tie beam, the most important load
carrier, and nails in the others. Sometimes
these pegs are shaped like nails, as can be seen
in Norra Solberga, indicating the exclusivene-
ss of the iron. The crossed strut-beam trusses
are well represented in Vistergdtland and Ost-
ergotland in the 12th century and have been
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Fig. 2. The crossed strut-beam roof trusses above
the nave of the old church in Norra Solberga. The
joints with the tie beam have wooden pegs, where-
as the others have wrought iron nails. Photo by R.
Gullbrandsson.

Om Sm

Fig. 3. Section of the roofing of the nave in Norra
Solberga. Drawing by R. Gullbrandsson.
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Fig. 4. Detail of tie beams above the chancel in
Norra Solberga with wooden pegs shaped like
nails. Photo by R. Gullbrandsson.

regarded as an early type of Romanesque roof
truss (Linscott & Thelin 2008). In this survey
they were found above the chancel of Brede-
stad church and above the nave and chancel
in Norra Solberga old church (Figs. 2, 3 & 4),
rebuilt above the nave of Tveta church.

Two other Romanesque types are repre-
sented above the nave of the churches of Bre-
destad and Bilaryd. These trusses consist of
tie beam, rafters, collar beam and two strut
beams, and can thus be sorted under the
group of “collar-beam roof trusses” (Thelin
20006, pp. 52 f.). The collar beam is suppo-
sed to have been introduced during the 13th
century (Sjomar 1995, pp. 210 f; Linscott
& Thelin 2008, p. 3) and this group is the-
refore regarded as younger than the crossed
strut-beam trusses (Thelin 2006, pp. 52 £). Is
this an indication that the nave of Bredestad
was erected later than the chancel? In Brede-
stad the collar beam is furnished with centred
suspended beams (Figs. 5 & 6) which change
place along a central axis (a steering beam)
from truss to truss. Collar-beam roof trusses
with this trait can also be seen in the church
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Fig. 5. Section of the roofing above the nave in
Bredestad. A collar-beam roof truss with suspen-
ded beam, which shift position from side to side
of a centred steering beam. Drawing by R. Gull-
brandsson.
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Fig. 6. The roof trusses above the nave in Brede-
stad. Notice the sprittiljning on the suspended
beams, apparent in the oblique lightning. Photo
by R. Gullbrandsson.

of Drev (dated to 1170) outside Vix;jo, in the
old folkland of Virend.

Distinctive in Bilaryd are the two cros-
sed strut beams above the collar beam (Fig.
7). This type of truss is almost identical with
the one above Didesjé church, not far from
Drev. What is particularly interesting in the
roof structure of Bilaryd is the presence of
three decorated steering plates and one re-
maining piece of ridge purlin (Fig. 8). This
practical and decorative concept can be found
in Smaland in the above-mentioned churches
of Drev and Didesjo, Jat church (dated to
1226; Thelin, Historic Roof Structures), also in
Virend, and Forserum outside Jonkoping. In
western Ostergdtland it is present in the chur-
ches of Furingstad and Hagebyhoga (dated
to the 1120s, Fig. 9). The same type of ridge
purlin can be found in the church of Her-
restad — where dendrochronology and marks
show that it was reused from a 10th-century
stave church (Eriksson 2006, pp. 7 & 43; the
same might be the case in Flistad in Vistergot-
land according to Eriksson 2006, p. 31) —and
Viversunda (dated to 1158), both in western
Ostergotland, as well as in Kinne-Vedum (da-
ted to 1188) in Vistergdtland.

The present chancel in Bilaryd was sup-
posedly erected during the 13th or 14th cen-
tury, with the same width and height as the
nave. Until then there could not have been
any inner ceiling. The trusses were created to
be visible from below. Whereas the trusses of
the new chancel are much simpler, this must
have meant the creation of an inner ceiling
to conceal the differing types of trusses. A
dendrochronological analysis of the different
trusses would surely be a rewarding way to
pin down the introduction of the inner cei-
ling. What is also of interest in Bilaryd is the
presence of the L-profiled truss of the old eas-
tern gable of the nave, with decorated though
simple furnishing and marks from a lost ridge
decoration or ridge cap (Fig. 10, compare
Lundberg’s reconstruction of the gable peak
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Fig. 7. Section of the roofing above the nave of
Bilaryd with three decorated steering plates and
ridge purlin. Drawing by R. Gullbrandsson.

Fig. 8. Decorated steering plate and ridge purlinin ~ Fig. 9. Reconstruction of the roofing in the church
Bilaryd. Photo by R. Gullbrandsson. of Hagebyhdga in Ostergotland with decorated
steering plate and ridge purlin. From Janse (1902).
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Fig. 10. The former east gable truss of the nave
in Bilaryd with simple decoration and trace of a
ridge decoration. The collar beam is secondary.
Drawing by R. Gullbrandsson.

birarna, cutting boarding for the reconstruction

of Sédra Rida church, using the technique of
sprittiljning. Photo by R. Gullbrandsson.

of Viversunda church in Lundberg 1971, p.
45). Above the timber church of Pelarne in
the hundred of Sevede there is a simple ver-
sion of collar-beam roof trusses consisting of
tie beam, rafters, collar beam and two strut
beams. Traces of painted decoration in the
interior indicate that the church was erected
before 1350 (Ullén 1983, p. 185).

A trace that all of these Romanesque trus-
ses have in common is the technique of cut-
ting. All elements are carefully cut to square
angles with a special axe and technique, known
as sprittiljning, leaving unmistakable traces, a
type of fishbone pattern leaping in even bands
along the whole piece (Fig. 11). Sometimes, for
example in Pelarne, this pattern has vanished
since the surface was planed with a draw-knife
or skave. Hewing by sprittiljning has come to
be regarded as a characteristic of early medie-
val timbering in Scandinavia (Sjomar 1988;
Storsletten 2002; Linscott 2007; Linscott &
Thelin 2008; Melin 2008). Sometime during
the 14th century, however, it vanished and
was replaced with a cruder technique, hard to
distinguish from works of early modern times,
thus making the pure stylistic dating of Gothic
and Renaissance structures problematic. It has
also been argued that sprittiljning could have
been a prehistoric Nordic technique applied
to the new churches, considering the fact that
the techniques of handling the timber did not
change from the earliest preserved objects up
until around mid 14th century (Storsletten
2002).

Possible traces of the mounting of liturgi-
cal bells were noticed in two tie beams above
the chancel in Norra Solberga and as small
separate wooden arms above the chancels of
Mellby (vertical on a tie beam) and Vireda (on
a rafter foot). In Norra Solberga, any bells in
such a position must have been visible from
below, as is the case in the church of Kum-
laby on Visings6. In the other cases the bells
could have functioned even with a separating
ceiling.
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Reuse of older roof trusses has been ob-
served in some churches. When the medieval
church of Tveta in the hundred of Aspeland
was given a new vaulted ceiling during a neo-
classical renovation, the old Romanesque
crossed strut-beam trusses were remodelled
using the old parts, thus allowing us to get an
idea of the original construction. In building
the 17th-century stone church of Hakarp, not
far east of Jonkdping, the parish took advan-
tage of the material from a former medieval
timber church (probably dating from the end
of the 13th century, see Gullbrandsson 2012).
The old trusses were reused and still bear tra-
ces of the former jointing (survey by Gull-
brandsson & Traditionsbirarna 2012-2013).
This means that older parts can be found in
rebuilt roof structures, which enables us to
reconstruct a probably original form (Sjomar
1995, p. 212). In the church of Jarstorp, west
of Jonkoping, the presence of a reused Roma-
nesque rafter allowed Sjémar to reconstruct a
truss with crossed strut beams (Sjomar 1992,
pp- 60 ff.).

As a summary it can be stated that there
are three different types of Romanesque roof
trusses represented in the survey area. The type
with crossed strut beams is present in Brede-
stad (chancel), Norra Solberga, and altered in
Tveta (nave). At least in Norra Solberga, tra-
ces of paint and a possible mounting for bells
indicate that the trusses originally were visible
in the church interior. The two other types,
with collar beams, can be found in Bredestad
(nave), Bilaryd and Pelarne. In the case of Bi-
laryd the trusses above the nave have decora-
ted steering plates and part of a ridge purlin
(of a kind represented in other parts of Sma-
land as well as in C)stergétland), whereas the
later added chancel has simpler trusses. This
illustrates well the shift from visible to hidden
roof structures during the 13th century. These
Romanesque roof trusses all bear the charac-
teristic marks of sprittiljning.
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Gothic and early Renaissance
roof trusses

Gothic church construction brought about
the differentiation and interaction between
the roof trusses as well as the introduction of
the rafter foot. This was made to divide the
weight of the roof construction more evenly
on to the walls, thus enabling larger wall ope-
nings and the vaulting of the church interiors.
In the Romanesque structures each truss usu-
ally works on its own and there are few or no
differences in shape. The joints in the Gothic
trusses are more advanced than the Romanes-
que ones. We now find joints with notched
laps, preventing withdrawal. Many of the
joints are marked with carved numbering in
the form of flags, lines or Roman numbers.
The consistent Gothic structures are few in
the area of survey. Only two are completely
preserved. The most imposing Gothic roofing
is to be found in Siby, the largest of the pre-
served medieval churches in the area (Fig. 12).
There are 34 trusses with an angle of 60 de-
grees and a span of almost 10 metres (almost
the same in height). Here we find the types
of trusses developed to coexist with a vaulted
church room. They consist of rafter foots,
double wall plates on top of the masonry, col-
lar beam and scissor beams. In between every
vault there is a truss with tie beam. All parts
are marked with Roman numbers, indicating
that the parts were completed and matched
to another on the ground and then put to-
gether on top of the church according to the
markings (compare Hallgren ez 2/. 2013). This
probably took place when the church was en-
larged into a vaulted hall church in the 15th
century. An enlargement to the east of Tveta
church has remains of altered Gothic trusses.
Askeryd church boasts the only completely
intact construction with longitudinal beams
and king posts (Figs. 13 & 14). All parts are
numbered carefully, with different systems for



Fig. 12. Section of the Gothic roofing in Siby with
characteristic rafter feet and scissor beams. Each

part in the rafter foot was numbered before assem-
bly. Drawing by R. Gullbrandsson.

north versus south (carved flags and lines).
With the introduction of longitudinal sup-
portive systems during the 13th century — for
example, in France — the Gothic trusses and
their hierarchy developed further, to reach a
peak during the late medieval period, at which
time the system got common in Scandinavia
(Kulturhistoriskt lexikon XVIII 1974, pp. 68
ff.; Hoffsummer ez al. 2011). The dating of
Askeryd can be connected with the creation
of a hall church in the 15th century. We also
find trusses with longitudinal beams and king
posts, though smaller in scale, above what se-
ems to be a never-completed west tower for
the church of Horeda. The church burned
around 1400 and/or during the Danish cam-
paign of 1520-1521 (Tornvall 1996; Odeén
2008), and thus it could be argued that the
construction belongs to the 15th or 16th cen-
tury. A single truss from a similar construc-
tion has been noticed by the author above the
old chancel of Jirsnis church.

In summary it can be stated that strictly
Gothic roof trusses in the survey area only ex-
ist in the churches of Askeryd, Héreda and

Fig. 13. Sections of the late Gothic roofing in As-
keryd with longitudinal beams and king posts. A
rare phenomena in medieval Gétaland? Every part
in the construction is numbered, with separate sys-
tems for north and south. All joints are notched.
Drawings by R. Gullbrandsson.
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Fig. 14. Detail of the roofing in Askeryd with the lower part of two king posts. Photo by R. Gullbrandsson.

Siby. They represent the evolved hierarchy in
trusses, created to enable a vaulted church in-
terior. Consistent markings reflect a different
process in erecting roofs than was the case
with the Romanesque churches. The struc-
tures in Askeryd and Hoéreda have longitudi-
nal beams and king posts that make the roof
structure into an entity with all the parts coo-
perating, thus representing the final stage of
the Gothic system.

Transitional forms

The trusses of Marbick church and the timber
church of Vireda are interesting as transitio-
nal forms between Romanesque and Gothic.
None of them have any obvious sprirtilj-
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ning and both have numbering. Marbick
has many characteristics of the Gothic trus-
ses: double wall plates, scissor beams and col-
lar beam, but no strut beams between rafter
and tie beam (Fig. 15). Probably the trusses
of Marbick can be linked to the extension of
the church and the building of a new chancel
of the same width as the nave during the se-
cond half of the 13th century. When the inte-
rior was vaulted during the Late Middle Ages
some of the tie beams were cut, without raf-
ter feet being inserted, and this weakened the
construction. The form in Vireda is almost
Romanesque, with “collar-beam roof trusses”
(double collar beams and two strut beams).
Shingles on the old chancel gable have been
dated to 1344 (Ullén 1983, p. 134). The trus-
ses above the hall church of Mellby are also



Fig. 15. Section of the roofing in Marbick. A mer-
ger of Romanesque and Gothic traits. The tie beam
is still in use but instead of strut beams we find
scissor beams and the double wall plates, which
are usually connected with rafter foots. Each part
is numbered. Drawing by R. Gullbrandsson.

Fig. 16. Section of the roofing in Mellby. The trus-
ses are Romanesque in shape but date to the end of
the 13th and the beginning of the 14th centuries,
probably going back to an older roof. Drawing by
R. Gullbrandsson.

Romanesque in shape (Fig. 16). Some parts
are clearly hewn by sprittilining and there are
two different systems of numbering, discre-
tely carved marks on the edges versus simple
lines. Dendrochronological analysis indica-
tes that the roof structure was rebuilt in part
or whole in the middle of the 14th century
with re-used trusses, half a century older. The

southern wall plate and a tie beam gave a da-
ting to the 12th century, thus indicating an
even older structure (Linderson 2010), maybe
from an original wooden church (Ullén 2000,
p. 74). Whether or not the flat wooden ceiling
is medieval has not been investigated.

The roof trusses of the churches in Mar-
back, Mellby and Vireda cannot be classified
as strictly Romanesque or Gothic; they bear
traits of both systems and should be regarded
as transitional forms belonging to the 13th
and 14th centuries. In order to put these
roof structures in context, further surveys are
needed in adjoining areas.

Discussion

The lack of complete surveys from Gétaland,
and the fact that a large number of churches
have been torn down or rebuilt, limits the
conclusions that can be drawn. Today we can
only see a fraction of how widespread dif-
ferent types of roof trusses were in time and
space. Nonetheless, an attempt is made here
to sketch what can be stated about the sur-
veyed roof structures from the present stand-
point. The Romanesque crossed strut-beam
trusses can be found in large parts of medie-
val Gétaland. This type could be regarded as
the most common of the early medieval ones.
Some examples may be mentioned: in Sma-
land the church of Forserum (the only Swe-
dish church where the Romanesque trusses
today are visible from the interior, due to the
restoration by Erik Lundberg in 1935, Fig.
17), the timber church of Granhult (dated to
1217), Hemmesjé old church (dated to 1200)
and the old church of Jit (dated to 1226); in
Vistergdtland the churches of Forsby (dated
to 1135), Goékhem (dated to ¢. 1130), Kin-
ne-Vedum (dated to 1188) and Marka (da-
ted to 1125); in Ostergdtland the church of
Viversunda (dated to 1158). We can clearly
state that this type of trusses were built in the
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Fig. 17. The crossed strut-beam roof trusses abo-
ve the nave in Forserum; since the architect Erik

Lundberg’s restoration in 1935 they are again vi-
sible in the church interior. Notice the decorated
steering plate. Photo by R. Gullbrandsson.

provinces around Vittern during the whole of
the 12th century. Among the now surveyed
churches of northern Smaland we find that
the crossed strut-beam trusses also appears as
late as the end of the 13th century and the
mid 14th century in the church of Mellby,
but with collar beam. The Romanesque form
seems to have lived on for a long time in some
parts of Gotaland, sometimes merged with the
new Gothic forms. Can this be explained by
the long distance from the existing economic,
political and religious centres around Vittern?

The Romanesque trusses of the naves in
Bilaryd and Bredestad seem rare. The group
of collar-beam trusses is substantial, but these
two have traits with few known correspon-
dences in Goétaland. What is interesting is

90 ROBIN GULLBRANDSSON

the little upper cross of strut beams in Bi-
laryd and Didesjo and the suspended beam
between tie and collar beam in Bredestad and
Drev. According to Lundberg, the suspended
beam was a means of reducing the pressure on
the tie beam, a trait of the late Roman roof
trusses (Lundberg 1971, p. 31). The crossed
struts above the collar beam, as well as the
centred suspended beam, can be encounte-
red in the church of Saint-Loup-sur-Cher in
France, dated to around 1200 (Hoffsummer
etal. 2011, p. 98). Surely these traits were no
local invention and maybe they once were
more common. Identically decorated steering
plates and/or ridge purlins can be found in
Smiland and on both sides of lake Vittern.

In the surveyed area and its surroundings
it is hard to claim any clearly local traditions
in the craftsmanship concerning Romanesque
roof trusses. The diversity of shapes represen-
ted by the objects of this survey reflects dif-
fering traditions of form. But in comparison
with the known objects in Vistergtland and
Ostergétland, a regional continuity of diffe-
rent shapes can be seen around Vittern, the
geographical centre of medieval Gétaland.
Sjémar recognizes the existence of several dif-
ferent “carpenter traditions” in Scandinavia
(Sjomar 1988, p. 16). Is there a tradition or
traditions that were typical of the provinces
around Vittern? With complete surveys of
preserved Romanesque roof trusses in all the
provinces of medieval Gotaland, a foundation
could be laid to discuss questions concerning
the emergence and spread in space and time
of the different types of trusses. This could
also help explain why we find Romanesque
shapes as late as the 14th century in the trus-
ses of Mellby and Pelarne.

The technique of cutting is a thing in
common to most of Scandinavia during Early
Middle Ages. The question of whether this
technique goes back to prehistoric times has
until now been left unanswered. Did local
timber craftsmen merge with the imported



masons in the early building of Romanesque
stone churches during the 12th century? It has
been claimed that the use of roof trusses was
an early medieval introduction in Scandina-
via, a framework enabling the roof structure
to span a broad space without other support
than the outer walls (Lundberg 1971, pp. 40
f., 61; Andersson 2007, p. 6). Lundberg sug-
gested that the early Romanesque roof trusses,
the strut-beam and the crossed strut-beam ty-
pes, were an import to Scandinavia, and that
the local carpenters in the beginning did not
fully understand the distribution of loads. He
exemplified with a reconstruction of the 11th-
century trusses of Saint-Germain-des-Prés in
Paris with strut beams and suspended centred
beam. The crucial suspended beam is lacking
in the early Swedish trusses, such as Herrestad
and Hagebyhoga, thus making it necessary to
make the tie beam thicker in order to carry
the load (Lundberg 1949, p. 128; Lundberg
1971, pp. 40 £, 61, 202). A preserved paral-
lel to the Swedish crossed strut-beam truss is
to be found above the northern transept of
the church of Saint-Christophe (11th or 12th
century) in Chabris in France (Hoffsummer
et al. 2011, p. 88), which also exemplifies
that this type was no Scandinavian inven-
tion. According to Lundberg, the strut-beam
roof truss and the crossed strut-beam truss
during the course of the 12th century were
inherited by “local schools”, which sometimes
merged different forms and motifs (Lundberg
1940, pp. 188-193; Lundberg 1971, p. 61).
It is plausible that the main elements of the
early Romanesque roof trusses were introdu-
ced from abroad. But the scarcity of preserved
early medieval roof trusses in Europe is a dif-
ficulty (Linscott & Thelin 2008, p. 6; Hoft-
summer ¢t al. 2011) and it would go beyond
the aim of this article to further discuss the
question here.

That the early Romanesque roof trusses
were a visible part of the church interior is
now regarded as a fact (Sjéomar 1992, p. 66;

Ullén 1995, p. 48 f.; Bonnier 2008, p. 141).
Clear indications of this can be found in two
of the investigated churches. The decorated
trusses of the old nave in Bilaryd and the
younger undecorated ones of the new adjoi-
ned chancel in the same church indicate this.
The remains of limewash on trusses of Norra
Solberga church also emphasize this. The ob-
servation of limewashed trusses was first made
by Andreas Lindblom in Knista church in
Nirke (Lindblom 1910, pp. 190 f.). Traces of
paint on trusses should be considered in co-
ming surveys. Other phenomena marking the
absence of ceilings are traces of the mounting
of liturgical bells in the tie beams, which can
be noticed above the chancel in Norra Solber-
ga. The transition from open roof structures
to flat wooden ceilings seems to have taken
place during the 13th century as indicated,
for example, in Bilaryd, Didesjo and Hage-
byhéga (Sjomar 1995, p. 226; Ullén 1995, p.
49).

With the Gothic renewal of some of the
surveyed churches from the late 13th century
up until the beginning of the 16th century —
concerning new larger chancels and vaulting —
completely new trusses were created. Whereas
Gothic renewal was scarce in the rest of Sma-
land, this area was obviously influenced by the
proximity to Ostergotland and the construc-
tion activity there (Ullén 2006, p. 73). The
early examples, such as Marbick, shows both
Romanesque and Gothic traits, in fact being
rather Romanesque in function. Only from
the Late Middle Ages do we find completely
Gothic trusses in the area, with a pronounced
hierarchy and interaction between the separa-
te trusses. The concept of longitudinal beams
and king posts seems to have been introdu-
ced here around 1500. This type of construc-
tion was until recently regarded as mainly a
Continental and south Scandinavian pheno-
mena (Thelin 2006, p. 54). Consistent timber
marking shows that the different parts were
finished on the ground and mounted one by
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one above the church. Romanesque trusses
usually lack markings, though they are to be
found in the trusses of Mellby (the same in
Stenberga in Smaland according to Andersson
2007, p. 31, the church dated to 1332) and
Vireda. On a truss above the nave of Norra
Solberga the runes ” I p” are found, although
their meaning is unclear. Observations made
by the carpenters connected to the S6dra Rida
project indicate that the parts of the Roma-
nesque truss were assembled on the ground
and mounted on the church walls as one piece
(Andersson 2007, pp. 27 & 38). The intro-
duction of numbering marks a change in the
process of erecting church roofs. With Gothic
and later trusses the different parts were joi-
ned first on top of the church, thus the need
for a marking system.

The surveys to come will certainly enlarge
the empirical material considerably, giving us
a more complete picture of what has been pre-
served in the church attics. This will enable
the modification of the present questions and
form the basis for new ones. Further studies
in specific roof structures, in combination
with dendrochronological analysis, will yield
important data for creating a typology and a
chronology for the Swedish material. In the
end, better knowledge may contribute to the
preservation of a unique but long neglected
heritage.

Notes

1 The preserved Scandinavian timber churches
from 1100—1350 are all in Sweden: Granhult,
Hammars, Haurida, Jillby (dendrochronolo-
gical analysis in progress), Pelarne, Stenberga,
Tidersrum, Téingerasa and Vireda. The timber
churches of Brimhult and Algaras are dated to
the 15th century (Lagerlof 1985; Ullén 1983).

2 In total there are 438 preserved and 821 partly
preserved medieval churches in Sweden (Sock-
enkyrkorna 2008).

3 The grouping of roof trusses in Romanesque
and Gothic constructions was used by Danish
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architect Elna Moller and has been acknow-
ledged by later research. The grouping is made
from a construction perspective and is not to
be understood as a strict chronological one.
Romanesque types of trusses can be observed
even in Late Middle Ages (Moller 1953; Sjo-
mar 1995 pp. 207 £).
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ARTICLES

4.1.2 Comments on “Medieval roofs in churches of
Northern Smaland”

This article is a summary of my first survey, which was
a test pilot. Consequently there are several things that
I have since re-evaluated in the light of other observa-
tions, exchange with other researchers, study visits and
literature studies. But my main questions and themes
appear already here and gets further problematized in
the following articles.

The question of typology as well as the spread in
time and space led to new questions on local and
regional craft traditions. A hypothesis of a coherent
craft tradition around Lake Vittern in 12 and 13
centuries is proposed. Here I find it plausible that the
Romanesque trusses were introduced from abroad but
stress the need of more profound comparative studies.
The problem of the changes in carpentry during the
14" century is addressed under the heading “Transi-
tional forms”. It is also stated that the “Romanesque
form” seems to have endured long after that.

In light of my later research I want to make some
critical remarks to the article. My text is much in-
fluenced by traditional art historical notions of style
and shape, apparent in my quite unproblematic use
of Romanesque, Gothic and Renaissance, which 1 in
effect rather have used as demarcations of epochs.
The terminology I have problematized and revised
in the following articles. Another flaw is the use of
Early Midedle Ages for the period c. 1100-1250, which
is correct in a Scandinavian context but not in Eu-
ropean historiography, were it belongs to the High
Middle Ages.

Some comments on a detail level will here be put
forth in a bullet list :

* In this article I use the term “Romanesque crossed
strut-beam trusses”, whereas in my third article I have
adopted the English term /lattice truss, taken from
Courtenay and Alcock (2015). When I propose that
this truss type was no Scandinavian invention, it is
only on the existence of one French roof that I only
had seen as a section drawing, a very vague foundation
for such a proposition. Since then more examples have
shown up. (Page 81).

* The nave and chancel roof of Bredestad church
could have been made by one and the same team of

carpenters. These structures I only been visited once
and they are not dated. They should merit a further
investigation. (Page 82).

* The use of the term ridge purlin in Bilaryd and Her-
restad should be ridge steering beam. This question is
further discussed in the following articles. (Page 83).
* The church Flistad that is referred to is situated in
Osterggtland and not Vistergotland. (Page 83).

o Spriitthuggning is a technique used already before
Middle Ages, as seen in archaeological finds. One
good example are oak beams from a bridge found in
Ravning Enge, Denmark, and dated to 979/980 (d)
(Jorgensen 1997; Melin 2008). (Page 85).

* When I write about the introduction of the raffer
foor I should rather have used the terms ashlar and
sole pieces. The introduction of Gothic constructions is
further problematized in my third article. (Page 86).
* Regarding the roofs of Askeryd and Héreda I refer
to them as king post roofs, more correct would have
been double-framing or the German Stuhl, which I use
later. It now seem that this kind of roof structures did
not become common until the Late Middle Ages in
medieval Sweden, and then foremost in more exclusive
contexts as town and convent churches, but further
studies are required. (Page 86f).

* Numbering should be called carpenters marks. (Page
80).

* Revisiting Marbick with new eyes made me aware
of new aspects of the roof (the uniform scantling and
use of broadaxed full timbers etc), these have though
not been published apart from a short mention in a
new church description (Gullbrandsson 2021¢). This
has further strengthened this roof as an example of the
introduction of new techniques in the 14™ century.
(Page 88).

* New analysis of Vireda has shown that the structure
ought to be dated after 1396 or in between 1361 and
1401 (Gullbrandsson 2020b). (Page 88).

* Some referred dendrochronological dates are wrong,.
Gokhem ought be 1140/41 and Marka 1155/56.
(Page 89).

* I suggest that Romanesque trusses were assembled on
the ground and mounted as a whole. The latter state-
ment is is questioned in following articles. (Page 92).
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Vastergotlands medeltida kyrkotaklag

av Robin Gullbrandsson

aren 1913 var Kungliga Overintendentsim-
betets unge arkitekt, den tillika nybakade
professorn i arkitekturhistoria, Sigurd

Curman pa besok i Ugglums kyrka vid Mosse-
bergs vastsluttning. Han skulle uppratta ett nytt
restaureringsforslag for kyrkan eftersom forsam-
lingens eget hade underkants. Curman patalade
vikten av varsamhet med langhusets ursprung-
liga takkonstruktion av tra: “Forsamlingen far
vidare icke vidtaga nagra atgarder, som skulle
kunna skada de raster av aldre takkonstruktion,
som finns i vastra delen av kyrkan.” Nar forfat-
taren till denna artikel en vardag 1or ar senare
inventerade kyrkvinden i Ugglum stod de tret-
ton tidigmedeltida takstolarna kvar med sina
smackra kryss av ek (fig. 1). Lite lappade, lite

stympade, men likval gjorde de tjanst efter mer
an 800 ar - kanske tack vare Curman.

Den blivande riksantikvariens besok 1913
sammanfoll med uppvarderingen av det kyrkliga
kulturarvet och skapandet av en “svensk restau-
reringstradition”, tva sammanliankade falt dar
Curman var en drivande kraft.> De medeltida
kyrkvindarna undgick inte restaureringsarkitek-
ternas intresse, och i en artikel fran 1937 pekade
Curman pa takstolarnas europeiska sarstallning
och forskningspotential: "Att det ar den gamla
inhemska timmerbyggnadskonsten, som just i
dessa takkonstruktioner o. dyl. lamnar sina bi-
drag till den i 6vrigt efter importerade modeller
och metoder uppforda romanska stenkyrkan,
synes framstd allt tydligare. [...] Jag tror knap-

FIGUR 1. Langhuset i
Ugglums kyrka vid
Mosseberg har tidig-
medeltida takstolar av
ek med fyra korsande
stodben, typiskt for den
taklagsgrupp som do-
minerar det medeltida
materialet i Vdstergot-
land. voto: forfattaren.
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past, att jag misstar mig, da jag pastdr, att vi
i vara kyrkor hava ett i jamforelse med manga
andra lander, ovanligt rikt och intressant medel-
tida takstolsbestind bevarat, som vantar pa sin
systematiska bearbetning.”

Trots den tidiga starten sa har systematisk
kartliggning av de medeltida taklagen i svenska
kyrkor kommit att droja till 2010-talet. De senas-
te aren har flera av stiften i sodra och mellersta
Sverige latit genomfora eller star i begrepp att
gora inventeringar av bevarade medeltida tak-
konstruktioner. Under dren 2014-2015 genom-
forde jag pa uppdrag av Skara stift en snabbin-
ventering av taklagen i stiftets medeltidskyrkor.
Det overgripande syftet med projektet var kart-
liggning for att kunna sidkerstalla ett kanslige
kulturarvs overlevnad. Samtidigt med invente-
ringen utarbetade restaureringsingenjoren Ylva
Sandin en handbok for forvaltning av medeltida
kyrktak.* T den har artikeln presenterar och dis-
kuterar jag resultaten av inventeringen. I vilken
utstrackning finns de aldre tratakstolarna beva-
rade? Vilka olika typer av konstruktioner kan vi
hitta och hur ser den geografiska variationen ut?
Hur svarar det vistgotska materialet mot vad
som ar kant fran ovriga Gotaland samt grannlan-
derna? Vad kan utldsas om inhemsk byggnads-
teknik respektive utlindska influenser? Forst bor
dock nagot sidgas mer generellt om medeltida
taklag och den kunskap vi har om dem genom
tidigare forskning.

Forskningslage

De forsta forsoken att tolka medeltida takkon-
struktioner i Sverige gjordes av konsthistorikern
Otto Janse 1902 i en studie av nagra ostgotakyr-
kor.5 T viss utstrackning uppmarksammades tak-
konstruktioner ocksa i det ambitiost upplagda
inventeringsverket Sveriges kyrkor (med start
1912), som hittills dock bara hunnit behandla
en del av landets alla medeltida kyrkor. Aven re-
staureringsarkitekten och konsthistorikern Erik
Lundberg diskuterade i flera publikationer tak-
lag och deras utveckling.® Dendrokronologins
framvixt under 1970- och 8o-talen ledde till ett
fornyat intresse for taklagen, nu som naturveten-
skapliga dateringsobjekt.” Fram till idag har flera
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kyrkor kommit att dateras genom dendrokrono-
logi, ett tjugotal av dessa i Vistergotland.® Med
Peter Sjomars avhandling Byggnadsteknik och
timmermanskonst fran 1988 blev taklagen, och
historiska trakonstruktioner generellt, framhall-
na som kallmaterial for att utlisa hantverkspro-
cesser. Denna ldsart har applicerats i full skala i
och med rekonstruktionen av Sodra Rada gamla
kyrka, paborjad 2007. Timmermannen studerar
och tolkar hantverksspar i bevarade konstruktio-
ner, provar tekniken och omtolkar i en dialektisk
process. Genom detta har taklagens kunskaps-
potential blivit an tydligare, och vindarna har
ocksa borjat varderas som arkeologiska objekt.®
Medeltida taklags konstruktiva verkningssatt
har studerats av Ylva Sandin och Carl Thelin.”
I dansk kyrkoforskning har taklagen varit upp-
marksammade under lang tid och borjade syste-
matiskt undersokas av arkitekturhistorikern Elna
Moller; det arbetet har fortsatts av Per Kristian
Madsen.” For norsk del har materialet (53 taklag
fran 1100-1350) kartlagts av Ola Storsletten.™ I
flera av de vast- och centraleuropeiska landerna
finns idag forskare med historiska taklag som
amnesomrade.

En forsta sammanstallning av det svenska
kunskapslaget gjordes 2007 av arkitekt Kristina
Linscott, ett arbete paborjat av Sjomar for Riks-
antikvarieambetet 1990. Denna databas och rap-
port pekade pa nagra hundra romanska och kan-
ske ett hundratal gotiska taklag som ar bevarade.
Men den visade ocksa att kunskapen om beva-
rat material var sporadisk och mer eller mindre
slumpmissig. Ar 2010 gjorde jag en snabbinven-
tering av medeltida kyrkvindar i smalandsdelen
av Linkopings stift, en pilotstudie for att testa
metod for oversiktlig kartliggning av bevarat ma-
terial. Harefter har flera stiftsvisa inventerings-
projekt genomforts eller paborjats.™ Pa mindre
an ett decennium har alltsa kdnnedomen om
bevarade medeltida taklag okat markant.

Om medeltida taklag

Med kyrkorna uppstod behovet att kunna astad-
komma fribirande takkonstruktioner over stora
rum. For byggande i tra fanns gott om inhemsk
kunskap och i tidigare forskning har de medel-
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tida kyrktaken ofta setts som ett mote mellan
nordiskt och kontinentalt kunnande. Medan
takstolar tillimpades for kyrkorna si ticktes
storre delen av den profana trabebyggelsen san-
nolikt av astak, en enkel konstruktion dar taket
bars upp av horisontella stockar eller bjalkar.
Det dr en teknik med med gamla rotter, inte
bara i Norden. Vi kan jamfora med till exempel
sydvastra Tyskland dar forskningen urskilt tva
linjer i medeltida taklag, “Pfettendacher” (astak)
och ”Sparrenddcher” (taklag med takstolar). I
huvudsak har astaken dar liksom i Norden till-
lampats i profan bebyggelse.”® Medeltida taklag
har i tidigare forskning uppdelats i tva huvud-
grupper: romanska och gotiska, men senare
forskning har oftare talat om tidig-, respektive
hog- och senmedeltida taklag'” (fig. 2). Mellan
romanska och gotiska takstolstyper finns en pa-
taglig grazon, taklag av bada grundtyperna har
ocksa tillimpats langt efter medeltiden.

Tidigmedeltida taklag
De tidigmedeltida taklagen har ett antal ka-
raktarsdrag, vilka framhallits av forskare som
Linscott, Sjomar, Storsletten och Thelin. Tim-
mermannen har efterstravat en slutprodukt
med smackra former och skarpa kanter, darfor
forekommer sa kallad vankant (den yttersta ars-
ringen) mycket sallan. Ett sakert kinnetecken ar
behuggning i en teknik som kallas spratthugg-
ning (fig. 3). Denna teknik tillimpades i hela
Skandinavien under tidig medeltid och innebar
att timmermannen arbetar med yxan langs traets
fiberriktning,”® Detta ger i slipljus fiskbenslik-
nande band. De enhetliga hantverksteknikerna
i Skandinavien vittnar om timmerman som har
verkat i en etablerad inhemsk tradition med lik-
artade uppsattningar av verktyg." Moijligen har
spratthuggningen rotter i forkristen tid, men
den tycks av det till dags dato kdnda och date-
rade materialet ha tynat bort efter digerdoden.>°
Det finns olika typer av tidigmedeltida tak-
stolar i Sverige. Ndgra gemensamma ndmnare
finns dock. Takstolarna inom ett taklag har alla
ett likartat utforande och star till synes onodigt
tatt, med ett inbordes avstand pa hogst o,5 m.
For det vastgotska materialet kan framhallas att
langhustaken ofta bestar av 12 eller 13 takstolar.”

STODBREN

HANBJALKE
HOGREN/ SPARRE

MURREM/
REMSTYLKE

BINDBJALKE

CSTICKBJALKE/TASS

SAKSPARRE

STODBEN

KNABOCLK @ STICKBJALKE +STODBEN

FIGUR 2. Over: Terminologi for tidig- respektive hig-
och senmedeltida taklag. Ur: Sjomar 199s.

FIGUR 3. Under: Karaktdristisk spratthuggning i slap-
ljus pa bindbjilke i Kestads kyrka vid Kinnekulle.
FOTO: fOrfattaren.

Takstolarna stdr pa remstycken, vagratt liggande
bjalkar pa murkronens utsida, ofta inmurade.
Varje takstol bar enkom sig sjalv. Annan stabilise-
ring i takets langsriktning an undertaksbradorna
ar ovanlig, men nockasar och pa bindbjalkarna
liggande styrbjilkar/plankor forekommer. For
att klara av taktyngd och vindlaster maste varje
takstol i basen ha en kraftig bindbjilke som inte
deformeras, ofta ar den inmurad i murkronet.
Fran bindbjalkens andar reser sig tvi hogben
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FIGUR 4. Knutpunkter i tidigmedeltida takstolar. Skisser av Peter Sjomar. A: Nock med bladning (1) och tapp-
ning (2) samt langdforstravande nockds vilande pa takstolarna. B: Stodben med bladning och husad knut i
hogbenet (1). Stodben tappat i hogbenet (2-3). C: Stédben med bladning och husad knut i bindbjdilken respek-
tive ansatsurtag. D: Mote mellan remstycke, bindbjalke och hogben. Ur: Sjomar 1995.

s att en triangel bildas, sdllan brantare an 45
grader. Denna triangulira grundform ar att be-
trakta som europeiskt allmangods under perio-
den.?” Inom triangeln forekommer olika former
av virken som syftar till att fordela tryck eller dra
samman, till exempel stodben och hanbjilkar.
Utifran dessa forstravande virken ar en typolo-
gisering utarbetad av Linscott.” Den formodat
aldsta varianten i Sverige utgors av tva eller fyra
snett infogade eller snarare inspanda stodben
(BS). Den vanligaste varianten i Gotaland uppvi-
sar tva till sex korsande stodben och kallas darfor
“kryssad” (BX). En tredje variant inkorporerar
en sammanhallande hanbjilke (BH). Knutpunk-
terna ar en annan grund for gruppering (fig. 4).
I de flesta taklag ar de i form av urtag och rak
bladning med en precis passning som talar for
att virket varit torrt vid ihopknutningen. Dym-
lingar eller spik har anvants for att lasa konstruk-
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tionen, det sistnamnda var exklusivt och brukar
anses som ett tecken pa hog alder.** 1 en del
fall har man istallet for bladning tillimpat tapp-
ning, vilket bygger helt pa tryckkrafter. I ett fatal
fall ror det sig om taklag med nockas som vikti-
gaste elementet, egentligen ett astak. Utifran de
olika verkningssitten sa gjorde Erik Lundberg
en gruppering: A ar snedstottade takstolar som
verkar genom tryck i form av ansatsurtag och
tappade knutar, i B dr taklagens stodben istallet
knutade med bladning, i C ar takstolarna krys-
sade med likasa bladade knutar.>

Merparten av de tidigmedeltida taklagen i
Sverige var ursprungligen synliga fran kyrkorum-
met och utgjorde en del av det arkitektoniska
uttrycket.?® Detta forklarar rent dekorativa in-
slag. Forst under 1200- och 1300-talen tycks in-
nertak av brador ha introducerats i kyrkorum-
men. Ett plant innertak i Norra Solberga gamla
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kyrka, Smaland, har daterats till 1316-1346.*” Or-
sakerna till denna rumsliga forandring kanner
vi inte. Var de praktiskt eller estetiskt motive-
rade? Sjomar har foreslagit att en mer sjalvstan-
dig kyrka ville bryta med konsolideringsskedets
mer inhemskt priglade rumsideal.®® Under hog-
medeltiden forandrades kyrkorumsidealet i rikt-
ning mot salkyrkor med 6ppna kor, troligen av
liturgiska skal.*

Hég- och senmedeltida taklag

1300-talet var en brytpunkt avseende taklagen,
vilken bottnade i samhilleliga och arkitektoniska
forandringar. Pest och missvaxt drabbade delar
av Sverige hart. Byggnadsaktiviteten bromsade
in. Forst under slutet av medeltiden utokades
och valvslogs manga kyrkor. Inforandet av kryss-
valv forutsatte en annan taklagstyp. Gotikens
framviaxt i Frankrike och Tyskland hade ska-
pat nya takstolstyper som har olika funktioner
och interagerar med varandra i fordelningen
av krafterna. Mattet mellan takstolarna vaxte
till en meter och takvinkeln blev brantare. De
uppskjutande valvkapporna oméijliggjorde ofta
bindbjalkar, vilket ledde till att krafterna fran
taket maste foras ned i murarna med hjilp av
knabockar (en vinkel bestiende av stickbjalke
och stodben vid hogbenets fot) och vid behov
kompletterande forstravningar som sparrsax (tva
korsande stodben). Dubbla remstycken pa mur-
kronen laser knabockarna i lage. Knutarna blev
mer utvecklade med lasande nacke eller laxstjart
for att std emot dragkrafter (vilket dock hade
anvants aven tidigare pa kontinenten). Under
hogmedeltiden blev det vanligt med markning
av takstolarnas olika delar, vilket visar att taksto-
larna hoggs ihop pa mark och sedan monterades
samman pa plats i enlighet med markningarna.’°
Taklagen var inte lingre en synlig del av kyrko-
rummet, men man efterstravade anda ofta skar-
pa kanter pa bjalkarna. Behuggningen dr utford
pa tvars mot fibrerna med bredbila, en teknik
som med olika variationer fortsatt anvants in
i modern tid, ndgot som forsvarar ren okular
bedomning av tillkomsttid. Virke med vankant
kvar blev vanligare efter medeltiden, sarskilt un-
der r700-talet da det i landsbygdskyrkorna ofta
ror sig om allmogebyggen.

Férsvunna taklag

I manga fall aterstar endast rester av de med-
eltida taklagen till foljd av senare seklers om-
och nybyggnader. Det ror sig ofta om delar
ateranvanda i nya konstruktioner, inte sallan
med en ny funktion. De linga hégbenen har
ofta ateranvants, antingen som just hogben el-
ler nedkapade till stickbjalkar, hanbjalkar och
stodben av olika slag. Aven de kraftiga bindbjil-
karna var tacksamma att ateranvinda. En viktig
uppgift pa kyrkvindar - och for den skull daven
i andra byggnadsdelar sasom golvbjilklag - ar
att kunna identifiera och bestimma dteranvanda
delar. Hogben kinns som regel igen pa att den
gamla ovansidan har spikhal efter infastning av
undertaksbridor och/eller spantickning. Ar de
kvar i hela sin ursprungliga langd fir man en
bra utgangspunkt for att utifran tapphal och ur-
tag for bladningar till hanbjilkar och stédben
rekonstruera utseendet pa ett tidigare taklag.
Aven ateranvinda bindbjilkar bidrar till en sa-
dan tolkning. Ibland patriffas losa bradlappar
och bjalkbitar som latt kan forsvinna vid en
sanering, tillaggsisolering eller renovering. Det
fordras saledes uppmarksamhet av antikvarier
och hantverkare vid arbeten dar man kan pa-
traffa aldre konstruktionsdetaljer. Det forekom-
mer att medeltida byggnadsdelar aven patriffas
i 1800-talskyrkor, ateranvinda i golv och taklag.

De medeltida kyrkotaklagen
i Vastergotland

Min inventering av kyrkotaklagen i Skara stift
i Vastergotland omfattade 94 av totalt 164 kyr-
kor med medeltida ursprung. I ett sextiotal av
dessa (fig. 5) kunde medeltida takkonstruktioner
eller rester av sddana pavisas (att jamfora med
de knappt 30 som var kanda 2007)." For de res-
terande 70 kyrkorna med medeltida ursprung,
som inte inventerades, antogs inga bevarade
konstruktioner vara for handen pa grund av
brander eller omfattande om- och tillbyggnader.
De kan dock mycket vil ha spar av och ateran-
vanda delar fran aldre taklag. Manga kyrkor har
rivits, forst under 1200-talets omorganisation,
sedan efter reformationen och slutligen under
1800-talets nybyggnadsvag.’* Om vi utgar fran
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det bestind av medeltida sockenkyrkor som
fanns vid 1800-talets borjan kan vi nu efter in-
venteringen siga oss ha en bild av hur takkon-
struktionerna ser ut eller har sett ut i ungefar en
sjattedel av dessa.

I det foljande redogor jag for det bevarade
vastgotska materialet. Betoningen kommer att
ligga pa tidig medeltid, helt enkelt eftersom
landskapet har fa hog- och senmedeltida kyrkor
over huvud taget. Jag diskuterar de tidigmedel-
tida taklagen utifran form och verkningssatt dar
knutpunkternas skiftande utformning beaktas.

Snedstottade takstolar
[ inventeringsresultaten framtrader en liten
grupp kyrkor med tydligt avvikande typ av tak-
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FIGUR §. Spridningskarta éver helt eller delvis beva-
rade medeltida taklag i Skara stifts kyrkor. KARTA:
Ingvar Rojder, Jonkopings ldns museum.

stolar med snedstillda stodben. Dessa svarar
mot Linscotts typ BS och Lundbergs typ A och
B som antagits utgora en aldre variant av taklag.
Med undantag for Vambs kyrka sa befinner de
sig alla kring Kinnekulle vid Vanern, ett omrade
med flera kvaderstenskyrkor av sandsten fran
1100-talet, motiverat av platabergets lattbrutna
sten. Det 4r ett av de omraden i Vistergotland
dar narvaron av virldslig och kyrklig makt var
sarskilt pataglig i overgangen fran vikingatid till
medeltid.® Har fanns ocksa flera sandstensbrott
av betydelse for stenkyrkobyggandet. Taksto-
larna i dtminstone sex av kyrkorna kring Kinne-
kulle har eller har haft tva snedstillda stodben
mellan bindbjalke och hogben.

Over langhus och kor i Gétene kyrka star ett
fatal intakta takstolar (fig. 6). Korets ena rem-
stycke av ek ar dendrokronologiskt daterat till
1125.3* Kyrkan dr uppford av tuktad sandsten, vil-
ket av tidigare forskning tolkats som det forsta
skedet i stenkyrkobyggande i Vastergotland, fore
kvaderstenskyrkorna.’ Pa korsidan av langhusets
ostra gavelroste finns avtrycket efter takfallen pa
en mindre byggnad, mojligen gaveln pa en stav-
kyrka, kring vilken koret byggdes.’® Takstolarnas
stodben sitter med tappar i bindbjilke och hog-
ben. Tapphalen har en karaktaristisk langsmal
form med rundade dndar som forklaras av att
de stamts ut mellan tva uppborrade hal. Dym-
lingar eller spik saknas helt har. Lasande dym-
ling finns i nockens gaffelformade moéte. Den
blixtformade knuten mellan bindbjilke och
hogben som vi ser i just Gotene saknar hittills
kdnda motsvarigheter. Den har lasts med en
dymling fran utsidan, vilket bidrar till forstael-
sen av hur resningen av dessa takstolar kan ha
gatt till. Bindbjilken fanns pa plats fran borjan,
stabilt inmurad i murkronen. Forst sattes ena
stodbenet och hogbenet ihop och lastes i tak-
fot, ddrefter de andra. Ett taklag med tappade
stodben liknande Gétenes kan man se resterna
av pa langhusvinden i Skdlvums kyrka. Har har
stodbenen varit tappade i hogbenen och statt i
ansatsurtag i bindbjalkarna. Den dendrokrono-
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FIGUR 6. Over: Skissuppmdtning av
takstol med snedstdllda stodben i
Gotene kyrka (d 1125) vid Kinnekulle.
Stodbenen sitter med tappar i hogben
och bindbjilke. RiTNING: fOrfattaren.

FIGUR 7. Under: Langhusets taklag

i Forshems kyrka (d 1131-1157) vid
Kinnekulle med smdckra stodben bla-
dade i hogbenen. voto: forfattaren.

“tapt S CARFEL

£, FECAACT 6 ewe.
e

logiska dateringen av langhusets ena remstycke
gav fallningsar 1134-1135.57

Ett helt intakt taklag finns i Forshem kyr-
kas langhus (fig. 7), men dar ar knutpunkterna
i form av spikade bladningar i husade (ej ge-
nomgdende) knutar. Dartill finns en avancerad
utformning av takstolarna med mycket smackra
stodben och dekorativt gestaltade hogben som
utvandigt indikerar ndgon form av brytning i
takfallen. Bindbjalkarna ar tjockare pa mitten
an i andarna, sannolikt i syfte att kompensera
for trycket fran stodbenen. Utifrin de dendro-
kronologiska dateringarna har langhusets taklag
tillkommit ndgon ging mellan 1131 och 1157.3

I Kestad kyrkas kvaderstenslanghus finns
rester av takstolar dar stodbenen varit tappade
i hogbenen, men bladade i bindbjalkarna med
husade knutar och spik. Har har ett remstycke
av ck daterats till 1131.° Visterplana kyrkas lang:
hus har ocksa kvar bindbjalkar och remstycken
i ursprungliga lagen (odaterade). Dessa ar av
omsorgsfullt spratthuggen ek. De tunna rem-
styckena med smal kam har spar for infallning
av takfotsbridor. De plankformade hogbenen
sitter idag som stodben, men kanns igen pa sina
typiska genomgdende tapphdl. Har noterades
ocksa det tappformade motet mellan bindbjalke
och hogben som saknar motsvarigheter i det
vastgotska materialet fore senmedeltiden (men
ar kant fran Tyskland, se nedan). I Vittlosa kyr-
kas kor (odaterat) ar stodbenen bladade och
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spikade, respektive dymlade i savil hogben som
bindbjalke.

Pa langhusvinden till Vambs kyrka vid Bil-
lingen (odaterad), uppford av tuktad kalksten,

ar nagra av gruppens elegantaste bindbjalkar
bevarade, detta trots uppgifter om brand. De
fem hogsmala bindbjdlkarna, nu dteranvianda i
samma funktion, har slutbehandlats med hyvel,
skave, och har langs varje horn forsetts med en
hyvlad profil, en skalad yta omgiven av tva v-
formiga spar. Sddana har profiler 4r kdnda fran
1200-talet i Norge, mestadels i profana byggna-
der. Andra varianter pa profiler forekommer dar
i saval stav- som stenkyrkor under 1100-talet.*°
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FIGUR 8. Over: F.d. bindbjilke (2) med byvlade profi-
ler langs kanterna, pd vinden i Fivlereds kyrka.
FOTO: fOrfattaren.

FIGUR 9. Under: Detalj av de dteranvanda bindbjil-
karna (nu upp- och ned) i Vambs kyrka med tapphal
och ansatsurtag for stodben. voto: forfattaren.

Denna profil finns i ett fatal objekt i Vistergot
land. I Gokhem kyrkas langhus finns den langs
nederkanten pa tva bindbjalkar i linje med ett
igenmurat sydfonster och i Od kyrkas langhus
finns den pa alla bindbjalkars nederkant at
vaster. Som l6sfynd finns pa kyrkvinden i Fiv-
lered en mycket fint hyvlad bjilke med svar-
tade profiler langs alla kanter (fig. 8), troligen
en sedan tidigare dteranvand bindbjilke, oklart
ar om den kommer fran det befintliga taklaget
med kryssade takstolar eller fran en rest av en
aldre konstruktion. Kring porten till den brunn-
na 1300-talstimmerkyrkan i S6dra Rada fanns
profilen ocksa.* Var och en av bindbjilkarna i
Vamb uppvisar tre typer av méten med stodben.
Ytterst dr tva ansatsurtag, darefter tva tapphal
med rundade andar och i mitten ett runt tapp-
hal. (fig. 9) Tydligen har takstolarna haft fyra
stodben i en solfjadersform. Mitthélet kan har-
rora fran en mittstolpe eller styrplanka. Tyvarr
saknas bindbjilkarnas 4ndar. Aldre bindbjilkar
i Ostra Gerums kyrka tycks ha ateranvénts i ett
par omgangar och kan i ett aldsta skede ha haft
fyra stodben med ansatsurtag. De har dendro-
kronologiskt daterats till mellan 1127 och 1150.4*

Takstolar som de ovan beskrivna, med tv4 till
fyra snett stillda stodben som stoder mot bind-
bjalkens mitt, ar pavisade i kyrkor i Gotland,
Skane, Sédermanland och Ostergétland samt
i Danmark, Tyskland och Belgien.® Det dldsta
dendrokronologiskt daterade taklaget i Sverige -
ca 1112 - finns i Herrestad kyrkas langhus, Oster-
gotland. Det har fyra stodben som likt Forshems
ar bladade och spikade i hogben och bindbjalke.
Den profilerade nockasen ar ateranvand fran ett
dldre taklag.#* Den ndrmaste slaktingen till tak-
stolarna i Forshem dterfinns i Garde kyrkas lang-
hus, Gotland, med en datering till 1120-talet.*s
Hair finns samma utviandiga avsats pa takfallen.
Men stodbenen dr avslutade mot hogbenen med
en gaffel och star i ansatsurtag i bindbjalken.
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Rester av ett taklag snarlikt det som bor ha
funnits i Vamb har konstaterats i Harad kyrkas
langhus, Sodermanland, med fyra stodben i sol-
fjadersform som har varit bladade i hogbenen.4®

I Skane finns rester av liknande takstolar i
Ravlunda och Vitaby kyrkor med ansatsurtag i
bindbjilken. I Norra Mellby kyrka finns en édldre
bindbjilke av ek med fortjockad mitt och urtag
for tva stodben, dendrokronologiskt daterad till
r30-talet.¥” I dagens Danmark finns takstolsty-
pen dokumenterad i Randerups kyrka pa Jylland
med tva stodben som ar tappade i hogbenen
och bladade i bindbjilken (troligen rroo-tal).#*
Ett likartat taklag finns det rester av i Sondrums
kyrka i Halland, i form av ateranvanda hogben i
ek med savil tapphal som urtag for spikad blad-
ning, vittnande om takstolar med fyra stodben.*

I Tyskland finns snedstottade takstolar be-
lagda i huvudsak i Rhenlandet, en region som
hade betydelse for det tidiga stenkyrkobyggan-
det i atminstone sodra Skandinavien som for-
medlare av stenmastare.® Den dldsta dendro-
kronologiska dateringen ar fran stiftskyrkan i
Munstereifel (daterad 1107), vars nu rivna tak
hade fyra stddben och en ovanligt flack tak-
vinkel pa enbart 30 grader. Bevarade ar dare-
mot takstolarna fran 1132 Over Stiftskirche St.
Martin i Sindelfingen, som hor till de brantare
med 43 grader. Ytterligare exempel kan anforas
fran 11oo-talet, daribland klosterkyrkan i Billig-
heim bei Mosbach (daterad 1180/90) med fyra
stodben. I samtliga dessa fall sitter stodbenen i
husade knutar. I St. Martin och den odaterade
Stiftskirche St. Lubentius i Dietkirchen (1100-
talets andra halft) ar hogbenen liksom i Vaster-
plana tappade ner i bindbjilken. I klosterkyrkan
Marienthal bei Helmstedt i Niedersachsen, ar
aven stodbenen tappade (efter 1150).5" Vi kdnner
igen arten att mura in bindbjalkarna, vilket aven
forekommer i Danmark, Norge och Frankrike,
ibland anda upp till undertaket. Intressant ar
att avstandet mellan takstolarna ar det dubbla
i det danska och tyska materialet.”> Motiverade
storre snotyngder i Sverige tdtare avstand? Aven
frdn Vallonien finns ett par exempel pa de flacka
snedstottade takstolarna.?

De snedstottade takstolarna skulle jag vilja
tolka som den forsta generationen av taklag i

Vastergotlands stenkyrkor, kanske i sddra Skan-
dinaviens stenkyrkor Gverlag. De dateringar som
ar for handen ligger till stor del under 1120- och
jo-talen. Anmadrkningsviarda ar exemplen pd
stodben med tappning. Som Lundberg skrev sd
bygger konstruktionen med inspianda stodben
pa tryck for att fungera. Han menade att typen
var ett “egenvilligt forsok att tillimpa verkligt
takstolstankande i uraldrig inhemsk byggnads-
traditionell anda” och jamférde med tidiga kyr-
kotak i Italien och en kvarlevande romersk tradi-
tion.’* De namnda exemplen fran Tyskland visar
att bladning dar forekommer tidigt. Som vi ser i
det foljande sa kom den snedstottade takstolsty-
pen - med tapp och/eller bladning - snart att
samexistera med andra typer. Kompletterande
undersokningar och dendrokronologiska analy-
ser vore av varde for att nirmare kunna utreda
denna fragmentariska taklagsgrupp.

Taklag med birande nockds
Inventeringen kunde uppmarksamma en myck-
et liten grupp av vastgotska taklag - enbart tre
stycken - som avviker genom att de egentligen
ar astak, trots att de vid en snabb blick ser ut
som konstruktioner med takstolar. Alla har de
korsande stodben, som gruppen kryssade tak-
stolar (mer om denna nedan). Mojligen har
ocksda en del av de idag fragmentariska sned-
stottade taklagen haft samma daskonstruktion.
Det sdrpraglade i dessa tre kyrkotaklag (Edasa,
Valtorp och Eriksberg) ar forekomsten av en fri-
barande nockas, i vilken hogbenen skjutits in i
tapphal (fig. 10). Nockasen vilar pd de murade
gavlarnas kron och bar saledes tillsammans med
bindbjalkarna hogbenen. I ett vanligt astak hade
det funnits ytterligare en eller tva asar lingre
ner pa respektive takfall, som tillsammans med
remstycket bar hela taket. Har har timmerman-
nen i stillet valt att tillimpa hogben, bindbjalke
och stodben, nagot som annars hor hemma i
en konstruktion med takstolar. Med tanke pa
franvaron av innertak sd kan estetiska motiv ha
spelat in i tillkomsten av denna hybrid mellan as-
och takstolstak. Detta fenomen ar foga beaktat
i tidigare forskning.

De odaterade taklagen over langhusen i de
narbelagna Edasa och Valtorps (fig. 11) kyrkor,
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FIGUR 10. Over: Nockds med in- soder om plataberget Billingen, dr ndstan iden-

tappade hogben i Valtorps kyrka.
FOTO: fOrfattaren.

tiska i utforandet. Hogbenen ar tappade med
viss forskjutning i en rombisk nockas. Som for-

FIGUR 11. Under: Skissuppmdtning  strivande element sitter fyra stodben som kor-
av takstol med hogben intappade .
i birande nockds, Valtorps kyrka. ~ sar varandra utan knutar. De ar bladade och

RITNING: fOrfattaren. spikade i hogbenen och star pa bindbjalken i
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ansatsurtag. P4 bindbjalkarna rider en centrerad
styrbjdlke. I Edasa saknas idag nockasen, men
dar finns 4 andra sidan en bevarad nockkam av
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ek. Det tredje taklaget finner vi
over kor och langhus i Eriksbergs
gamla kyrka, det dr av ek och den-
drokronologiskt daterat till 1153.5
Har sitter tapphdlen i hogbenen
i linje. Fyra stodben korsar varan-
dra, de dr tappade i hogbenen och
bladade i grunda knutar i bindbjal-
ken med ldsande spik.

Konstruktioner med bdrande
nockas kan dven pavisas i Skdne,
Smaland, Sédermanland och Ost-
ergotland. I Hagebyhoga kyrkas
langhus, Ostergétland, dr hogbe-
nen tappade i en nockas, vilket
noterats av Sjomar. De fyra pro-
filhyvlade stodbenen - tva korsar
varandra - ar tappade i hogbenen
och star med sma “fotter” i an-
satsurtag i bindbjalken. Taklaget
ar dendrokronologiskt daterat
till efter 1119.% Langhustaklaget i
Skepperstads kyrka, Smaland, har
en nockas (sedermera utbytt) som
bars av en mittstolpe i vardera
anden, stottad av dekorativt ut-
formade stravor i taklagets langd-
riktning. Hogbenens  intappning
ligger forskjuten. De fyra korsande
stodbenen ir bladade i hogbenen
och tappade ner i bindbjilken,
och pa denna rider liksom i Eddsa
och Valtorps kyrkor en centrerad
styrbjdlke.” Taklaget dr dendro-
kronologiskt daterat till ca 1160.5
Langhustaklaget i Harads kyrka,
Sodermanland, har en profilhug:
gen nockds dar hogbenen ar intap-
pade med forskjutning. Nockasen
vilar pa gavelrostena och en mittre
takstol.¥ Samma losning ar kand
fran koret i Ravlunda kyrka, Ska-
ne.®®

Astaket som konstruktion fore-
faller alderdomlig i sammanhanget
och anses ha férekommit redan i
forhistorisk tid i stolpburna kon-
struktioner. Byggnader med me-
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sulakonstruktion, nockas buren av
mittstolpe, har forekommit langt
fram i tiden i Norden, det var ett
enkelt sitt att 16sa takproblemet.””
Ar de hirmed att betrakta som ett
utslag av inhemsk byggnadsteknik?

Kryssade takstolar

Den vanligaste typen av tidigme-
deltida takstolar i vastgotska kyr-
kor har tvd till sex korsande stod-
ben. Dessa ar som regel bladade
i hogben och bindbjilkar med
husade knutar och dymling, ib-
land spik. Inventeringen har visat
pa 23 kyrkor med bevarade taklag
av denna typ (de tre taklagen med
barande nockas ar inte inraknade),
tio kyrkor dar de finns kvar i om-
byggd form och minst sju kyrkor
med spér eller ateranvianda frag-
Utifran de

logiska undersokningar som har

ment. dendrokrono-
gjorts genom daren spanner deras
tillkomsttid fran 1r30-talet (Forsby
1135) till mitten av 1200-talet (Or-
nunga efter 1247).°* Motsvarande
taklag med kryssade takstolar
finns och har funnits tamligen val
representerade i Ovriga landskap
kring Vittern.®

Den enklaste varianten har tva
korsande stodben, till exempel i
timmerkyrkan Jallby. Flertalet har
fyra korsande stodben (fig. 12).
De mest avancerade takstolarna
har sex stodben, vilket inte kan ha
varit motiverat rent statiskt, men
daremot estetiskt, som ett utprag-
lat flatverk, (fig 13). Dylika finns
i Forsby (daterad 1135), Gokhem
(daterad 1140), Marum (daterad
114o-tal) och Mjaldrunga (daterad
efter 1201) samt ombyggda i Jala
(odaterad) och Ods (daterad ca
1140) kyrkor.* Takstolarna i Gok-
hem kyrkas langhus uppmarksam-
mades tidigt av forskningen, de dr

N\

de enda kidnda i sitt slag med sin dekorativa ut-
formning av stodbenens knutpunkter med olika
korsformer (fig. 14). I den narbelagna kyrkan i
Jala ligger man marke till de mycket omsorgs-
fullt bearbetade delarna av plankmassigt tunn
ek. Att stodbenen fasts med spik dr regel, utom i
det betydligt senare taklaget i Mjaldrunga kyrka.

I Norge finns inga motsvarigheter till “flat-
verket”. Daremot forekommer typen i Danmark
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FIGUR 12. Over: Takstolar med
fyra korsande stodben i Sveneby
kyrkas langhus. voto: forfattaren.

FIGUR 13. Under: Skissuppmat-
ning av takstol med sex korsande
stodben i Marums kyrka med
runristat hogben (fP ulfr tuti).
RITNING: fOrfattaren.
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under 1100-talet. Pa Jylland finns tre dokumen-
terade kyrkor med fyra korsande stodben, varav
det i Vestre Nebel kyrka daterats till efter 1155.%
Men en sadan koncentration av bevarade kryssa-
de taklag fran tidig medeltid som finns i landska-
pen kring Vattern saknar motstycke. I Tyskland
4r mig veterligen inga exempel kinda.®® I Frank-
rike finns bara ett dokumenterat taklag med sex
korsande stodben, i ett tvarskepp till St. Chris-
tophe i Chabris, som antas vara hemmahorande i
1roo-talet. Liksom i andra medeltida franska tak-
lag ar de bladade knutarna utforda med laxning.
Takstolstypens for Frankrike frimmande karak-
tar understryks i den franske taklagsforskaren Pa-
trick Hoffsummers tolkning, diar han benamner
den ”grillage scandinave” (skandinaviskt nit).®”
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De knutar i form av tappning som forekom-
mer hos de snedstottade takstolarna finns dven
hos nagra av de kryssade. Tekniken med stod-
ben tappade i hogbenen var i bruk linge. Den
tillimpas sa sent som 1197-1199 i Sone kyrkas
langhus (daterat remstycke) och i Fullosa kyr-
kas langhus 1203-1205 (daterat remstycke), bada
med tva korsande stodben.®® Aven i Ova kyrkas
langhus (odaterat) finns korsande stodben tap-
pade i hogbenen. Nockasen levde ocksa kvar,
sarskilt i Smaland och Ostergotland, men enbart
som ett dekorativt och stabiliserande inslag.
Nockasen rider har enbart pa takstolarna och
syftar inte som i de tidigare beskrivna egentliga
astaken i Edasa, Valtorp och Eriksberg till att
bara taket, ibland bestdr den bara av losa sek-
tioner mellan takstolarna. Ofta har nockdsen
en huggen profil med segmentbdge och wvulst.
De enda kanda exemplen pa sadana nockasar i
Vistergotland finns i Kinne-Vedum kyrkas lang-
hus (daterat remstycke 1186-1188)%° och i lang-
huset till Ljungsarps kyrka (odaterat, fig. 15). I
Mjaldrunga kyrkas langhus finns en mycket for-
enklad variant (daterat efter 1201). I ovrigt ar
nockasarna odekorerat rombiska. Den profile-
rade nockasen i Herrestad ar enligt dendrokro-
nologin dteranvind fran ett aldre taklag, troligen
1000-tal.”® Motivet dr ocksa forekommande pa
nockasar i Skane, som till exempel i Ravlunda
och Ovraby kyrkor.” Formen med segmentbage
och vulst tycks ha varit i det narmaste europeiskt
allmangods. Motivet ar vanligt forekommande i
eftermedeltida timmerarkitektur pa landsbygden
fran Ostersjidomradet ner till de ruminska Kar-
paterna.”

De kryssade takstolarnas uppkomst i
Gotalandskapen 4r en dnnu obesvarad fraga.
Lundberg menade att de kryssade takstolarna
representerade “intrangandet av fackverkskon-
struktion av hogkvalitativt slag, lat vara med
inmangda primitiva drag”, sdledes ett utifran
introducerat koncept.”? Detta kan jamforas med
hur engelska byggmastare introducerade nya
taklagsformer pa det norska Vestlandet under

FIGUR 14. Takstolar med sex korsande stodben och
dekorativa knutpunkter i Gokhem kyrkas linghus
(d 1140). FOTO: fOrfattaren.
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FIGUR 15. Nockds med uthuggen segmentbdge och vulst i Ljungsarp kyrkas linghus. ¥oTo: forfattaren.

tidig medeltid.” Sjomar & sin sida menar att de
bevarade taklagen fran tro0-talet “pekar mot
en regional och platsbunden byggnadskonst.
Forst fram emot 1200-talets mitt forandras
bilden och takkonstruktionerna kan tydligare
ordnas in efter kontinentala forebilder sa som
vi kanner dem.”” Oavsett varifran de ursprung:
liga impulserna kom sa talar den idag kanda
spridningsbilden for att en regional tradition
tog form i landskapen runt Vittern mot mitten
av 11oo-talet och agde bestand dnnu hundra ar
senare. Detta kan jamforas med den diskussion
som Storsletten for om uppkomsten av langli-
vade regionala tritraditioner i Norge.”® Fak-
tum ar att de kryssade takstolarna kopierades
sa sent som pa ry00-talet vid ombyggnader av
kyrkotak i Vastergotland.”” Landskapen kring
Vittern har haft mer som forenat an som skiljt
at under tidig medeltid. Sjon var mittpunkten
mellan de maktcentra som fanns i Vister- och
Ostergotland; byggmastare och hantverkare bor
ha rort sig mellan bada landskapen. Till skillnad
fran Vistergotland uppvisar dock Ostergotland
och Smaland fler lokala variationer i hur taklag

utformats, med inslag av hanbjalkar och andra
placeringar av stodben.”®

Andra tidigmedeltida takstolstyper

En annan variant av tidigmedeltida takstolar har
hanbjilke och tva stodben (Linscotts typ BH).
Den har i Vistergotland bara kunnat pavisas i
koren i Marka” och Suntaks®*® kyrkor, ombyggd
i Vilske-Kleva kyrkas kor samt over odaterade
vastliga forlangningar av langhusen i Eriksberg
och Forsby kyrkor. I Smaland® och Ostergétland
ar hanbjalkar vanligare, liksom i Norge och det
medeltida Danmark. En karaktaristisk 6stnorsk
takstolstyp med “undersparrar” har konstaterats
i Ljungsarps kyrka i sodra delen av Vistergot-
land (Goteborgs stift), och har uppenbarligen
varit frekvent i det tidigare norska Bohuslin.®
Kanske kan ytterligare prov pa dylika takstolar
sparas i de dnnu oinventerade medeltidskyrkor-
na kring Gota alvdalen.

Taklaget som del

av kyrkorummets arkitektur
De rent dekorativa inslagen i de tidigmedeltida
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FIGUR 16. | férgrunden urtag for klockor i bindbjilkar i Kinne-Vedum kyrkas kor. roto: forfattaren.

taklagen har jag pa flera punkter berort ovan. De
mot kyrkorummet Oppna takkonstruktionerna
har framhallits av forskare sedan forra sekelskif-
tet i Skandinavien. Taklagen var en integrerad
del av kyrkorummets arkitekeur. Uttryck for detta
ar till exempel profilhuggna nockasar och krys-
stakstolar av den typ som Patrick Hoffsummer
benamnt le "grillage scandinave”. Det har i flera
kyrkor noterats att bindbjalkarna ar finare bear-
betade dn de hogre beldgna delarna av takstolar-
na. I en del fall har de slutputsats med bredbila,
i andra fall hyvlats slita med en skave, ibland
getts en dragen profil. Storsletten menar for det
norska materialet att spratthuggning tillampades
pa de delar som inte var synliga fran kyrkorum-
met. Han menar att flera av de norska taklagen i
stenkyrkorna hade vindsgolv lagda ovanpa bind-
bjilkarna.® En liturgiskt betingad foreteelse ar
de urtag som kan ses i ovansidan av bindbjalkar,
tolkade som upplag for sma liturgiska klockor
(fig. 16).% Klockupphingningar ar kinda fran
hela det medeltida Gotaland. 1 Gotene har tva
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klockor hangt i langhusets syddstra horn och tva
stycken i korets sydvistra. Alternativt har lang-
husets klocka/or hangt i dess nordvastra del. I
manga taklag finns spikhdl och ibland enstaka
spikar kvar pa bindbjalkarnas undersida, vilket
vittnar om plana bradtak som satts upp fore val-
vens inférande. Aven exteriort var taken foremal
for dekor. Enstaka remstycken med upphojd el-
ler ristad dekor (fig. 17) respektive takfots- och
vindskivebrador har overlevt (Kinne-Vedum, Ska-
lunda, Marum, Forshem).® Manga remstycken
kan sakert ha haft en nu forsvunnen malad de-
kor. Av prydande nockkammar aterstar enbart
spillror (Edasa, Grevback, Marka).

Hog- och senmedeltida taklag

Vastgotska taklag fran hog- och senmedeltid har
avsatt fa spar i Vastergotland avseende taklag.
Detta hianger samman med en lig byggnadsak-
tivitet i landskapet, delvis att forklara med pest
och missviaxt samt en gradvis centralisering av
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FIGUR 17. Remstycke med romansk relief pa Skalunda kyrkas kor. roto: forfattaren.

makten till Milardalen.’ Vi ser inte samma ut-
vecklingslinjer som i det danska Halland-Skane
och Malarlandskapen dar flera kyrkor moderni-
serades kraftigt till att bli valvslagna salkyrkor ge-
nom forlangning eller nybyggnad under framfor
allt senmedeltiden.’” Aven i forhallande till Ost-
ergotland hinde mycket lite i Vastergotland. En
motor i utvecklingen kring Vattern var klostren i
Alvastra och Vadstena. Det sistnamnda hade be-
tydelse for kyrkornas valvslagning och malnings-
utsmyckning under 1400-talet.®® I Vistergotland
forsags flera kyrkorum med relativt liga valv,
oftare av lattbruten kalksten 4n av dyrbart tegel.
Detta betydde att man som regel bara anpassa-
de befintligt taklag genom avkapning av ett par
bindbjilkar och insittning av nya stodben och
hanbyjilke i dessa takstolar. De stora gotiska tak-
lag som annu finns kvar i bland annat Halland,
Skane och Milardalen ar darmed ovanliga i Vas-
tergotland. Ett intressant undantag dr den lilla
grupp av salkyrkor som tillkom liangs Vittern
under hog- och senmedeltiden, mark som till

stor del dgdes av Alvastra kloster: Brevik, Grev-
bick, Molltorp, Norra Figelds och Ransberg.®
Taklaget i Molltorp har daterats till 1378/79 och
Norra Fagelas till 1518 (fig. 18), da troligen den
andra generationen av tak.%® Aven i Algutstorp,
Kungslena, Lundby, Luttra, Manstad och Asle
(kor) kyrkor forekommer taklag som jag tolkar
som hemmahorande i hog- och senmedeltiden.
Nagra av dessa vore intressanta for fordjupade
undersokningar och dendrokronologisk analys,
eftersom dessa sekel dr sa daligt kanda vad gal-
ler kyrkobyggande i Vastergotland. Intressant ar
forekomsten av malltakstolar for tillhuggning av
de olika delarna pa mark, till exempel i Moll-
torp.?" Spratthuggning forekommer inte, allt ar
bearbetat med bredbila pa tvirs mot fiberrikt-
ningen. I enstaka fall féorekommer kransagade
ytor som i Lundby gamla kyrka pa Hisingen.”*
Detta taklag och det éver koret i Asle kyrka ar
de enda som ar utpraglade gotiska i sitt verk-

ningssatt, det vill siga med knabockar istallet for
bindbjalkar.
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FIGUR 18. Resligt gotiskt taklag i Norra Fagelds kyrka frin 1518. voTo: forfattaren.
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Avslutning

Hur representativa dr de takkonstruktioner som
har bevarats pa vindarna i Vastergotlands medel-
tidskyrkor? Manga kyrkor har rivits, sarskilt un-
der 1800-talet. Om vi utgar fran det bestand av
medeltida sockenkyrkor som fanns vid 1800-ta-
lets borjan har vi efter inventeringen en bild av
hur takkonstruktionerna ser ut eller har sett ut i
ungefar en sjattedel av dessa. Denna artikel har
skissat en bild av hur det under 1100-talets forsta
halft fanns en mangfald av taklosningar i de for-
sta stenkyrkorna och hur det sedan utkristallise-
rade sig en regional byggnadstradition med lik-
heter i de andra landskapen kring Vittern. For
Vistergotlands del ar andelen bevarade hog- och
senmedeltida taklag ringa och inbegriper oftast
bindbjilke, i ovrigt inordnar de sig i de gotiska
typer som vi kanner fran andra delar av landet
och kontinenten.

Atminstone fyra typer av taklag har férekom-
mit i Skara stift under tidig medeltid. Aldst tycks
en liten grupp av takstolar med snedstallda -
ofta intappade - stodben vara. Tillsammans med
exempel fran Skane och Ostergotland hor grup-
pen utifran de dendrokronologiska analyserna
hemma under 1110-, 20- OCch 30-talen. Intressant
ar att de vastgotska exemplen med ett undan-
tag aterfinns invid Kinnekulle, ett centrum for
varldslig och kyrklig makt under 6vergangen
fran vikingatid till tidig medeltid. Bergets latt-
brutna sandsten var av stor betydelse for stenkyr-
kobyggandet, hir finns ocksa nagra av de aldsta
stenkyrkorna i landskapet.

En mycket liten grupp med idag endast tre
bevarade exempel vittnar om férekomst av kyr-
kotak med en barande nockas i vilken hogbenen
tappats in. Konstruktionen har likheter med ald-
re och senare stolpkonstruktioner. Aven hir finns
exempel fran Skane och Ostergdtland, men dven
Smaland och Sodermanland. De fa dateringarna
spanner fran ca 1120 till ca 1160. Denna hybrid
mellan ds- och takstolstak kan tolkas som ett
mote mellan gamla inhemska byggnadstekniker
och nya influenser. Det till nock 6ppna kyrko-
rummet skulle uppenbarligen kronas av kryssade
takstolar som en del av ett estetiskt ideal. Men
timmermannen har egentligen skapat nagot som

utgdr fran en val inarbetad tradition med astak
och gett detta drag av takstolstak.

Frdn 1130-talet har vi de forsta daterade ex-
emplen pa de kryssade takstolar som kom att
resas over flertalet av de kyrkor som byggdes i
Vistergotland under resten av seklet och langt in
pa 1200-talet. Fran 1130-talet och in pa rr5o-talet
tycks alla tre ovan namnda typer ha funnits sam-
tidigt och delvis paverkat varandra. Men fran
11oo-talets mitt dominerar de kryssade taksto-
larna. Dessa tycks ha blivit det vedertagna sattet
att skapa ett kyrktak. Likheterna med taklag i
Ovriga landskap kring Vattern tyder pa en re-
gional timmermanstradition bade i former och
detaljer. En storre variationsrikedom finns dock
utanfor Skarastiftet. Takstolar med stodben och
hanbjalke ar till exempel bevarade i hogre grad
i Smaland och Ostergoétland. Som en anomali
framstar i dagslaget ett exempel pa en takstol av
ostnorsk typ i sodra Vistergotland, i Goteborgs
stift.

De snedstottade takstolarna har motsvarig:
heter i bland annat danskt och tyskt material.
Moijligen ser vi hiar motet mellan ett utifran in-
troducerat koncept och en langlivad inhemsk
trabyggnadstradition. Var de forsta impulserna
till de kryssade takstolarna kommit ifran aterstar
att utreda, men nedslagspunkter finns atminsto-
ne pa Jylland i Danmark.

o3

TAKSTOLARNA SOM STAR UNDANGOMDA pa vara
kyrkvindar dr nagra av de dldsta trdkonstruktio-
nerna som finns bevarade i Sverige idag. Manga
ganger fyller de fortfarande den funktion de
haft sedan kyrkorna byggdes under tidig med-
eltid. Trots detta har de som framhallits har av
Robin Gullbrandsson forst pa senare ar borjat
uppmarksammas pa allvar inom forskningen.
Kartliggning och inventering utgor en vik-
tig del i processen att lyfta fram detta okanda
kulturarv. Bevarandeproblematiken utgdr en an-
nan. I samband med inventeringen i Skara stift
som behandlats i artikeln ovan utarbetade re-
staureringsingenjoren Ylva Sandin en handbok
for forvaltning och underhall av takkonstruktio-
nerna. I idé- och debattartikeln Varda och be-
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vara historiska trdtakstolar - utmaningar och
6sningar pa s. 116-127 i detta nummer, beskriver
Sandin de hot som finns och foreslar konkreta
handlingsplaner for att de ska kunna bevaras for
framtiden. (Red. anmarkning,.)

ROBIN GULLBRANDSSON ar fodd 1980 i Orslosa
och bosatt i Trevattna utanfor Falkoping. Han ar
fil. mag. med arkeologi som huvudiamne. Gull-
brandsson dr verksam som byggnadsantikvarie
vid Vistergotlands museum. Tidigare har han ar-
betat vid Jonkopings lans museum och bland an-
nat svarat for utgivandet av Grevars och bonders
tempel - En bok om Brahekyrkan pa Visingso.
Kyrkorna i Vistergotland har varit ett dterkom-
mande tema sedan arbetet inom Skara stifts
kyrkoinventering 2004-2005. De medeltida tak-
lagen har varit ett forskningsintresse sedan en
forsta provinventering at Linkdpings stift 2010.

robin.gullbrandsson@vgmuseum.se
Vistergotlands museum
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VASTERGOTLANDS MEDELTIDA KYRKOTAKLAG

Medieval church roof structures in Vastergotland

By Robin Gullbrandsson

Summary

This article discusses the results of a survey
of medieval roof structures in the churches
of Skara diocese in Vastergotland carried out
in 2014-15. The presence of extant medieval
structures has been known since the early 20th
century, yet only in the 2010s did diocese-wide
inventories begin to be made. In Skara diocese
164 churches date, at least in part, from the Mid-
dle Ages. In around sixty of these church attics,
complete or partly complete medieval structures
were observed. The majority are ascribed to the
12th and 13th centuries (twenty or so have been
subject to dendrochronology), whereas only a
small group of 12 belong to the 14th and 15th
centuries.

A feature common to the 12th- and 13th-
century group is the form of the truss, where
a substantial tie-beam forms a base for two
rafters, a type known from various other Eu-
ropean countries at this time. The timbers
are sharp-edged, hewn along the grain using
a technique called spritthuggning, which was
common throughout Scandinavia in the early
Middle Ages. The trusses are located roughly
half a metre apart. The supposed earliest type
is supported by angled strut beams. This type
of truss is found in six churches located around
the Kinnekulle plateau, along with one church
at the Billinge plateau. Kinnekulle was an early
centre of ecclesiastical and secular power in the
Vastergotland region. Surviving roof structures
at the churches of Forshem (dated 1131-57) and
Gotene (dated 1125) feature two struts per truss,
whereas reused tie-beams at Vamb church bear
witness to at least four strut beams. Struts were
often pegged in place. The type is known from
Denmark and Germany, although here they are

usually lap jointed. A very small surviving group
of three structures are in reality purlin roofs,
although at first sight they appear to be truss
roofs with crossed struts. The three all feature
a ridge purlin resting on the masonry gables,
with the rafter tops pegged in place, perhaps a
fusion of an early domestic postbuilding tradi-
tion and a later, introduced roof-truss concept.
Angled-strut roofs and roofs with ridge purlins
both have parallels with extant, or partly extant,
roof structures in Scania, Smaland, S6derman-
land and Ostergdtland.

Twenty-three roofs with crossed trusses form
the largest cohesive group of medieval roof
structures in Skara diocese. Of these, the earli-
est dated roof is from 1135 at Forsby church; the
latest, at Ornunga old church dates from 1247
or later. These structures are characterized by
trusses with between two and six crossed strut
beams, which are usually lap jointed. This type
of truss was probably once quite common in
other counties bordering Lake Vittern. The type
is also known in Denmark, and one specimen is
found in France. These crossed trusses point to
a regional timber-building tradition in the Gota-
land region in the 12th and 13th centuries. Iso-
lated examples of roof trusses with collar beams
are known in the diocese too.

All the types discussed here would have
been visible components of the church interi-
or: tie-beams have often been given a smooth
finish and are sometimes decorated with pro-
files; ridge beams have decorative profiles; and
notches have been cut into tie beams to hang
bells. Nail holes and nails on the underside of
tie-beams bear witness to later ceiling boards.

Keywords: Medieval roof structures, church architecture, Romanesque roofs, Gothic roofs,

medieval churches
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4.1.2 Comments on “Vastergotlands medeltida kyrko-
taklag”

The second article is a presentation and discussion of
the survey in Skara diocese. As my first article this also
has a focus on typology and the spread in time and
space, using distribution maps. The representativeness
of the remaining material is discussed. On this basis
the lattice truss is put forth as a dominating classic
type, in my third article called a standard or norma-
tive one. The question of origins is continued from
the first article, this time with further international
examples from literature. The lattice type is proposed
to have evolved to a regional tradition in the provinces
around Lake Vittern from the mid-12* century. The
use of the terms Romanesque and Gothic concerning
roof structures are questioned since structures of these
types lived on after the Middle Ages. The trusses that
apply struts with tenon and mortise are suggested as
early phenomena, in accordance with the view of Erik
Lundberg. This question gets further investigated in
my third article, revising and deepening the inter-
pretation. Through the discovery of three roofs being
a hybrid between rafter and purlin roofs, I propose
these as traces of domestic systems. A discussion on
the differences between ridge steering beams and ridge
purlins is started, but more profoundly addressed in
my third article. The observations of very refined
tiebeams fortified the statements of earlier researchers
on the lack of ceilings. A knowledge gap is identified
concerning the transition from High Medieval to Late
Medieval roof structures and the change in techniques.

Also here there are some critical detailed remarks:

* The interpretation of the nave roof in Skilvum
church is revised in my third article. (Page 32).

* The decription of the nave roof in Hagebyhoga is
based on Sjomar’s reconstruction which to part is an
interpretation. Visiting Hagebyhoga it was clear that
the present rafters, struts and ridge purlin date from
an alteration later in the High Middle Ages. It is thus
not proved if the original roof structure had a ridge
purlin or not. (Page 36).

* The sawn quarter timbers in Lundby old church
could later be dated to the early 17* century (Gull-
brandsson ed. 2020), but the type of construction is
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representative of Gothic trusses, it could be a copy of
an older structure. (Page 41).
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4.3 Timber roofs from the High Middle Ages
in churches of western Sweden — materials,
techniques and influences (Vernacular Archi-
tecture upcoming)
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TIMBER ROOFS FROM THE HiIGH MIDDLE AGES IN CHURCHES OF
WESTERN SWEDEN — MATERIALS, TECHNIQUES AND INFLUENCES

Robin Gullbrandsson?®

* Department of Conservation, University of Goth-
enburg, Gothenburg, Sweden
® Museum of Vistergdtland, Skara, Sweden

This article deals with church roofs from c. 1100—-1350
in the west Swedish province of Vistergotland. Based on
qualitative field studies of joinery and traces of operational
processes three different systems in building tiebeam roofs
are discussed, beyond existing typologies.

The church roofs of Sweden during the High Middle
Ages were part of a European tradition of tiebeam roofs,
but show a diversity ranging from structures closely re-
lated to continental contemporaries to those with more
domestic characteristics. The large corpus of Vistergotland
illustrates how the techniques of the trussed roof got mixed
with domestic know-how in the first stone churches and
how the European tiebeam truss grew into a normative
and enduring system for church roofs in the region.
Meanwhile the innovations of Gothic carpentry took
time to get adopted due to the Late Medieval crisis and
decline in demand.

Keywords: medieval roof structures; medieval carpen-
try; typology; tool traces

Introduction

The period 1050-1350, in the wake of Christian-
ization, marked radical changes for Scandinavian
societies. Clerical organisation emerged alongside cen-
tralized kingdoms with new social structures, chang-

ing mentalities, agricultural developments as well as
increasing populations. In short, Scandinavia turned
European.! The well preserved medieval churches of
Sweden are sources to this transformation and several
retain substantial parts of their original roof structures.
Some 160 known roof structures predate the mid-13®
century, many in the west Swedish province Vistergot-
land, representing a rare cluster in Europe (Fig. 1).
With its corpus of c. 60 roofs, of which half are intact
and 48 dated, Vistergétland is most appropriate for
studies into High Medieval carpentry.

The presence of High Medieval roofs has been
known since the early days of Swedish antiquarian
research around 1900 with minor studies by Otto
Janse, Andreas Lindblom and Sigurd Curman.’ Their
conclusion that the 12 century roofs were originally
visible parts of the church interior is still relevant.
Curman advocated the view that these roofs were
expressions of a meeting between Scandinavian car-
pentry traditions — especially manifest in Viking Age
boatbuilding — and masonry techniques introduced
from the Continent. A disciple of Curman, architect
Erik Lundberg, instead regarded the Swedish roofs as
firmly placed in a European tradition with roots in
Late Antiquity and Carolingian times.*

The study of historic roof structures has emerged as
avital part of buildings archacology in Europe since the
late 20™ century, often linked to dendrochronology.’ In
the 1990s, architect Peter Sjomar proposed a typology
for medieval Swedish roofs and pointed at the need of
surveys. He introduced a crafts perspective to interpret
the work behind the constructions, which he regarded
as products of local and regional preconditions such

1" Harrison 2004; Nilsson 2004; Myrdal 2004; Brink 2017; Lindkvist 2020.
2 Gullbrandsson 2021.

3 Janse 1902; Lindblom 1910; Curman 1937.

4 Lundberg 1940 & 1971.

5

Epaud 2007; Schofbeck 2014.

Brathen 1982 & 1995; Binding 1991; Fischer-Kohnert 1999; Bontemps 2002; Hoffsummer (ed.) 2002 & 2011;
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FIGURE 1. Map of Vistergtland and western Ostergotland showing the church roofs related in the article. The medi-

eval borders between Norway, Denmark and Sweden are indicated. Map by the author.

as material resources and carpentry traditions.® This
inspired craft research after 2000, with the recon-
struction of a burnt 14% century timber church in
S6dra Rada, Virmland, as an important driving force.”
Architect Kristina Linscott refined Sjomar’s typology
and discussed in her thesis the relation between roof
and church interior, based on detailed studies of five
12 century roofs in Vistergdtland.® Still, few Swedish
church roofs were sufficiently documented before the
start of surveys around 2010, many unrecognized as
medieval constructions.

Objectives and approach

The first large scale surveys of medieval roofs in Swed-
ish dioceses began in 2010 and have since provided
a wealth of empirical material.” This article springs
from the author’s field surveys in the diocese of Ska-
ra, Vistergotland, and neighbouring areas as well as

6 Sjomar 1988, 1992 & 1995 p. 224f.

7 Almevik & Melin 2015 & 2017. https://sodrarada.se/.

documentations on historic techniques.
8 Linscott 2007 & 2017.

qualitative buildings archaeological case studies of
14 churches in the province'®, made in cooperation
with craft researcher and carpenter Mattias Hallgren,
member of the S6dra Rida project. The forensic in-
terpretation of tool traces and the “chaine opératorie”
was an essential part of the investigations, to note
variations in techniques."" This shaped questions prior
to dendrochronological sampling and analysis.

The case studies combined with the research in
the Sodra Rida project and the advancing state of
surveys not only in Sweden, gives reason to new
interpretations with regard to typology, techniques
and transfer of ideas.

The aim of this article is to examine the diverse
applications and features of trussed church roofs in
western Sweden during the High Middle Ages, against
a European backdrop. A closer reading of joinery, tool
traces and operational processes suggests a taxonomy

beyond the typologies hitherto used. A development

The craft network “Traditionsbirarna” has made several

9 Gothenburg, Linképing (parishes in Smaland), Lund, Skara, Stringnis and Visteras. Vixjo started in 2021.
10 Gullbrandsson 2015, 2018 & 2020 (ed.); Gullbrandsson, Hallgren & Hansson 2021.
11 Lemonnier 1986 & 1993; Almevik 2012; Hogseth 2012; Blgha 2013.
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is proposed, from a meeting between domestic and
borrowed techniques to a normative — with time
conservative — system that indicate the presence of
specialized church carpenters. Motifs behind some
technical choices are discussed.

The author wants to enhance Swedish material as
a potential point of reference for international com-
parisons and bridge the partly opposing views on the
material in earlier research. The evidence suggests that
the High Medieval Swedish church roofs clearly belong

in a European context, albeit with domestic features.

The province of Vastergotland

Vistergdtland, between the lakes Vinern and Vit
tern, was together with western Ostergétland, east of
Vittern, key areas of the emerging medieval Swedish
kingdom in the 12" century. The central landscapes,
shaped by the Cambro-Silurian, have a long prehistoric
continuity. Christianity gained a foothold during the
late Viking Age and influential families erected stave
churches. Here, Skara was the first Swedish diocese to
be founded in the early 11" century, but first loosely
organized.'? Access to lime- and sandstone from the
plateau hills of Vister- and Osterggtland facilitated the
building of masonry churches from around 1100, first
in crude stone, but from the 1130s also in sandstone
ashlars. Present research regard these projects as initi-
atives by local aristocracy, kings and bishops, initially
as private churches, later to become parish churches.
Architectural influences have been suggested from
Denmark, Westphalia, the Rhineland and Norman
territories. In the course of the 12 and 13 centuries a
parochial structure took shape, so that the parishioners
themselves soon managed the building of churches,
first in timber and later stone.”® In 1234 the structure
of parish churches in Vistergotland was so dense that
some were abolished by papal command.'* During

the 12 century Cistercian monasteries were founded
and in the 13" century, mendicant convents in the
towns Loddse and Skara. Around the mid-13™ century
the royal and clerical power began to centralize to the
provinces around Lake Milaren. This in combination
with the Agrarian Crisis and Black Death of the 14™
century led to Vistergotland gradually losing its for-
mer political and religious role. As a frontier to the
Danish kingdom it came repeatedly under threat. Few
alterations were made to the churches, Gothic traits are
rare in comparison to the provinces around Milaren.
The Reformation in the 16" century impoverished
the parishes, so that many churches were not altered
until the 18" and 19 centuries.

Beyond the common-tiebeam roof — different
systems

Medieval trussed roofs have commonly been grouped
into “Romanesque” and “Gothic” types regarding the
principles of construction. The former apply similar
shaped independent trusses with tiebeams, on which
the internal bracing takes support, the latter has sec-
ondary trusses with sole and ashlar pieces allowing for
vaults." Frédéric Epaud has for Normandy pointed at
the strong link between roof construction principle
and the characteristics of Romanesque respectively
Gothic stone architecture.' Since Romanesque trusses
were used throughout the Middle Ages and later in
Scandinavia, the use of such stylistic terms has been
questioned.'” If we label roofs as Romanesque or
Gothic, the author means that it should also be in
terms of differing sets of techniques.

The major corpus of medieval roofs in Vistergotland
belong to a widespread European tradition of tiebeam
roofs, characteristic for Romanesque churches.'® Re-
used tiebeams from the 1060s in Norra Mellby church,

12 Nilsson 2004; Sockenkyrkorna 2008; Tollin 2012; Lindkvist 2020.
13 Claesson 1989; Dahlberg 1998; Nilsson 2004; Sockenkyrkorna 2008; Svanberg 2011; Bonnier 2012; Brink 2016.
14 517 churches are listed in an attachment to the Old Law of Vistergdtland. Vistergotland — landskapets kyrkor 2002,

p. 14.

15 Moller 1953; Sjomar 1992 & 1995, p. 207f.; Thelin 2007.

16 Epaud 2007, p. 135f.
17 Madsen 2014, p. 8.

18 Binding 1991; Hoffsummer 2002, p. 264; Epaud 2007, p. 135f; Courtenay & Alcock 2015.
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FIGURE 2. Ornated steering-beam riding on the rafter tops of Herrestad church, Ostergétland. It has a dating post 966

and is reused from an earlier stave church with trussed roof. Photo by the author.

Scania', show that trussed roofs were applied in 11*
century stave churches in southern Scandinavia. This
is also the case with preserved wall plates from the
stave church of Hemse on Gotland (1092—-1145 d)
with trenches for tiebeams.” The reused steering beam
from a probable stave church (post 966 d) on the ridge
in the nave of Herrestad church, Ostergétland, shows
the existence of coupled rafters (Fig. 2).*!

In an article on the roof of the convent church
Jumieges in Normandy and the tradition of Euro-
pean common-tiebeam roofs, Lynn Courtenay and
Nat Alcock sketched a chronological typology for
these roofs in medieval Europe.”? With so much new
material being dated and published, their summary
remains incomplete, but still gives relevant conclusions

19 Melin 2015 & 2017, correspondence.

20 Eckhoff 1914; Almevik, Pirmsten & Sjsholm 2020.
21 Eriksson 2006.

22 Courtenay & Alcock 2015.
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on a distribution centred to the former Carolingian
Empire. The typology takes as a precondition the
internal bracing of the trusses, which comply with
the Swedish typology.

The field studies in the diocese of Skara made it
clear that some roof structures have features that
go beyond existing typologies. Use of joinery, ridge
purlins and traces of the operational process implies
different co-existing carpentry systems in churches
of the region during the 12* century. This material
and the features that constitute the proposed different
systems will in the following be presented. Contexts
and possible reasons behind these solutions will be
addressed in the discussion.
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Trusses assembled without upper face

The two earliest dated roofs in Vistergdtland, with
substantial remains, differ from the typical High
Medieval tiebeam roofs since their trusses rely only
on tenon and mortise without dowel for the internal
bracing, kept in place only by the weight of the raft-
ers and the outer boards. The trusses are assembled
without an upper face and have timber dimensions as
well as other features which set them apart from later
structures. These roofs, from the 1120s, are found
in the churches of Gétene and Visterplana by the
plateau hill Kinnekulle, wherefrom crude lime- and
sandstone was taken for the masonry. The roofs have
tiebeam trusses with two canted struts supporting the
rafters, the type of bracing regarded as the earliest one
in Swedish church roofs.”

The small nave and chancel of Visterplana were
built in one phase and their roofs retain several original
parts (Fig. 3). The oak timbers lack waney edge, but
sapwood in some samples gave a felling date between
1120 and 1128. The chancel has only fragments of
tiebeams, in the nave they all remain in situ and have

23 Gullbrandsson 2021.

FIGURE 3A&B. Visterplana, nave. Isometric reconstruction
of the original trusses (1120s d) and interpretation of rafter
foot. Trenches in the tiebeams indicate the presence of a
small bell or a cover for the font. Drawings by the author.

a narrow section. Some rafters and one strut are re-
used. The rafters are boardshaped (c. 7 cm high and
14.5 broad) with mortise for a strut (Fig. 4). None of
their end joints are preserved, the tiebeam ends now
have an open mortise without dowel. But a rafter on
the eastern gable is still in place, standing on a notch
across the tiecbeam (Fig. 5). A loose tiebeam end from
the chancel has a dowel hole and impressions from
a flat rafter which probably had a lap joint without
halving. The rafters were supported by one canted
strut each, also boardshaped, but higher than broad.
They stood in shallow mortises on the middle of the
tiebeam, where a trench is left from a lost steering-plate
(Fig. 6). The internal bracing of the chancel trusses
is unknown.

The wall plates of nave and chancel in Gotene
preserve waney edge dated to 1125 (Fig. 7). The
rafters are thicker than in Visterplana but still slightly
broader than high. The rafter foot joint has a double
notch across the tiebeam, fixed with a dowel from the
outside (Fig. 8). This type of joint is unknown among
Swedish church roofs, but is a version of the single
notch found in Visterplana, adapted for a thicker
rafter. The ridge joint is bridled. The canted struts are
tenoned into mortises in rafters and tiebeams (Fig. 9);
in the chancel only nailed to the bottom of the rafter.
The first truss of the nave have lap joints for the struts,
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FIGURE 4. Visterplana nave, flat rafter of oak with mortise
for a strut. Photo by the author.

FIGURE s. Visterplana, nave, east gable. Rafter foot with
a notch on the tiebeam. Note the high hook for the wall
plate cog. The bottom of the protruding tiebeam is angled
upwards, a characteristic feature in 12" c. roofs. Photo by
the author.

this clearly being an alteration in the process due to
the presence of a half-made mortise in the tiebeam.
The features of these roofs have a few counterparts
in Sweden from the first decades of the 12 century.
The undated chancel roof of the nearby small lime
stone church in Lindérva has flat rafters with bridled
top and lap joints doweled to opposing sides of the

FIGURE 6. Visterplana nave, tiebeam middle with shallow
mortises for struts. The trench for a steering plate is here

hidden. Photo by the author.

tiebeam.? Just across Lake Vittern, in Ostergétland,
stands Hagebyhdga church.® Its chancel roof (post
1084 d) has flat rafters nailed to a notch on the tiecbeam
(Fig. 10). The two canted struts are also board-shaped
and stand in mortises on the tiecbeam, but have lap
joints with the rafters, which are halved in the ridge
(Fig. 11). The original decorate struts of the somewhat
younger, but altered, nave roof (1119-1120 d) stood
with a foot in a mortise and had tenon in the top (Fig.
12). The rafter feet have lap joints. On the tiecbeams
rode three steering plates. Similar are the nave roof
of Garde on Gotland (1120s d) and the chancel roof
of Torpa in Vistmanland (undated but prior to the
nave roof dated post 1106 d), both with a centered
steering plate.” Unlike Visterplana and Gétene, the
rafter foot with lap joint gives these trusses an upper
face. The same techniques were applied in two younger
roofs close to Kinnekulle, Séne (1195-1206 d) and
Fullgsa (1202-1213 d), with two crossing struts and
bridled ridge joint, built by a group of carpenters that
maintained solutions from the first stone churches
in the area.

Some reused ticbeams in Vistergotland indicate the
presence of further roofs of the same type as Gotene
and Visterplana, all in small limestone churches in
the Cambro-Silurian area. Old tiebeams in Vamb

24 This assembly from opposing sides is stated in the nave roof of Mularp and the chancel roof of Vittlssa, both in
Vistergotland and undated. Maybe a link between the Gétene type and the common trusses assembled with upper

face.

25 The church was erected on a presumed royal domain, built of crude limestone as one of the largest Romanesque
structures in Ostergétland, the chancel predating the nave. see Sjomar 1995; Eriksson 2006.
26 Garde, see Curman 1937; Lundberg 1971; Smith 2004. Torpa, see Skanser 2019.
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F1GURE 7a&B. Gotene church (1125 d), exterior and section
of nave truss. Photo and drawing by the author.

FiGure 8. Gotene, nave. Rafter foot with double notch and
dowel from the outside. Photo by the author.

F1GURE 9. Gotene, nave. Mortises for struts ontop of the
tiebeams. Photo by the author.

27 Bjiresjo, Ravlunda, Vitaby, see Melin 2015, 2017.
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Ficure 1o0. Hagebyhoga, chancel (after 1084 d). The flat
rafters meet the tiebeams with a single notch, nailed from
the outside. Photo by the author.

(undated) and Ostra Gerum (1127-1150 d) have
mortises for four canted struts, the former also a
trench for a doweled steering-plate. In Scania some
reused ticbeams and struts from 12* century indi-
cate the same solution.?” All mentioned roofs lack
carpenters marks.

The flat rafters in Visterplana and the struts with
undoweled tenons suggest that these trusses were not
assembled on the ground as a normal frame. The rare
trusses of Gotene and Visterplana reflect a different
operational process and know-how than the large
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Ficure 11. Hagebyhoga, chancel. The tiebeams are com-
pletely embedded in original masonry. The flat rafters are
supported by boardshaped struts with tenon in the bottom
and nailed lap jont in the top. Photo by the author.

corpus of tiebeam roofs in medieval Sweden. After
mounting wall plates and tiebeams on the masonry,
the rafters and struts had to be put in place simultane-
ously, a process facilitated by the notched rafter foot.

Trusses assembled with upper face

Most High Medieval Swedish church roofs have tie-
beam trusses with straight lap joints nailed or doweled
into an upper face. This is the case in the earliest
dated and preserved church roof of medieval Sweden,
the nave of Herrestad, 1107-1117 (d), a limestone
church in western Ostergétland.?® The low pitched

28 Eriksson 2006.

Ficure 12. Hagebyhoga, nave. Original strut with dec-
orative foot and mouldings made with plane. Photo by
the author.

roof (40°) has sturdy tiebeams with two canted struts
of slender proportions supporting each rafter. Rafters
and struts are fixed with doweled lap joints in trenches
(Fig. 13). Although close in space and time to Hage-
byhoga the carpenters at work here had a different
know-how, indicating that they came from outside
the region. Similar trusses were applied in the church
of Kaga (after 1115 respectively 1119 d) in central
Ostergdtland. Reused tiebeams (1060s d) from a stave
church in Norra Mellby, Scania, indicate trusses with
an upper face.

The oldest dated trusses in Vistergotland with lap
joints into an upper face belong to the 1130s and show
three different types of internal bracing, all churches
are situated in the Cambro-Silurian area. Forsby is a
small apse church of crude limestone. Its trusses, dated
to 1134 (d), have multiple crossing struts with doweled
lap joints, in the nave also a steering plate (Fig. 14).
From the same decade are the churches of Forshem,
Kestad and Skilvum by Kinnekulle, which are the first
examples in the province of high quality masonry of
sandstone ashlars, which marks the introduction of a
truly Romanesque architecture, probably under influ-
ence of the cathedral fabric in Skara. Yet the trusses are
quite different. The nave trusses of Kestad (1131/32
d) have rafters bridled together, once supported by
canted struts with tenon in the top and lap joint in
the bottom. The apse church of Skilvum (1134/35 d)
boasts the most refined Romanesque stone sculpture
in the province, signed “Othelric”.* Reused timbers
in the nave roof show that it had ashlar pieces and

29 Suggested to have been a Westphalian from the cathedral fabric of Lund in Scania, Dahlberg 1998; Svanberg 2011,

p. 20.
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Ficure 13. Herrestad, nave (1107-1117 d). Thin struts
with lap joints. The timbers are perfectly boxed and flattened
with broadaxe. Photo by the author.

concave collar beam. Whereas the rafter foot had a
lap joint, the ashlar pieces stood in shallow mortises
with a foot. Both roofs thus show features from the
system used in Gotene and Visterplana (Fig. 15).
The bracing and the concave collar beam correspond
to trusses from the 1130s in the chancel of Norra
Mellby in Scania.”® Through its reliefs, the church of
Forshem has a connection to the first Romanesque
stone cathedral in Skara, finished around 1150.%! The
nave roof is dated 1135—c. 1140. The trusses with
canted struts resemble Garde with an external notch
on the pitch and rafters thickened at the meeting
with the slender struts (Fig. 16 & 17). However, the

30 Information and sketches by Petter Jansson and

Karl-Magnus Melin.
31 Svanberg 2011, p. 42.

FIGURE 14A. Forsby church (1134 d), exterior. Photo by
the author.

F1GURE 14B. Forsby, chancel. Trusses with crossing struts,
on the upper face finished with plane. Photo by the author.
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trusses of Forshem have only lap joints, all of them
fixed with iron nails. There are traces of temporary
supports for the rafters before the cladding with outer
boards. Angled trenches with dowels in wall plates
and on the upper side of the rafters testify to this, a
circumstantial solution not seen in other roofs, maybe
an indication of its novelty. Although these three
churches represent the new ashlar masonry technique
and were built in a limited space and time, they em-
ployed carpenters working with differing solutions.
The truss with crossing struts is the most common
type in Vistergotland, stated in 43 churches. The sim-
plest version has two crossing struts, the more elaborate
four or six, forming a lattice (Fig. 18). The crossing
struts give a more even partition of the loads onto
the tiebeam and a greater stiffness. Already around
1140, the lattice truss with lap joints seem to have
become a norm in the churches of Vistergotland.
There are variations in the positioning of the struts,
whether they meet the rafters on their upper half or

13x15 cm

6-8x10-20 cm

18x28 cm

F1GURE 15A&B. Skilvum church, exterior and reconstruc-
tion of original nave trusses (1134/35 d). Photo and drawing
by the author.
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more evenly portioned. The pitch varies between 45
and 50 degrees. The lap joints show small differences.
All of this reflects a degree of leeway. The trusses have
the largest variety in features up until the mid-12®
century, such as the use of bridled ridge joint in Goteve
(1136-1143 d) (Fig. 19) and Marka (1155/56 d), the
decorate struts of Gékhem (1140/41 d) or the more
expensive use of nails instead of dowels for fixing the
struts. The younger examples are plainer and rather
standardized. Lattice trusses were in Vistergotland
still preferred by the mid-13" century as shown by
the example of Ornunga post 1247 (d) (Fig. 20).
Late examples from the 15" centuries onwards are
clearly modelled on older ones by local carpenters.*
The lattice truss is represented in the neighbouring
provinces of Nirke, Smaland and Ostergétland as
well as a few examples around Lake Milaren and in
Scania, where most churches were altered during the
Late Middle Ages.* In total the type is documented
in c. 70 churches in present Sweden. This gives the

32 For example Eriksberg sacristy 1435-1445 d.Gullbrandsson, Hallgren & Hansson 2021.
33 Among the few High Medieval roofs in Nirke and adjoining areas east thereof, the solution with struts attached
to the rafter with unfixed tenon is at hand, the other rafter joints bridled or lap jointed. Eriksson & Torgén 2016;

Skanser 2019.
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FiGURe 16. Forshem, nave roof (1135—c. 1140 d), view
from west. Photo by the author.

FIGURE 19. Géteve, chancel (11361143 d). Bridled ridge
joint (gone apart). Note the carpenter marks in shape of
notches which is very rare among Swedish 12* century
roofs. Photo by the author.

Trench for temporary 9-10x13-14 cm

support

6-7x8-10 cm

Cut for vault

15-18x22-24 om Nails from ceiling

FiGure 17. Forshem, nave roof truss, view from west.
Drawing by the author.

(.

FiGgure 18. Jila, nave (11241142 d). Reconstruction
of the lattice trusses. The timbers are of remarkable thin
dimensions and the spacing tight with a cc of 0,4 m. The
struts were all nailed. Drawing by the author.

FiGure 20. Ornunga, nave roof (post 1247 d). Photo by
the author.
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FiGure 21. Gokhem, nave (1140/41 d). The meeting
rafter has been reduced by axe to get it flush with the strut.
Photo by the author.

impression of a truss used in all heartlands of me-
dieval Sweden, but concentrated to Vistergdtland.
Other truss types exist, as the ones with collar beam,
though these are in 12* century Vistergotland only
found in four chancel roofs, whereas it was common
in neighbouring Sméland.**

The High Medieval trusses of Sweden in general
lack carpenters’ marks as well as any trace of template
trusses, while the internal bracing is normally not
positioned in exactly the same positions from frame
to frame. The dimensions of the timbers also vary.
Even though each truss is of the same type they were
all made independently, but probably laid out on a
tracing of the outer triangle. Traces of the processes
survive, such as scribing by the joints and axe-cuts

on the tiebeams upper face by the joints that stem
from the adjustment of the strut lap. The carpenters
put much effort into getting tight joints, flush on the
upper face, sometimes adjusting the meeting surfaces
of the timbers with the axe (Fig. 21). Even if the
trusses could have been raised completely assembled,
it is more likely that the tiebeams got placed first,
providing a good platform for the following erection
of the rafters and the final insertion of struts.

Hybrid roofs — early double-framing

An alternate solution to the single-framed roofs ex-
isted during the 12* and early 13™ century, with
features related to the post-and-purlin roofs traceable
in excavated Iron Age houses, where the wall was not
supposed to support the roof, and timber framed Early
Modern farm buildings in the Nordic countries.”
Thirteen Swedish church roof structures can be clas-
sified as hybrids between single-framed tiebeam roofs
and roofs carried by a ridge purlin, mainly belonging
to the second half of the 12 century and situated in
Scania, Sméland, Sédermanland, Vistergdtland and
Ostergdtland.* This is a double-framing long before
the Gothic “Stuhl” came into use in medieval Sweden
around 1400.% The main structural element is the
ridge purlin whose ends rest on either a king post, a
normal truss or masonry, in some examples with sup-
port in the middle, shaping two bays. The rafters have
tenons inserted into the purlin, in the bottom fixed
to the side of a tiebeam, while the struts have tenon
in one end and lap joint in the other (Fig. 22-24).
The roofs of Eriksberg (nave and chancel 1152—
1153 d), Edésa (nave 1177-1179 d) and Valtorp
(nave 1200-1204 d) give insights into the “chaine
opératoire”.*® After mounting the tiebeams, in Edasa
and Valtorp, a centered steering beam was put ontop,
together with the wall plates and an infill of masonry
securing the beams from racking. The gable crests in
all churches are now of stone, but doweled trenches

34 Suntak (probably 1130s d) and Marka (1155/56 d), Séne (1197-1199 d), Vilske-Kleva (undated). Thelin 2006;

Gullbrandsson 2014 & 2017.

35 Agﬁstsson 1975; Nidsman 1983; Sjomar 1988, p. 154f; Henriksson 1996; Halfar 1999; Rosberg 2009 & 2013;

Kaliff & Mathes 2017; Godal et al 2018.

36 Melin 2015 & 2017; Taawo 2018; Gullbrandsson, Hallgren & Hansson 2021.
37 Bridgettine convent church of Vadstena 1410s (d), Menander & Hallgren 2017.

38 Gullbrandsson & Hallgren 2021.
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Dowelhole
in angle

=2

Adjustments ™~
with axe for wall plate
and rafter foot

FIGURE 22. Isometric reconstruction of the nave roof of Valtorp (1200-1204 d) halfway through the building process. The
tiecbeams mounted, steering-beam laid, king post and two primary trusses erected, ridge purlin mounted, rafters inserted
into the purlin and fixed to the tiebeams in the east half, insertion of struts has just started. Drawings by the author.

FiGure 23. Valtorp, nave. Ridge purlin with rafters put ~ FIGURE 24. Valtorp, nave. Section of truss. Drawing by
into mortises. Photo by Mattias Hallgren. the author.
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FIGURE 25. Valtorp, nave. West end of the steering-beam
with recess for a brace to an original king post. Photo by
the author.

F1GURE 26. Eriksberg, chancel. The author shows how the
remains of a king post brace in the crest took support on

one of the tiecbeams. Photo by Mattias Hallgren.

Ficure 27. Edasa, nave (1177-1179 d). The rafters have
no trench for the struts, which are simply nailed onto along
the impression of a snapped line. Photo by the author.

in tiebeams respectively steering beam indicate braces
for now gone king posts (Fig. 25). In the chancel of
Eriksberg a brace is still in situ (Fig. 26), the present
king post in the nave dates from 1723 (i). In the mid-
dle part of the roofs in Edasa and Valtorp there is a
proper truss with upper face and halved lap joints (in
Valtorp also by the former east gable). These “primary”
trusses and the king posts provided the support for the
ridge purlin, pulled up as the next step. In Edasa and
Valtorp the mortises are not in line with each other,
making the northern and southern rafters meet with
different sides of the tiecbeam without halving. After
inserting the rafters in the purlin, the sides of the tie-
beam end were adjusted by axe to make the rafter foot
fit, then secured with a dowel. The four crossing struts
stand in shallow mortises on the tiecbeams, which are

Ficure 28. Eriksberg chancel. Rafter with trace of snapping
for making the strut mortises. Photo by the author.

102



ARTICLES

placed off centre in correspondence with the rafters,
thus joined from different sides. The position of the
joint with the rafters has been marked by snapping.
To facilitate the fixing of the struts, the rafters have
no trench either, the lap joint of the strut is simply
nailed onto (Fig. 27). In Eriksberg the procedure
was somewhat different. The rafters had already on
the ground been snapped with cord for the strut
mortises (Fig. 28), the struts were finally lap jointed
into the tiebeam.

Gothic carpentry solutions

The advent of Gothic architecture in northern France
during the 12 century led to several carpentry inno-
vations, such as the timber saving use of primary and
secondary trusses, appropriate for spanning vaults, as
well as a more advanced distribution of loads through
double-framing.* These influences reached medieval
Scandinavia very unevenly. Roofs adapted for vaults
were built in enlarged churches on the prosperous
island of Gotland in the first half of the 13% century,
whereas Vistergotland has few examples before the
mid-14" century and in fact not many more in the
Late Middle Ages, contrasting to the situation in the
provinces around Lake Milaren and along the Baltic.
Most commonly, adjustments were made by cutting
some tiebeams.

The oldest preserved roof of Vistergotland without
tiebeam in each truss, is found above the vaulted
chancel of Forshem (1269 d). The new chancel was
influenced by the rebuilt one of the Cistercian mon-
astery church in Varnhem.* The secondary trusses
in Forshem have sole and ashlar pieces and a collar
beam. All joinery is lap jointed with the timbers flush
on the upper face, one truss has drilled shallow holes
indicating its use as a template (Fig. 29 & 30). The
impression is the same in the steep roof (57°) of the
late 13" or early 14™ century chancel of Knitte, the
trusses though having tiebeams and a flat ceiling (Fig.
31). The nave has the old-fashioned lattice trusses but
otherwise the same techniques. Similar to Knitte is
the hall church roof of Minstad (1340 d) where all
the trusses originally had a tiebeam (Fig. 32). This is

39 Epaud 2007.
40 Dahlberg 1998, p. 106.
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F1GURE 29. Forshem, chancel (1269 d). Section of secondary
truss. Drawing by the author.

FiGure 30. Forshem, chancel. Boxed whole timbers of equal

size with flush upper side. Photo by the author.
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Ficure 314&B. Knitte church, exterior and view of chancel
roof structure. Photos by the author.

FiGURE 33. Manstad hall church. Rafter foot with doweled
tenon and mortise. All trusses numbered from the center
with carpenters’ marks. Photo by the author.

FiGuRE 32. Minstad hall church (1340 d). Roof structure
with collar beams and wind braces. Photo by the author.
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¢\ of rafter feet.

FIGURE 34. Ransberg, nave. Section of trusses (c. 1360 d).
Drawing by the author.

the first dated example in Vistergotland of a rafter foot
with doweled tenon and mortise, a solution stronger
than the simple lap joint (Fig. 33). The doweled open
mortise, though, was known in Vistergotland since
it had been applied as ridge joint in the 12* century
and for rafter feet of 13™ century tower roofs, but
strangely not used for the rafter feet of trusses.*’ Un-
like Forshem and Knitte, Ménstad has consequent
carpenters marks numbering the tiecbeams from the
middle truss (X) towards the west (drilled holes) and
east (lines). Numbering is also found in the undat-
ed roof structure of the prolonged nave in Forsby
(notches). A new feature to appear in Ménstad are
windbraces in order to resist wind pressure.

The steep roof (58°) of the hall church of Ransberg
was rebuilt in 1356-1361 (d) after a fire (Fig. 34 &
35). The chancel roof with sole and ashlar pieces and
collar beams was made to fit the brick rib vault that
survived the fire (probably one of the earliest in the
province), but lack inner wall plates and gives the
impression of having been built with tiebeams as part
of the process. This suggests an uneasiness by the car-
penters in handling the presence of the vault, unlike
Forshem almost a century earlier where the carpenters

18th C reinforcement

F1GURE 3 5. Ransberg, chancel. The trusses are built for the
vault but lack inner wall plates. The joints between ashlar
and sole pieces are placed according to the rounded shape
of the vault. Photo by Mattias Hallgren.

Ficure 36. Mélltorp hall church (c. 1379 d). Template truss
marked “I” with dovetail joint for scissorbeam, broadaxed
surfaces. Photo by the author.

knew well how to accommodate it. Curiously, the nave
roof with tiebeam in each truss retains original inner
wall plates. The trusses for chancel and nave are thin
and rank with regard to the steep pitch, the internal
bracing was not sufficient since reinforcements were
made later on. Evidently, the carpenters could not
handle the demands of the new architectural ideals
properly. Meanwhile they had adopted the continental

41 The rafter foot with doweled tenon and mortise was applied in Vallby, Sodermanland already by 1134 (d), Taawo
2018. The Swedish tower roofs show similarities in construction to continental tower roofs as in the cathedral of
Lisieux, Normandy, and Kloster Schwarzach, Rhine Valley. Tower roof construction could have been a special car-

pentry field.
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way of building on templates, which shows itself in
drillholes by the joints of several trusses. Each tem-
plate was never used more than twice, indicating the
production of several trusses simultaneously. Perhaps
this explains the absence of carpenters’ marks (except
for a row of notches in one truss, as in Knitte). The
carpenters retained the old-fashioned straight lap
joints with dowel, even for the rafter feet. In the
neighbouring hall church of Malltorp the carpenters
built a fully up-to-date roof less than 20 years later
(1378/79 d), even if all trusses are identical with a
tiebeam (Fig. 36). It has double wall plates, a template
truss, tenoned and doweled rafter feet, collar and
scissor beams fixed to the rafters with dovetail joints,
all joints marked with Roman numerals.

Overlapping features

In 12* century Vistergdtland three interrelated systems
in building tiebeam roofs on churches co-existed.
Several features are not linked to the choice of system
however and raise questions on decision-making and
overarching traditions. In the following, the timbers,
their dimensions, treatment and spacing as well as the
junction between roof and masonry and the use of
longitudinal timbers will be examined.

A common feature in 12% century roof structures
of medieval Sweden is the often-stated fact that they
were originally part of the church interior, due to for
example ornate features and arrangements for liturgical
bells. How visible the upper parts of the constructions
actually were, was dependent on the spacing of the
trusses, the position of windows, the time of day and
year (Fig. 37). Some churches have small openings
in the western gable crest, whereas many lack this,
thus making the roof structure obscure. Perhaps this
explains the fact that many masonry crests are unplas-
tered, although often with the mortar struck out over
the stones, in some rare examples with ashlar imita-
tion (Kinne-Vedum, Vittlosa) or as in Forshem and
Skilvum having the same unplastered ashlar masonry
as the rest of the interior originally had.

42 Seim et al. 2015.

FiGure 37. Model of a Romanesque church room with
tightly spaced tiebeams (Vistergdtland’s Museum), mod-
elled on Marum. The daylight gives only a diffuse view of
the lattice of crossing struts. Note the small bell above the
side altar. Photo by the author.

Timbers and dimensions

Dendrochronological samplings in medieval roofs of
Vistergotland indicate the use of local timber resourc-
es.” One question is how each roof got its timber, if it
came from one forest or different, of shifting species,
if felled simultaneously or not. This could indicate if
timbers were provided by one landowner or whether
all households of the parish had to provide, the latter
being the norm in the Early Modern period.® In the
case of Ransberg the timbers were felled over five
years, not reflected by different building phases but
rather indicating that all landowners in the parish
were providing timber up until the actual construction
began. Timbers prior to the 14™ century ought to

43 Almevik & Melin 2017. Also stated in the Norwegian 13™ century Frostating Law, Stige 2016, p. 148.

106



ARTICLES

Ficure 38. Forsby, chancel. Tight lap joint on tiebeam.
Photo by Mattias Hallgren.

have been more or less dry when assembled*, since
the carpenters have adjusted to deformations of the
timbers in shaping the very tight joints (Fig. 38) and
sometimes secured to large heart-wood cracks with
dowels. The timbers accordingly had to be provided in
due time before the carpentry work started, when the
size of the church was traced and the needed amount
of timbers and their dimensions could be estimated.
It the nave roofs of Gokhem, Marka and Suntak the
timbers clearly did not fully suffice for the last truss,
where the final timber had to be lengthened with a
scarfed piece, testifying to a certain amount of deliv-
ered and seasoned timbers at hand (Fig. 39). From
the 14™ century onwards the carpenters began to use
green wood, as in Ransberg c. 1360 where mainly
rather young and fast grown spruce could be acquired.

The most common species is pine, sometimes
spruce. Oak was used for exposed parts as wall plates
and ridge pieces, due to finds also for shingles. Trusses
made completely of oak are rare, but found around
Kinnekulle and the area known as Edsveden, famed for
its oak forests according to the ‘Old Law of Vistergot-
land’. The 12 m long wall plates of oak in Gokhem
testifies to the good availability of straight-grown
thick oaks. In some roofs, as in Jila, a mix of pine and
oak indicate different providers of timber. Often the
timbers have grown slowly, but there are also examples
of rapid-grown pines and spruces, mainly from the

44 Sjomar 1988, p. 253.

FiGure 39. The seasoned timbers did not fully suffice for
the last truss in Suntak, thus the rafter had to be scarfed.
Photo by Mattias Hallgren.

14" century onwards, indicating lack of good timber
after the intense church building of previous centuries.

The tiebeams are normally whole timbers given
their purpose of holding the rafters together as well
as to manage the weight of the roof. The latter de-
termined the height of the beam (from ca 20 to well
over 30 cm), which in some churches increase towards
the middle of the span, making it more resistant to
deformation by the loads transferred by the struts. The
internal width of the naves in the first stone churches,
though, is modest with ¢. 5-6 m, Forshem, Gotene
and Hagebyhoga being the exceptions with over 7
m, the larger widths belonging to churches from c.
1200 onwards.

In comparison to the tiebeams, the rafters of the
12™ century are slender, the struts even more so,
with Forshem as the most elaborate example. This
meant that timbers of different size had to be sought
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FIGURE 4o0. Jila, nave. Tightly spaced tiebeams embedded in
the masonry. The timbers are of a high and thin dimension
with the marrow in the middle, here the hewing technique
”spritthuggning” is clearly visible. Photo by the author.

or the timbers cleaved. The carpenters of the 12*
century were experienced in cleaving up to as much
as eight pieces out of a single log, as in Visterplana,
sometimes even sixteen.* Perhaps the advanced knowl-
edge of cleaving among Scandinavian carpenters can be
explained by the tradition of high quality boatbuilding,.
The rafters and struts are to a varying degree taller
than broad. The timbers in Jila (1124-1142 d) are
exceptionally thin and high, almost plankshaped (Fig.
40). Most pine timbers have the heartwood in the
middle and the major part of the timber thus hewn
away, while the oak timbers are cleaved from very
old and straight trees with slow growth. The timbers
of these roofs give an impression of a wish to reduce

LE n ’ 7

Ficure 41. Gokhem, nave. The strut timbers have been
heavily reduced to save out the decorate junctions. Photo
by the author.

loads onto the tiebeam, whose strength was vital.
In Gokhem, the original height of the strut timbers
has been used to shape decorative circles, points and
crosses in a way unknown from any other European
roof of the time, showing the large amount of wood
hewn away to get the final product (Fig. 41).

From c. 1200 the use of whole timbers was pre-
ferred as well as larger, more equal dimensions with
square section, still there was no need to economize.
This can be seen in the 13™ and 14" century roofs
of Ljungsarp, Ekeskog, Forshem (chancel), Knitte,
Manstad and Mélltorp.

45 Such cleaving has been tested in craft experiments, Eriksson & Torgén 2016; Almevik & Melin 2017; Melin 2017.
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F1GURE 42. "Spritthuggning” on tiebeam in Kestad nave,
1130s (d). Photo by the author.

Treatment and spacing

A common feature of High Medieval timbers in Swe-
den is the technique of hewing along the fibres with a
knife-ground axe in several stripes, shifting directions.
This technique, known as “spritthuggning”, is a char-
acteristic for boxed timber in Scandinavia, applied
until the mid-14™ century (Fig. 42).% The product
is sharpedged without waney, but seldom rectilinear.
Many roofs from the first half of the 12 century
show yet further treatments, a diversity which later
disappears in favour of plain “spritthuggning”. In Jila,
the sides of several timbers were at last flattened with
broadaxe (Fig. 43), without regard to the position
in the construction. Probably one of the carpenters
did this with the timbers that still had a ridge on
the middle after the box-hewing, in order to get a
surface flat enough and more rectilinear, which is a
pronounced feature of this roof. Since several beams
were not treated this way, it is clear that the shape was
more important than the choice of axe and technique.

Since the tiebeams were a prominent feature of the
interior, their treatment is of special interest. The final
hewing with a broadaxe across the fibres on the visible
sides of the tiebeam is noted in several roofs from the
12* century, especially before c. 1160 and already in
the oldest fragments from c. 1120 (d) in Kungslena.
In the nave roof of Gokhem, most tiebeams have
this treatment. The struts have been finished with

FIGURE 43. Jila, nave. Tiebeam where the sides have finally
been flattened with broadaxe, but retaining the “spritthugg-
ning” along the edges. Photo by the author.

a plane on the upper face, the other sides retain the
“spratthuggning”, also noted in Forsby. The use of
the plane marks the importance of the upper face as
the front of the truss, in Gokhem reflected in the fact
that all face westwards apart from the first two trusses,
west of the southern portal.

The broadaxe apparently belonged in the tool boxes
of at least some highly skilled carpenters of the 12
century and was also applied during the Viking Age
to flatten boards for ships together with the plane.
The carpenters at work in Herrestad around 1110
hewed only with the broadaxe, an indication that
they were not from the region, whereas the slightly
later trusses in nearby Kaga are “spricthuggna”. The
sole hewing with broadaxe did not become common

46 Sjémar 1988; Berg 1989; Storsletten 2002; Carlsson & Nilsson 2006; Melin 2008; Linscott 2017.

47 Juel 1985, p. 38ft.
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F1GURE 44. Ransberg, nave. Late diagonal "spritthuggning”,
c. 1360 (d). Photo by the author.

until the second half of the 14™ century, in roofs such
as Molltorp. There, the wall plates are “spritthuggna”,
the product of different carpenters than those who
made the trusses, being the youngest dated example
of the technique in Vistergotland. The technique
disappeared before the end of the century, indicating
a rupture in the carpentry traditions of Scandinavia.*®
The late “spritthuggning” from the second half of the
13" and first half of the 14™ century has a different
character in being more diagonal across the fibres and
not in even stripes, as can be seen in Forshem (1269 d)
and Manstad (1340 d) (Fig. 44). In the roof structure
of Ransberg we encounter all the different hewing
techniques, likely the result of different carpenters
with various techniques and axes, which mirrors a
craft in transformation.

48 Sjomar 1995; Storsletten 2002.

FiGURE 45. The bottom of a tiebeam in Vimb, worked
with plane and given decorative mouldings along all edges.
Photo by the author.

Narrow, rather rectilinear tiebeams are found
throughout the 12* century but co-exist with roofs
where their section is square or even trapezoid. The
sides of the tiebeams in Forshem are slightly round-
ed, retaining their “belly” and thus all heartwood,
still finished with the broadaxe, showing a different
ideal than Jila. As a final touch, the most attractive
tiebeams from the first half of the century are worked
with plane, some given decorative mouldings along
one or several of the edges (Fig. 45). In Gokhem this
appears only along the lower edge on the upper face
of two tiebeams positioned by a former window in the
south. In Od (c. 1140 d) it is on the west side of all
tiebeams, while in Visterplana on both sides along the
bottom edge, on the reused tiebeams of Vamb along
every side as well as on a reused beam from the chancel
of Fivlered with traces of enhancing black paint. Such
moulding was applied throughout the original nave
roof of Hagebyhdga. It appears on the ridge capping
of Garde, portals of the early 14™ century timber
churches of Hammar6 and Sodra Rada, Virmland,
and in several medieval stave churches and vernacular
timber buildings in Norway as well as on Viking ship
boards, marking it as a Scandinavian feature.”

A question addressed by Courtenay & Alcock and
Linscott is the tight spacing of trusses in Roman-
esque churches of medieval Sweden. They found no

49 For example Urnes stave church (c. 1131 d). Berg 1989, p. 74f.; Juel 1985, p. 67.; Storsletten 2002, p. 40f, 317f.

110



ARTICLES

correspondence between the number of trusses, their
spacing and the size of the church.”® The number of
trusses over naves varies from 10 to 23 (Hagebyhoga),
commonly 13. The inner length of the nave roofs
with 10 trusses is c. 7 m (Goteve, Visterplana), for
roofs with 18-20 trusses c. 9-11 m (Jila, Kirrdkra,
Ljungsarp), hardly motivating the almost double
amount of trusses. Among the tightest-spaced roofs
with 0.4-0.5 m are Jila, Kirrikra (1210-1211 d) and
Ljungsarp (1205-1207 d). Most High Medieval roof
trusses in Vistergétland are spaced around 0.5-0.65 m,
normally differing a few inches throughout the roof.
The spacing corresponds to the most common ell of
the Nordic countries, 0.52-0.64 cm, as well as the
shorter version of 0.47 cm (1 % feet), the same foot
used in the Rhineland.’" A few early roof structures
have a somewhat larger spacing of 0.7-0.8 m (Vis-
terplana, Skdlvum, chancels of Eriksberg and Forsby).
Some structures before 1140 even have a spacing of
two ells, 0.8—1 m or more, as in Goétene and the nave
of Forshem, in Ostergdtland Hagebyhoga, Herrestad
and Kaga. In Gétene and Kaga the spacing differs
between chancel and nave roof, although built by
the same carpenters. According to the reused steering
beam of Herrestad, the stave church roof had the
same spacing as the present roof. The wall plate of
Hemse stave church shows a spacing of slightly more
than 1 m. Otherwise this larger spacing reappears in
Vistergotland first with the chancel roof of Forshem
and the hall church roof of Manstad.

The intersection of masonry and roof

Wall plates, how they are joined with the tiecbeam
and to which extent these timbers are integrated in
the masonry show various solutions in Vistergotland.
The trusses of the 12* and early 13* century all stand
on single wall plates placed along the exterior of the
wall. Double wall plates appear with the chancel roof
in Forshem.

Most 12 century roofs have wall plates with a
flat or square base and a high cog. The flat ones, in
the shape of an upside-down T (Fig. 46), was mainly

50 Courtenay & Alcock 2015, Linscott 2017.
51 Kulturhistoriskt lexikon for nordisk medeltid, “alen”.

FIGURE 46. Gokhem, nave. Flat wall plate with high cog,
originally put on a flat plastered surface. Note the small
notch for an eaves board. The gable crest was made after
the erection of the trusses. Photo by the author.

used during the first half of the century. The cog has
recesses for the tiebeam, but it differs whether the
tiebeam has a hook to take up thrust or not. On
tiebeams without a hook the sides are reduced to fit
into the trench of the cog. Already the tiebeams from
the 1060s in Norra Mellby, Scania, have hooks for
cogged wallplates. In Visterplana, the same carpenters
applied hooked tiebeams in the nave and ones without
in the chancel, maybe due to the lesser span.

Most wall plates have a small notch for the eaves
boards, nailed to the upwards angled bottoms of the
protruding tiebeams so typical for High Medieval
Swedish church roofs. The higher wall plates, as well
as the eaves boards, were clearly visible elements in
the exterior and could have carved decorations in
relief or inscribed lines. The exterior ornamentation
of the early stone churches was seemingly limited to
the carpentry in a mix of Romanesque and Viking
Age styles, often claimed as inherited from the stave
churches.”

Whereas the high wall plates are integrated in the
masonry, the flat ones are placed on top. The flat
wall plate has the quality of providing a big surface
for friction with the masonry, limiting the need for
embedding.” The top of the masonry is smoothed

52 Lundberg 1940; Karlsson 1976; Sjomar 1995; Ullén 1995, p. 49; Gullbrandsson 2015.

53 Thelin 2006, p. 61.
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F1GURE 47. Hagebyhoga nave (1119-1120 d). View from beneath of the tiebeams with ornate steering-plate. The bottom
of the tiebeams have nails and imprints from a later ceiling, predating the Late Medieval vaults. Photo by the author.

with plaster, as in Gékhem and Visterplana.’* One
has relied on the stone walls as a stiff foundation and
that the trusses carry themselves. In Gokhem, the
plaster was still fresh when the tiebeams were put
in, leaving an imprint. The final work of the masons
and the raising of the roof by the carpenters were
intertwined. This is obvious in the chancel of Forsby
where the tiebeams were embedded in masonry and
the gable crest raised to final height first after erecting
the trusses. Together with the chancel of Kungslena
it is one of few examples of wall plates and tiebeams
completely embedded in masonry in Vistergotland.
On the other side of Vittern it is seen in Hagebyho-
ga and Kaga, where an angled top reaches up to the
rafters and is completely plastered. The same is the
case in Herrestad and Garde, which both lack wall
plates, making the masonry more important. The most

54 Hallgren & Gullbrandsson 2018.
55 Courtenay & Alcock 2015; Smith 2004.
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common solution in the churches of Vistergdtland
was to embed the tiecbeams up to their top towards
the interior and plaster the surface in between. The
embedded tiebeams shaped a steady junction between
walls and roof, but was obviously the matter of choice
for carpenters and masons, maybe related to visual
impression.

Longitudinal timbers

Several High Medieval church attics in Sweden have
preserved, or traces of, longitudinal steering-beams,
also named “spacer-” or “locking-beams”, riding
atop tiebeams, collar beams or ridge, proposed as
a Scandinavian speciality (Fig. 47).% The feature is
documented in 42 churches from Scania in the south
to Lake Milaren in the north, from Halland and
Vistergotland in the west to Gotland in the east.
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They appear as beams or T-shaped plates. The parts
between the trusses often have a decorative arch and
bulb, a shape encountered in many parts of Europe
under different epochs.”® On the tiebeams the timbers
appear single in the centreline, or double, even triple
as in the nave of Hagebyhoga. In Sméland we also
find them on collar beams, in Kumla (1200-1238
d), Ostergétland, even riding the intersection of two
crossing struts. A ridge-positioned steering-beam
cover the rafter joints and resembles a ridge purlin,
but without its function, a matter of some confusion
in earlier research.”” The steering-timbers is a more
prominent feature in Smaland and Ostergdtland than
in Vistergotland.

Steering-beams represent a longitudinal support
system vaguely resembling the double framing that
arrived with Gothic structures. These timbers were in
use already in stave churches with trussed roofs as seen
in Herrestad. The function resembles a reversed wall
plate, securing the trusses in between from racking.’®
In the building process this was surely of use if the
tiebeams functioned as a working platform, the plate
also serving as a path. In Visterplana the plate also had
the function of securing the struts from withdrawing
from the tiecbeam mortises. Supporting the theory of
plates as a method of securing the trusses in between
during the building process are the centred recesses
on collar beams in Ransberg.

56 Lundberg 1971.
57 Lundberg 1971; Smith 2004.
58 Smith 2004, Courtenay & Alcock 2015.

Medieval church roofs of western Sweden in
a European context®’

The blockhewn, sharpedged timbers with smooth
surfaces and often a narrow section is a feature in
common with the earliest dated church roofs of Ger-
many and Northern France. The differences lies mainly
in the hewing techniques. In the continental roofs
the broad-axe was the preferred tool to cut across
the fibres.®” Another difference is that in France and
Germany green wood was used and preferably one log
per timber, while cleaving or sawing seem to become
more common first with a need to economize.®' In
Western Sweden, severe shortages of wood are recorded
first in the Early Modern period.

Several features of early tiecbeam roofs in North-
western Europe were applied in Vistergdtland and
surroundings, others were unknown or rejected. The
flat wall plates with cog and tiebeams with hook are
found in German 12 century roofs, the same wall
plates are known from Northern France and Belgium
from early 11" century and into the 12 century.®*
Completely embedded wall plates and tiebeams appear
in some early church roofs in Northwestern Europe,
some lack wall plates.®® The very protruding tiebeam
end with angled eave is known from 12 century
German roofs. During the 11* century, the dovetail
was already applied in parts of France and Belgium,
but did not become known in Vistergtland until
the 14™ century, the notched lap joint even later.
The rafter foot with doweled tenon and mortise was
adopted for trusses quite late. A unique feature of the
Swedish corpus is the tight spacing of the trusses. A
spacing of the double, 0.8-1.15 m, was the norm in
other parts of Scandinavia as well as on the continent.®

59 Binding 1991; Fischer-Kohnert 1999; Bontemps 2002; Hoffsummer (ed.) 2002; Lohrum 2004; Epaud 2007;
Hoffsummer (ed.) 2011; Schéfbeck 2014; Courtenay & Alcock 2015. Visits to churches in Baden-Whirttemberg,

Sachsen-Anhalt and Normandy.

60 An example of hewing along the fibres is found in Kloster Schwarzach, the Rhine Valley (late 13® century).

61 Epaud 2007, Schéfbeck 2014, p. 286-294.

62 Early ones in Saint-Dénis, Liege and Saint-Germain-des-Prés, Paris. Epaud 2007, p. 146fL.

63 For example Sankt Lubentius (1166/67 d), Limburg-Dietkirchen, and Sankt Agidius, Mittelheim, Binding 1991.

64 Epaud 2007, p. 177f. Own measurements in some churches in Baden-Wiirttemberg, Franken and Altmark. Infor-
mation from Melin on Scania. Storsletten 2002; Madsen 2007.
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F1GURE 48. Sankt Martin, Sindelfingen, nave roof, trusses
with canted struts in straight lap joints (1132 d). Photo
by the author.

Bracing with canted struts, early on also with a
collar beam, fixed with straight lap joints into an
upper face is found among early church roofs in the
German states of Sachsen-Anhalt (Altmark), Hessen
and Baden-Wiirttemberg. The nave roof of Sankt
Martin, Sindelfingen (1132 d) is a good example,
which might have been visible with regard to the
treatment of tiebeams and gable crests (Fig. 48). The
many roofs from late 12% and early 13" century in
Altmark are versions of trusses with canted struts
and often collar beams, built from perfectly boxed
and flattened timbers set flush in the upper face and
placed on flat wall plates on top of the masonry (Fig.
49). There are variations for example in the applica-
tion of unfixed tenon and mortise or lap joints.” As
among the lattice trusses of Vistergdtland there are
small differences in choices concerning joinery and
the intersection of wall and roof in a limited region
and time. The nave roof of Brechen-Niederbrechen
in Hessen (1160 d) is similar to Swedish examples in
the sole use of straight lap joints, canted struts put
into housed trenches, a narrow tiebeam and masonry
rising up to the rafters. In the same state the nave roof

of Martinskirche, Dautphe (1088 d), is the oldest

F1GURE 49. Grof§ Mohringen, chancel (1171 d), Altmark.
Trusses with struts and collar beams, lap jointed. Photo
by the author.

yet-dated roof preserved in Germany.®® With two
crossing struts, rafter feet with lap joint and bridled
ridge joint, it resembles the chancel roof of Géteve.
Reused tiebeams (1179 d) in the nave of Augsburger
Dom also testify to crossing struts and two canted
outer ones, all lap jointed.” A recently discovered
roof structure in the Romanesque church of Lécaude,
Calvados, Normandy, has reused timbers from the
original trusses, dated between 1044 and 1074.% The
tiecbeams have trenches for two crossing struts as in

65 Excursion with Arbeitskreis Dachwerke 2019 to Berge (1221 d), Grof8 Mohringen (1171 d), Grof§ Schwechten (c.
1160 d), Himerten (1191 d), Insel (1162—-1182 d), Schinne (1207 d), Staffelde (1192 d). These roofs have several
somewhat younger counterparts in medieval Denmark. Madsen 2007; Gullbrandsson (ed.) 2020.

66 Lohrum 2014.

67 Jahrbuch der bayrischen Denkmalpflege, Band 64/65 2010/2011, p. 20fF.
68 T would like to express my gratitude to Yves Lescroart and Frédéric Epaud for accompanying me to this recently
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FIGURES s0&51. Reconstruction of original nave roof in
Lécaude, Calvados. Drawing by Frédéric Epaud. Detail of
reused oak rafter with straight trench for lap jointed strut.
Photo by the author.

Dautphe, but also slots for a ceiling. The tiebeams,
replaced rafters and struts are narrow, sharp-edged
and flattened. The rafters have housed trenches for
straight lap joints, scribed as Swedish examples (Fig.
50). Together with the 12* century transept roof of
Saint Christophe in Chabris with its six crossing struts
with dovetail joints®, Dautphe and Lécaude indicate
that the characteristic lattice trusses of Vistergotland
could well have origins in Northwestern Germany or
Northern France.

Few 12 century church roofs structures in Britain
are known. The undated tiebeam roof of the Nor-
man ashlar church of Saint John the Baptist in Adel,
Yorkshire, is from present knowledge unique with its
Scandinavian features.” Its trusses with ashlar pieces
and collar beam resemble many Swedish, Danish and
North German examples and has the same tight spacing
as in medieval Sweden (0.64 m). The loose fragment of
a T-shaped steering-plate boast the same ornate profile
as many Swedish examples, giving testimony to an
originally visible roof. The steering-beam, although

discovered and investigated roof, not yet published.
69 Bontemps 2002; Hoffsummer (ed.) 2011.

without
ornament, is
known from some
stave and stone church-
es in Norway and through
trenches in masonry in Danish
churches, Smith has pointed at some
“locking beams” in Britain and Germany.”!

The solution of struts kept in place by pressure
has a counterpart in Sankt Martin, Neckartailfingen,
Baden-Wiirttemberg (1111 d). There the rafter foot
is a tenon and mortise without dowel and the lap
joints for the struts depend solely on pressure. In
Normandy there are traces of roofs from the late
11" and early 12 century where the struts stood in
shallow mortises on the tiebeams, but had lap joint
with the rafter.”” For the flat rafters with notched
foot the nave roof of Stiftskirche Niederzell (1144/45
d) on Reichenau is an interesting but rare example
from Southwestern Germany. It has quite flat rafters
with a bridled ridge and a foot notched to the wall

70 Chantrell 1887; Smith 2004; Courtenay & Alcock 2015:143. Other tiebeam roofs are Odda’s chapel, Deerhurst (c.
1056 d), spacing 0.67 m, nave roof of Ely cathedral (11051140 d). St. Mary in Kempley, Gloucestershire, is the
oldest intact structure (1128-1132 d), unclear whether it had tiebeams. Courtenay & Alcock 2015, p. 143.

71 Storsletten 2002; Madsen et al 2020; Smith 2004; Godal et al 2018.

72 Epaud 2007:144f. Epaud interprets this joint as younger than the lap joints, prototypes to the gothic ones which are
deeper and doweled. The case is reversed in the Swedish material.
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plate, the coupled rafters assembled and mounted
independent of the tiebeam. Rafters notched to the
wall plate is a feature of Norwegian stave churches
and traditional barns in “grindbygg”.”® The use of king
posts and ridge purlin in combination with rafters
and tiebeams is not known in any church outside of
Scandinavia, though depicted in “La légende de Saint-
Dénis” from the 14™ century.”* The use of purlins in
combination with rafters and tiebeams could not have
been an unknown phenomena in stone churches of
continental Europe. The remains of transept roofs in
Miinster Mittelzell on Reichenau (1235-1237 d) had
multiple purlins combined with rafters and tiebeams.
This gives the impression of solutions borrowed from
timberframed buildings.”

No carpenters’ marks or use of template trusses
have been encountered in any of the roofs from the
first half of 12 century which the author visited in
Southwestern Germany. In Neckartailfingen the struts
even shift position as in Swedish trusses, showing
that they were also made individually. The use of
carpenters marks seems to have become common in
northern France already during the 11* century.”® In
Germany the use of carpenters’ marks seemingly came
into use during the second half of the 12 century as
seen in the corpus of Altmark. Template trusses and
carpenters’ marks reflect changes in the operational
processes that became a rule.””

From diversity to normativity

Which were the motifs behind the use of a certain
system or feature, the adoption, adaption or rejec-
tion of new solutions? “Technological choices” have
increasingly been discussed by archaeologists and
ethnologists. Anthropologist Pierre Lemonnier has
stressed the importance of recognizing the options
open to the crafts persons and which role their so-
ciocultural context played. A favourable “technical
milieu” is a prerequisite for innovation and adoption
of new techniques. A technique can have both “pri-
mary” and “secondary features”, of which the latter
can be both functional and “stylistic”.”® The primary
features could be connected to what Richard Harris
describes as carpentry “languages”, different ways of
solving a problem, shaping a tradition, which also
could mean the rejection of other known solutions.”
Craft researchers Jon Bojer Godal and Harald Bentz
Hogseth have used the term “craft dialects” to define
the differing solutions connected to geographical
areas, their climate, material resources and building
traditions, which accords with Sjomar’s view on the
High Medieval Swedish roofs.® Shifting levels of skill
can be read from craft products and a thorough study
of a large corpus make it possible to identify a norm
or “standard of time” as demonstrated in archaeologist
Maikel H. G. Kuijper’s thesis on bronze working.*'
The observation and interpretation of traces of craft
techniques is a necessary part of these “readings”.

73 Lohrum 2004. The rafter foot is also found in Sankt Michael, Biisingen, Lohrum 2016. Urnes (c. 1131 d) is the
oldest dated example of the type. Storsletten 2002, p. 317, 362.
74 Binding 1978. Ryde chancel is one of few Danish traces of a ridge purlin. Danmarks kirker. The feature can be traced

in two stave churches. Storsletten 2002.

75 Lohrum 2004. In Normandy I noted the use of purlins combined with rafters attached to a wall plate and independ-

ent tiebeams on the small timber framed church of Saint-Martin-de-Mesnil-Oury. Some profane medieval timber
buildings in Norway have rafters resting on purlins, Godal et al 2018, p. 325.

76 Epaud 2007.

77 Fischer-Kohnert 1999, Epaud 2007, Schofbeck 2014. The Gothic roof for the vaulted chancel of Kloster Schwarzach
(1298/99 d) is built on templates, but lack carpenter marks and inner wall plates, thus reminiscent of Ransberg, and

show that there were exceptions from the rules.
78 Lemonnier 1986 & 1993 (ed.).
79 Harris 1989.
80 Godal 2006; Hogseth 2007.
81 Kuijpers 2018.
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Shaping a normative language

The widespread European language of tiebeam trusses
with lap joints into an upper face is at hand in the first
traceable roof of a stave church in Scania of the late
11" century and in the first stone churches of west-
ern Ostergdtland in the 1110s. The oldest preserved
trusses in Vistergotland, though, were not assembled
as normal frames, since the internal supports are only
kept in place by pressure. The flat rafters and their
notched feet show a know-how different from that
of European frame builders. These roof structures,
although few, represent a system in itself, rooted
in highly developed domestic carpentry traditions,
as imitations of what carpenters, patrons or master
builders could have seen in existing stone churches
during journeys. They knew how it should look but
did not have the knowledge of the assembly process,
instead relaying on their own methods, creating in a
sense a “creole language”.®

A repertoire of solutions for a trussed roof on a
church was getting known among Scandinavian car-
penters at least in the decades around 1100, to a large
extent features already at hand in churches of Nor-
mandy and Western Germany (for example Dautphe
and Lécaude). But the combination of features (such
as the junction between wall and roof structure, posi-
tioning of struts and their joinery etc.), sometimes with
domestic traits, might have been an expression of the
carpenters’ leeway. An explanation to the diversity of
the trussed church roofs from the first half of the 12
century in Vistergotland and western Ostergdtland
could be the supposed private initiatives behind many
of the first stone churches, reflecting diverse networks
and ambitions, also differing know-how and openness
among the contracted carpenters.

In Vistergotland, the first trusses assembled as upper
face frames coincide with the introduction of ashlar
masonry during the 1130s, marking the presence of
experienced stonemasons and a fertile “technical mi-
lieu”. During the following three decades hundreds of
stone churches were built. This led to a huge demand
for skilled people and among them several groups of

specialized church carpenters with a broad field of
action ought to have evolved, long before the presence
of guilds. In contrast to the assumed case in Herrestad,
these were mainly regional crafts men, visible in the
Scandinavian hewing techniques and an inclination
for decorum. In short time the framed truss with lap
joints into a flush upper face was adopted. Inside
this overall language the trusses of the 12 century,
especially before its middle, show various dialects or
secondary features, which can help distinguish among
groups of carpenters.

Around 1200, Vistergotland saw a new big wave of
stone church building. By this time the diocese had
strengthened its control over the church buildings
through the more or less accomplished formation of
parishes with tithe. The tightly spaced lattice trusses
had by then become normative, a carpentry language
that was to hold on for more than a century, applied on
small timber churches as well as on high status church-
es built with ashlars by professional stonemasons.
Whereas the early trusses show a delicate carpentry
with slender dimensions and sometimes decorate traits,
the later are heavier, implying standardization and the
application by more local carpenters, enlisted by the
parishioners themselves. It is likely that already during
the 12% century, the most experienced carpenters
could not satisfy demand. Decisions on provision of
timber were simplified if there was a common norm,
especially if all households had to supply timbers. Still
each truss was individually made, reflected in shifting
positions of the struts and somewhat differing dimen-
sions, expressions of a “workmanship of risk” and not
“certainty” which belong to the use of templates.®
To quote Godal on Norwegian barn building, “every

project is a variation on a well-known theme”.

Merging of old and new — shaping of hybrids

Beside the standard, a hybrid system survived for at
least half a century. Inside the church, these roof struc-
tures looked as the norm with tightly spaced lattice
trusses. But they represent a different way of thought,
applying the well-known processes of building a post-

82 Compare Roede 2001 on the introduction of early modern timber framing in Oslo in terms of “creole”.

83 Pye 1968.
84 Godal 2006.
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and-purlin roof to the tiecbeam roof. The Norse church
inauguration sermon “Stavkyrkjepreken”, from c.
1200, describes a stave church with purlins carried
by small posts on tiebeams, which rest on posts, the
church thus divided into bays, whose rafters were
fixed to the purlins. The “long timbers” (wall plates
and purlins) are interpreted as symbols of “ruling
men put to care for and strengthen Christianity, as
abbots over the monks or chieftains over the people”.
But none of the preserved stave churches has such a
structure.® The description of a stave church in the
‘Old Law of Vistergdtland’, written down during the
first half of the 13" century, mentions “posts” stand-
ing and “ridge” lying. But by 1200 most churches in
Vistergotland were either built of stone or timbered,
both ways with trusses. It has been suggested that the
text of “The Law’ only concerns churches built by the
parishioners, who were independent peasants.® Still,
we find the surviving hybrid roofs in stone churches,
of which at least Eriksberg shows signs of a mighty
patron in its high class murals. The later roofs of Edédsa
and Valtorp give a rougher impression with regard
to hewing, finish and joinery and could indicate two
local groups of carpenters applying a building process
they knew well to the new purpose of covering a stone
church. The primary trusses, though, show that the
carpenters knew how to make a proper framed truss,
but regarded their own way as more rational with
ready-made parts mounted one by one. These roofs
represent a meeting between domestic know-how
and the visual aspect of the normative Romanesque
church interior with tiebeam trusses. The distribution
of hybrid roofs in medieval Sweden indicates that this
system was once more common and even existed as
an option for specialized church carpenters since in
three cases the carpenters at work used the hybrid for
the smaller chancel and normal trusses for the nave.*

85 Agflstsson 1975, Storsletten 2002, p. 390.
86 Claesson 1989; Wiktorsson 2022.

The tight tiebeam roof and its motives

The tight spacing of trusses in Swedish High Medieval
roof structures in combination with the assembly of
sufficiently dry timbers begs the question who decid-
ed on the appearance of the roof in the interior and
the motives. The light covering of shingles did not
motivate the tight spacing, nor the use of a certain
ell of measurement. Was it an expression of wealth
and abundance in material? For the nave roof of
Gokhem nearly one hundred pines were needed, in
Jila even more. The oldest preserved roof structures in
Vister- and Ostergotland show the European “stand-
ard” in spacing, whereas the tight spacing appears
in Vistergotland during the 1130s, not so extreme
though in other parts of Sweden. Maybe the greater
spacing showed a more direct influence from continen-
tally experienced master builders. A spacing less than
0.6 m seems to be a feature limited to Vistergotland,
which might be interpreted as the builders using the
shorter ell. The number of trusses and their internal
bracing was a decision which had to be made before
the felling, in an early phase of the church building.
The decision makers must have known that from each
specific log, so many rafters or struts could be split
forth. Was this common knowledge? It is possible that
a master carpenter was engaged from the start. The
primary features (spacing, pitch, bracing, dimensions)
were decided by the leaders of the building project,
whereas the secondary features were open to the car-
penters or negotiated with the customer during the
process. Several traces show how the work of masons
and carpenters were intertwined, the carpenters were
not a group that came “and did their thing” when the
masons had left.

The number of trusses affected the visual impression
of the church interior as well as the visibility of the
roof structure. The tight spacing became a visual ideal
in the 12 century churches of Vistergdtland and
the tiebeams blocked much of the view of the rest of
the roof structure. The tiebeams ought to have had a

87 Drev, Smiland, has a single framed nave roof (1170s d) and a hybrid chancel roof (recently documented by Hall-
gren, Melin & Thelin), the same is the case in Bringetofta, Smiland (undated), and Furingstad, Ostergétland (1160s
d). In Bredestad, Sméland, only the apse roof is a hybrid (undated). This indicate that the carpenters had knowledge
of both systems and choose them when appropriate, in these cases on the smaller roofs.
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meaning beyond the static. The means were at hand
with good timber resources, skilled carpenters and
wealthy landowners willing to demonstrate contacts
and status in a time of profound political change. The
tight procession of trusses was maybe not so much
function as manifestation. As a feature of the interna-
tional Romanesque stone church, the tiebeams could
have been symbols of adherence to European culture.
The openness in the older bay-divided post-and-purlin
roofs of hall buildings and early stave churches was
no longer wanted, still not completely rejected. The
tiebeams created a limit and made the roof structure a
zone in itself, though connected to the interior, a link
to be broken first with the introduction of ceilings,
after which the spacing again increased. The ornate
ridge-steering beam could be meant as an imitation of
the symbolically important ridge purlin of open roofs.

The slow adoption of Gothic carpentry

The strengthening of the church and liturgical re-
forms during the 13" century coincided with the
introduction of new architectural ideals such as the
hall church and the insertion of ceilings and later
vaults, changing the interiors. Sjomar has suggested
that this reflected a will to break with the interiors
connected to the phase of clerical consolidation and
more domestic ideals.® Now the church was no longer
dependant on worldly patrons. This coincides with
the first adoptions of Gothic solutions. With the first
ceilings of boards nailed to the tiecbeams during the
course of the 13" century (traces noted in most roofs)
there was no need for diversified slender dimensions
and nice surfaces, even waney appear. The trusses were
reduced to function.

Whereas the roof carpentry evolved during the 12
and 13™ centuries in Western Europe, the Romanesque
way of truss building remained quite unaffected in
Vistergotland. This was dependent on several facts:
there was no need for more churches by the mid-
13" century and the seats of power had started to
shift towards the provinces around Lake Milaren.
Investment in churches thus declined, limiting the
need for specialized carpenters. The agrarian crisis
and pestilence of the 14" century was rather the

88 Sjomar 1995.

deathblow to the tradition than the reason behind its
stagnation. Most churches retained their Romanesque
appearance until the vaultings and refurbishments of
the late 15" century, which in comparison to other
parts of Sweden were limited. This made the need
for the innovations of Gothic carpentry small. The
use of templates, primary and secondary trusses, the
broadaxe as preferred tool, the double framing, the lap
joints with dove tail or notch as well as the tenoned
and doweled rafter foot were features that needed a
long time to become adopted among the carpenters
in Vistergotland.

Some roofs give the impression of a jump from one
technique to another, others show varying degrees of
adaption. Some solutions seem to have been unknown
whereas others probably were rejected as unnecessary.
In the wake and aftermath of the Black Death, the
roofs of Manstad and Ransberg are good expressions
of this period of transition, Romanesque in overall
language with a varying adaption of Gothic carpentry
features. It is no coincidence that the first roof struc-
ture in Vistergotland apt for a vault was erected on a
chancel inspired by Cistercian architecture. The roof
of Mélltorp hundred years later also had a Cistercian
connection through a nearby monastic grange. Such
contexts must have been triggers for the introduction
and adoption of new solutions.

Conclusion

Twelfth century Vistergétland was a good technical
milieu with rich material and economical resources as
well as advanced knowledge in carpentry when the first
stone churches were built. The earliest tiebeam roofs
are testimonies of highly skilled carpenters working
with established sets of tools and techniques, which
mirrors an independence with regard to continental
models, rather freely imitated than copied, following
a line of assembly of their own. But in short time the
building of European tiebeam trusses, assembled with
an upper face, got adopted and reached a normative
status with the ever increasing rate of church build-
ing during the 12* century. This coincided with a
strengthened clerical organisation and the fixing of
territorial parishes with tithe duty. The homogeneous
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character of these structures imply the formation of
carpenter crews specialized in church building as well
as the existence of a norm for the appearance of the
church interior with the tiebeam trusses as important
visual element, rooted in an international context. The
higher diversity in features of the roofs prior to the
mid-12* century could have an explanation in private
initiatives behind the first generation of stone church-
es, thus giving an image of diversified networks and
ambitions. The use of seasoned timbers which had to
be provided for and the intertwined work of carpenters
and masons implies that important decisions on the
execution of the roof structure had to be made at an
early stage and ought to have involved the patrons
of the project as well as master builder and probably
also master carpenter. Still, the executing carpenters
had some leeway. Hybrids between truss and purlin
roofs show that some groups of carpenters preferred
sticking to old domestic systems rooted in post-and-
purlin constructions, but still they had knowledge of
the techniques of the normative truss. Related hybrid
features in some continental roofs enhance the Swedish
examples as interesting references, which could help
in the search for more remnants of this kind.

The High Medieval church roofs of Vistergétland fit
into an international tradition of Romanesque tiebeam
roofs, but show at the same time their own charac-
teristics through assembly of dry timbers, over-di-
mensioned spacing — which could be regarded as a
manifestation of the commissioner — and normative
lattice bracing as well as hewing technique and use
of steering timbers.

The decline in church projects after the mid-13*
century, followed by periods of crisis led to a deterio-
ration of the technical milieu and a slow adoption of
the new solutions derived from the Gothic carpentry
of the continent. The 12 century must have been
seen as a Golden Age of carpentry, at least by the car-
penters themselves with regard to the huge amount of
prestigious works. That must have created a sense of
pride and fortified a tradition among the carpenters,
which could be a reason behind the conservatism of
decades with decreasing building intensity, where
possibilities to adopt new techniques were few or at
least seldom motivated.
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CHAPTER 5
DiscussioN

The aims of this thesis are: 70 structure and analyse the
medieval church roofs of Vistergotland and Northern
Smiland with regard to typology; to distinguish key
features in the craft of High Medieval church roofs in
Vistergotland (c. 1100—1350); to position the High
Medieval church roofs of Viistergotland in a European
context.

The results I will here condense in a summarizing
discussion on what, where and when on one hand and
how and why on the other. The discussion will start
on how I have structured my empirical material and
specify my conclusions thereof. Thereafter I will discuss
and put forth conclusions on my interpretations of
patterns and variations, key features. This relate to the
hypothesis of a coherent regional tradition in High
Medieval building of roofs on churches. Comparisons
are made with Scandinavian and continental material.
This leads to a proposed narrative on the building of
church roofs in High Medieval Vistergotland and
possible motives behind the patterns. Finally I will
make an excursus into which use this research could
have for conservation practices and suggest themes
for further research.

5.1 Structuring my material

The structuring of survey results has been central to
all articles. What we search for and our pre-knowledge
will influence how we treat material. The object of
study may in return make us revise our assumptions,
especially after repeated visits. What could be grasped
during a half day visit during the surveys was just
scratching the surface of a wealth of information.
Even during the case studies, the roofs kept some of

their secrets, maybe to be revealed in a future cleaning
and restoration.

5.1.1 Terminology

The articles show my progress in the use of termi-
nology. Terminology is difficult enough inside one
language with its diverse dialects, not to speak of
different languages. The terminologies of English,
French, German and Scandinavian research are not
always easily compatible, related to differences in
building traditions and research traditions.! Names
have also changed throughout the historiography.
What things originally were called is difficult to trace,
but some terms appear in Scandinavian High Medieval
Law texts, sermons and Sagas. I have tried to settle for
existing terms that grasp both system and appearance
of a construction, sometimes I have preferred old
terms such as double-framing to grasp all roofs with
both cross and longitudinal framing.

5.1.2 Typology

Typology is directly linked to terminology. Roof struc-
tures can roughly be divided into trussed rafter roofs
or purlin roofs, or a mix of both, into single-framed
or double-framed, into tiebeam roofs and open roofs.”
Trusses can be categorized according to their internal
bracing, or according to the nature of joinery. One
could also choose to focus on the relation between
truss and roofing’ or on spacing, pitch, timber prop-
erties, surface treatment ez cetera. When making an
Excel file over the roofs the variables made several
orders of structuring possible. As pointed out by
Swedish philosopher Bengt Molander, a systematic
typology can in itself be regarded as a proper theory
(Molander 2022:392).

1 Attempts have been made to bridge this tower of Babylon, recently the multilingual dictionary “Glossary of Prehis-
toric and Historic Timber Buildings” (Zimmermann & Volmer eds. 2012). From a German horizon “Vorindustri-
eller Holzbau in Stidwestdeutschland. Terminologie und Systematik” (2012) should be mentioned.

2 A good discussion on terminology from a Southwest German horizon is found in Lohrum 2004.

3 For example concerning Norwegian roofs one distinction is how the outer boards are directed and attached (Godal

etal. 2018).

F1GURE 33. Nave roof of Marka church, Vistergstland, 1155/56 (d). Individually built lattice trusses.
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FIGURE 34. Building of an upper face roof truss on tem-
plate. All timbers are joined on the upward side. Model in
Bauhofstadel, Bad Windsheim.

Earlier researchers have often put stylistic labels
from art history (Romanesque, Gothic, Renaissance,
Baroque) on different types of trusses judging them
by their shape. The use of stylistic names has in Scan-
dinavian research on roof structures been questioned
(Madsen 2013; Linscott 2017). Earlier research has
much focused on sections and shapes. Through my
articles I have stepwise distanced myself from a ty-
pology of sections as well as the use of stylistic labels.
Instead I have increasingly used craft techniques for
assessing the material.

We can state that there are sets of techniques and
features in roof carpentry that are frequent in churches
from the High Medieval period that are referred to
as Romanesque (c. 1100-1250), some go on, some
disappear. Another set of techniques spread with
Gothic architecture in order to solve new demands,
as shown by among others Epaud. These also go
on. Many 16" century (and later) roof structures in
Sweden are Romanesque or Gothic since they apply
all the techniques connected to medieval carpentry.
The increasing empirical material of Europe shows
that reality has blurred border zones with mixtures
of old and new solutions. The first dated Gozhic roof
structure in Normandy (1144 d), that is without tie-
beam and built on template, is placed on the nave of
the contemporary, exquisitely Norman Romanesque
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church of Sainte-Marie-aux-Anglais, not motivated
by any presence of stone vaults (Epaud 2007). We
have seen 12 century church roof trusses in Sweden
borrowing features from purlin roofs and post-and-
plank building. Not only the development of stone
architecture influenced how roof structures were made
on masonry churches. Researchers as Schofbeck have
argued that material resources contributed as much
as architectural demands to the evolution of differ-
ent roof structures. My research has strengthened an
image where the evolutionary path of roof structures
was rather winding than straight and governed by
several factors.

In discussing High Medieval roof structures I have
sought to group them according to their systems of
building, if trusses are assembled as upper-face-frames
or not, if they are individually built or made on tem-
plate, if linked by longitudinal timbers or not. This
distinction grew forth with the case studies. It gave
an entry to the spread and implication of carpentry
novelties in the framework of church building as well
as the endurance of possibly domestic techniques
and features.

It has not been my intent to create a whole new
typology, rather to elaborate the typologies created
for the Swedish material by Sjomar and Linscott as
well as the European typologies by Hoffsummer and
Courtenay & Alcock. Although Hoffsummer in his
very thorough typology over French and Belgian roofs
included the longitudinal section of the structures as
a matter of order (not only for double-framed roofs),
grouping is focused upon the elements of the cross
section. For several High Medieval Swedish roof struc-
tures such an approach does not grasp their complexity,
actually a roof truss with lattice struts could in some
cases have more in common with a roof truss with
canted struts than the other ones with lattice. I have
in my research gone from the two dimensional section
to a view in perspective, noting the importance of
differences in joinery. Tiebeam trusses could as well
— or maybe better — be grouped according to whether
they were assembled with an upper face or not. This
notion underline the diversity of 12 century roof
structures stated by Linscott. An apparent example
is a group of ticbeam roofs where the rafter tops are
inserted into a ridge purlin, thus being both trussed
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rafter roof and a purlin roof. Consequently, I have
chosen to enlarge or deepen the existing typology
with tiebeam trusses assembled without upper face
and a related hybrid of trussed tiebeam and purlin
roof. These categories take no regard of whether the
internal bracing is canted struts or lattice, what matters
is the joinery that gives testimony to another way of
assembly than the normative upper face tiebeam truss
of European kind, which is regarded as a category in
its own. Another way of structuring that I have used
is whether the trusses are individually built or built
on template.

It can be concluded that it is risky to build typolo-
gies on second and third hand information, especially
if this is just a section drawing. The existence of three
different, though interrelated, systems for building
roof structures on churches in 12* century Géta-
land could hardly have been noticed with less than
visiting and scrutinizing what was actually at hand
in the attics. Being there, measuring, seeing, feeling,
meant a growing knowledge through on-site-prac-
tice, learning from the historic constructions. Some
observations of features needed repeated visits to
understand. Some features revealed themselves more
or less by accident due to the light falling in a certain
angle.* Some features became visible through decay
or in the process of restoration such as the imprint
of a tiebeam in fresh plaster on the masonry top in
Gokhem, stating the intertwined nature of the work
by masons and carpenters. The strange dimensions
and joinery of Gotene and Visterplana got clearer
when recognizing the same features in Hagebyhoga
chancel, indicating a different line of assembly and
thought compared to the normal upper face tiebeam
trusses in neighbouring churches. My research has
thus been a hermeneutical and abductive process of
knowledge production.

5.1.3 Conclusions on typology, distribution and dating

* The oldest dated church trusses in Vistergotland are
from the 1120s, these are tiebeam trusses with canted
struts but they are not assembled with an upper face.

F1GURE 35. Impression of a tiecbeam with marrow cracks,
placed in fresh mortar during the building of the nave in
Gokhem around 1140. Photo: Mattias Hallgren.

No later evidence of this technique has hitherto been
found in the province.

* The oldest dated tiebeam trusses assembled with upper
face in Vistergotland are found in churches from the
1130s (in Ostergotland in the 1110s in Herrestad, in
Scania already in late 11* century), these have already
in this decade different internal bracings: canted struts
(Forshem), ashlar struts and collar beam (Skilvum),
lattice struts (Forsby).

* From the 1140s and up until the mid-13"century
tiebeam trusses with lattice struts dominate the material
from Vistergotland. It is documented in 43 of in total
c. 60 cases, thus c. 75% of the preserved or traceable
High Medieval roofs. These 43 cases represent a bit
less than 10% of all medieval churches that once ex-
isted in the province. It is probable that the present
distribution of the lattice truss reflects how common
it was in the Middle Ages. The type was copied as late
as in the 15" and even 18™ centuries. It is at hand in
other parts of medieval Gétaland but to a lesser degree.
* Collar beam trusses are few in Vistergdtland, main-
ly found on chancels, the oldest are dated to the

4 Such a feature were the thinly scribed centrelines on some tiebeams in Gékhem, a feature that we somewhat later

discovered on some tiebeams on revisiting Gétene and Kumlaby. Since this feature has not yet been consciously
searched for in other roofs, it was thus not discussed in the third article.
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1150s (Marka). They are more common in Northern
Smiland, only Kumlaby has been dated there, to
around 1150. Some structures have collar beam trusses
with additional bracings of small struts or queen posts.
The diversity of truss types in Northern Sméland do
not testify to a ruling standard as Vistergétland.

* An anomaly in Vistergotland are the East Norwegian
trusses in Ljungsarp from early 13™ century.

* From the mid-12* century up until c. 1200 a small
amount of churches in Vistergotland have hybrid
roof structures that combine tiebeam trusses and a ridge
purlin. Such have also been documented in Sméland,
Sédermanland, Ostergétland and as fragments in
Scania, most of those yet dated belong to the same
time span as the ones in Vistergotland.

* Trusses adapted for vaults (with primary and secondary
trusses) are in Vistergotland first found during the
second half of the 13% century (Forshem chancel),
but few are known. Most vaults are Late Medieval
and usually some of the old tiebeams were cut to
accomodate them. The province has few church roofs
from the Late Middle Ages, most notably by Lake
Vittern, which are built with tiebeams on template,
with collar beams and in one case scissor beams. In
Northern Smaéland there are a few examples of Late
Medieval roof structures adapted for vaults, among
them one example of double framing with Stuhlwhich
might be early modern.

5.2 Patterns and variations

In the following I will discuss features of High Me-
dieval roof structures from churches in Vistergétland
and their relation to each other, as well as to material
from other regions and countries. The surveys and
case studies provide a foundation for a discssion of
techniques and traditions in time and space, the aim
of my third article. Close reading of roof structures
in cooperation with craft researchers have identified
key features, often not linked to just one system. Key
features in this respect are: selection and scantling of
timber, dimensioning and spacing, manner of surface
treatment, joinerylassembly, the use of longitudinal fram-
ing elements.

TasBLE 4. Typological scheme over High Medieval roof structures in churches of Vistergotland.

Drawings by the author

5.2.1 Tradition and diversity

A hypothesis put forth in my first two articles was that
there are traces of a coherent carpentry tradition in
churches around Lake Vittern. In the third article I
suggest that a tradition in roof carpentry took shape
during the 12* century and continued through the
13™ century, sometimes longer, withstanding many of
the innovations that spread with Gothic architecture.
It is also asked how this tradition took shape.

There are key features in the material from
Vistergotland that indicate an overarching carpen-
try tradition or language, which is also present in
neighbouring Scandinavian regions. But there is a
wide array of variation or dialects inside this tradition,
for example in the use of different assembly systems.
These variations are in Vistergotland most common
up until the mid-12* century and disappear more or
less after c. 1200. All are tiecbeam roofs on more or less
pronounced Romanesque masonry structures in the
central parts of the province. It is notable that the same
team of carpenters could alternate between solutions
in one church project as shown in for example Gétene
and Visterplana. In Northern Sméland the variation
is also notable, but this is not discussed here due to
few dendrochronological dates.

Key features in church roof structures of Vistergotland
c. 1120-1150/1200:

* Multiple techniques in the finish of timbers, most
notably on the tiebeams with additional broadaxe
hewing to attain flat and smooth surfaces, sometimes
also worked with plane and moulded.

* Timbers hewn to a narrow section (diversity of
tiecbeam shapes), rafters and struts are often cleaved,
normally little or no sapwood.

* Flat wall plates with cog.

* Examples of trusses assembled without upper face.
* Different variants of inner bracing (canted struts,
lattice, collar beam).

* Examples of tenon and mortise without dowel, an
early alternative to the lap joint.

5.2.2 Tradition and normativity

Tiebeam trusses braced with a lattice of struts turned
into a normative way of building church roofs in
Vistergotland around the mid-12* century. This type
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was with some variations in techniques known and
applied in most of what in the High Middle Ages
were the heartlands of the Swedish kingdom: Vister-
and Ostergétland, Sméland, Nirke, S6dermanland,
Vistmanland and Uppland. Also in Danish Scania the
truss type existed. The impression of being a standard
of the time is with regard to the corpus strongest in
Vistergdtland, other provinces show larger variation or
low degree of preservation. How ideas were transferred
is hard to tell, probably much dependent on networks
of builders and patrons as well as the resources at hand.
Maybe an increasingly consolidated church played a
part, giving directions from the diocese centre. An ex-
pression for the quite large leeway inside this tradition
are the hybrids with ridge purlin, which have a distri-
bution similar to the normal upper face trusses with
lattice struts. Here a solution from vernacular timber
building in post and plank technique has merged with
the row of tiebeam trusses to a creole construction or
hybrid, obviously a part of the repertoire for at least
some groups of carpenters working in churches. The
hybrids in Vistergotland and other provinces ought
to be further examined to understand variations in
this system and why it was chosen.

Key features in the “standard” church roof structure in
Vistergotland c. 1140—1250:

* Trusses with lattice struts, assembled with straight
doweled lap joints in an upper face, in the early ones
fixed with wrought iron nails.

* In the 13™ century a tendency towards more stand-
ardized dimensions and use of full timbers throughout
the structure.

* Timbers square hewn in spritthuggning technique
without subsequent treatments.

* Trusses spaced with c. one ell.

5.2.3 The High Medieval roofs of Vastergotland in Eu-
ropean comparison

The normative timber roof of 12" and 13% century
churches in Vistergotland was firmly rooted in a
European context where churches and other monu-
mental buildings since long had roofs with tiebeam
trusses assembled as upper face frames. What then
in the High Medieval roofs I have studied is actually
domestic or Scandinavian?

The earliest preserved remains of trusses in
Vistergotland show a blend of European carpentry
and what ought to be domestic techniques. The car-
penters at work in building the churches of Gétene
and Visterplana by Kinnekulle in the 1120s and the
chancel of Hagebyhoga across Vittern more or less
at the same time, applied flat rafters from domestic
timber building tradition to a tiebeam truss, neglect-
ing its assembly as a frame with an upper-face. The
carpenters applied the joint between rafter and wall
plate in vernacular building to a tiebeam crossing the
room. This is my interpretation in the light of features
in Norwegian stave churches’ and vernacular timber
buildings from the High Middle Ages® and Early
Modern Period” as well as observations in churches
on Reichenau in Lake Constance® (which indicate
timber building tradition fusion also in this part of
Europe). The somewhat earlier trusses at Herrestad,
Ostergétland, (1110s d) and Norra Mellby, Scania,
(1060s d) show that proper European tiebeam trusses
assembled with upper face were being built at the same
time in Sweden and even earlier in Denmark. Thus,
in the early stone churches in Gétaland there was a
variation in carpentry tradition, with on one hand
close adherence to continental practice and on the
other hand groups of carpenters that adapted parts
of the continental practice, or rather imitated using
their own traditional knowledge and skills.

Early 12 century roofs in Baden-Wiirttemberg, the
remains of a 11" century roof in Lécaude, Normandy,
and a pair of 11 century roofs in Westphalia have a

5 Many stave church roofs are in effect double-framed with root knees, small purlins and wind braces supporting the

few trusses whose rafter feet just stand in notches on the wall plates, for example Hegge (c. 1216 d), Hore (c. 1179

d) and Urnes (1130s d).

6 For example Raulstadloftet (1230 d), Norsk folkemuseum.
7" For example barns in post-and-plank construction, see Henriksson 1996.

8 Foremost Stiftskirche Niederzell (1144/45 d).

TaBLE 5. Schematic presentation of key features in medieval church roofs of Vistergdtland.

Drawings by the author.
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TaBLE 6. Time scale over techniques and key features of medieval church roofs in Vistergotland combined with quan-
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lot in common with what developed into a standard
solution in Vistergdtland during the 12* century.
They have powerful well-crafted tiebeams (but with
slots for ceiling boards) with thickened mid-part,
slender rafters and struts, even crossing struts, put into
housed lap joints with nail or dowel, often square cut
and hewn very flat, lacking templates or carpenters’
marks. Individual built trusses indicate a high degree
of workmanship of risk, thus a high level of skill. In
putting roofs on the first generation of stone churches
in Vistergotland there were plenty of possible role
models on the continent, in the successors of the
Carolingian empire. Here is a field for further research.

In contrast to the continental examples is the work
invested in surface finish and even decoration on Scan-
dinavian church roofs of the 12% century. This relate
to the lack of ceilings. Several Swedish examples show
upper faces or tiecbeams worked with plane, sometimes
moulded, sculpted steering beams and in the exterior
ornamented wall plates and eaves boards. Norwegian

stave churches and vernacular buildings from the High
Middle Ages are extreme in the sense that all visible
surfaces in the roof structures, including the roof
boards are finished with plane, often also moulded.’

The observations drawn from the large empirical
material of Vistergotland allow for conclusions on
which key features that are in common with Euro-
pean tiebeam roofs and which ones appear domestic
or Scandinavian.

Key features in common:

* Tiebeam trusses built with straight lap joints in a
flat upper face with all timbers flush.

* Protruding and upwards angled tiebeam eaves.

* Single outer wall plates with cog, embedded in
masonry or not.

* Strive for sharpedged timbers with flat surfaces. The
broad axe has been used in several roofs before late 12
century in Sweden together with “spritthuggning”.

9 'This is clearly to be seen in Urnes stave church from the 1130s. The only places retaining “spritthuggning” are
the lower parts of the rafters, hidden by the root knees, and backsides of the strainer beams. In Raulstadloftet all

round timbers have been worked with plane.
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* A few roofs from the 11% and early 12 century in
Germany and Normandy have as the Swedish ones
individually built trusses and lack carpenters marks,
whereas most 12 century roofs in Europe are tem-
plate built and numbered. In my material this appears
first in the 14® century. This gives the Swedish roofs
a relict character.

* No other longitudinal support than the outer boards.

Key features unique for the High Medieval roofs in
Gotaland:

* Tight spacing of trusses (in the rest of Scandinavia
found in the rafter spacing of 13" century Norwegian
lofts and Urnes stave church).

* The use of plane(s) and sometimes mouldings as
well as ornate wall plates and eaves boards. The roof
structure is an integrated part of the interior and can
be seen as an expression of ambitions and aesthetics,
maybe also with symbolic meaning.

* Access to old, straight grown firs and oaks throughout
most of the 12 century, allowing the use of mainly
heartwood as well as multiple cleaving.

* Assembly of sufficiently dry timbers.

* Longitudinal steering beams and plates.

* Scandinavian hewing technique, spritthuggning.

* Hybridization of trussed tiecbeam roofs and post-
carried purlin roofs.

5.2.4 A narrative of church roof building in medieval
Vastergotland

According to the results of surveys and case studies,
as presented in the articles, a narrative will here be
proposed with possible motives. The roof structures
of High Medieval Vistergotland represent no pure
domestic tradition with regard to layout and assembly,
they are part of an established continental tradition of
spanning churches and monumental buildings without
intermediary support structures. Meanwhile they show
Scandinavian hewing techniques and occasionally 7e-
[fined treatments with plane and décors as moulding or
arches, which seem to have been a common Scandi-
navian thing to do related to the visibility of these
roof structures.'’ Vistergotland was a fertile technical

milieu due to wealthy and internationally oriented
gentry, skilled and appreciated carpenters, good access
to sand- and limestone as well as old natural fir and
oak forests. Some hundreds of stone churches were
built throughout the 12 century, especially around
its mid, indicating the existence of carpenter crews
mainly working in churches and resulting in a standard
roof solution. The quality in the treatment of timber
and joinery as well as individually made trusses speak
of a high degree of skill and workmanship of risk. Still,
the tiebeam roof truss assembled with an upper face
was not introduced as a ready concept all over the
line in 12* century church building in Vistergotland.
There was initially experimentation or rather imitation.
A hybrid version between the tiebeam roof and post and
purlin roof was also developed and was an alternative
during at least half a century, a creole between domestic
and borrowed systems. What I regard as imitations
and hybrids with features from wood building tra-
ditions show how a developed domestic carpentry
stepwise adhered to novelties. We can imagine the
commissioned master builder of the 1120s in Gétene
or Visterplana drawing on the ground the outline
of a tiebeam truss for the patron and the employed
carpenters, the latter solving the given task according
to their own knowledge with the timbers that were
selected and felled in the patron’s forest."! The presence
of hybrids in quite high status churches testify that
their use was not a question of ignorance (the primary
trusses prove that these carpenters knew how to build
normal trusses assembled with upper face), rather the
pluralist repertoire among carpenters.

There is a diversity in the stone churches built in
central Vistergétland in the period c. 1120-1140,
expressed in different tiebeam roof versions but also
in the stone architecture. The varieties in dimensions,
surface treatments and intersections with masonry are
largest up until the mid century. It is often hard to
distinguish that similar roofs could have been made
from one and the same team of carpenters. As for the
stone architecture (Dahlberg 1998:191) there was a
variety of options open to the patrons and builders,

10 Compare Raulstadloftet, Norsk Folkemuseum, and Norwegian stave churches.
1T Tn Hore stave church (c. 1179 d) a runic inscription mentions how a local gentry family provided timber for the

building of the church.
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depending on resources, knowledge and networks.
One should keep in mind that Sweden as a kingdom
at this time still was not centralized, and the power
of king and church dependent on local gentry and
power structures. It is thus remarkable how fast and
wide the upper face tiecbeam truss with lattice struts
got adopted and spread in Vistergotland. It ought to
have been part of an interior ideal with a tight row of
well-crafted tiebeams and a semi-open roof structure.
The large corpus indicate that this developed into a
standard from around 1140. If this is connected to a
consolidated and more independent church is yet to
be proved, but seems plausible as the diocese of Skara
got more centralized in the course of the 12 century.
A parish structure was formalized and the power of
local gentry in ecclesiastic matters diminished.'* The
normative lattice trusses appear in exclusive decorated
ashlar churches as well as in rather plain ones built
from crude fieldstone or even timber.

Intriguing is the very tight truss spacing that
emerged towards the mid-12* century, making the
roof structures heavily over-dimensioned and subse-
quently the lattice bracing hardly perceptible from
below. This created an interior experience that differed
from old hall buildings with post-carried purlin struc-
tures." The tightly spaced tiebeam roof must have been
important for both carpenters and clients, a manifes-
tation that demanded almost the double investment of
material and labour, maybe as important as a sculpted
portico or murals. The assembly of seasoned timbers
imply that the size, structure and appearance of the
roof structure was decided at an early stage of the
church building, probably in a negotiation between
client/s, master builder and carpenters.

Towards the end of the century the roof structures
tend to become more standardized with less variation
and less preoccupation with slenderness and nice
surface treatments. Young fulltimbers are increasingly
used. The practice of subsequent tiebeam flattening
with broadaxe disappeared towards the end of the
12* century. Finally this culminates with the intro-

duction of ceilings from the late 13" century and
onwards when the roof structures became reduced
to just function.

With the late 13™ and the 14™ century we see the
first influences from carpentry systems and techniques
that spread with Gothic architecture and interior
vaulting. This did not get directly and widely adapted,
rather the opposite, showing a much slower rate than
the adoption of the tiebeam roof. Much indicate a
weakened technical milieu in Vistergétland towards
the end of the 13" and more so in the crises struck 14*
century. Only in some high-ranking contexts did fully
developed roofs for vaulted interiors with template
built trusses get erected. Building commissions were
in comparison to earlier centuries or other provinces
few, and new solutions got adapted or adopted in slow
pace and not always really understood or properly
applied. A replacement of the Romanesque techniques
and systems with new European solutions had to await
the Late Middle Ages, and even afterwards tiecbeam
trusses of the lattice type were built up until the 18
century, but without the skill of the 12%* century
carpenters. Such things testify to the stagnation of a
carpentry tradition that had its prime days in the 12*
and early 13™ century.

5.3 Research and conservation practice

The research presented in this thesis grew forth from
conservation practices. Surveys, documentations,
assessments and restorations provided the empirical
material and developed in interplay with earlier and
current research the objectives. How can my research
affect practice in return? We do not document some-
thing doomed (as in exploitation archaeology) but
something we want to preserve in a sustainable way,
even something to draw inspiration from in present
and future building and restoration. The question
of how the investigations of medieval church roofs
could apply in practical buildings conservation is not
addressed in the articles, but in different forms in the

12 Compare Nyqvist 2021 and her discussion on how old and new elites in Vistergdtland expressed themselves in
funerary monuments of different character, reflecting the emergence of a social stratus in service of or loyal to a

strenghtened church and king.

13 On interpretations of Iron Age hall buildings see for example Agiistsson 1975; Halls, houses and huts. Buildings

at Ribe Viking Centre 2014.
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diocese projects (Gullbrandsson & Hallgren 2020;
Hallgren & Gullbrandsson 2021). As an excursus I
found it motivated to address this aspect in the light of
my partaking in the restoration of the roof structures
in Gékhem 2017-2021 (Gullbrandsson & Hallgren
2017; Gullbrandsson 2020, 2021).

5.3.1 Creating awareness for something hidden

Reseachers as Almevik, Eriksdotter, Linscott and
Sjomar have underlined that how and what we doc-

ument is of great relevance for future preservation and
restoration. Surveys motivated by the needs of heritage
care are still important and trigger development of
new research questions and methods as they did in the
beginning of the 20® century, providing vital input
into each discipline.

Documentation reflects what we hold valuable,
thus depending on our background and experience.
It makes a large difference if the investigator approach
the object with a knowing, unknowing or dead gaze
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FIGURE 36. A piece of rotten wood or a valuable document?
The sole surviving piece of medieval ceiling from the nave
of Gékhem with two fitting nails.

(Melge 1979). A person with an unknowing gaze
knows there is something to learn, the one with a
dead gaze does not. Getting acquainted with medieval
carpentry meant for me going from an unknowing to
a knowing regard. My cooperation with craft research-
ers and skilled craftspeople put light on values rarely
acknowledged in the conservation of historic timber
structures. What then is valuable? Is it the appearance,
the visitor’s experience in entering a medieval space?
Is it foremost the authentic historic substance, each
timber in itself as an historical document of the con-
struction? Each tool mark from a carpenter on the
surface? The imprint of a dirty and sweaty hand from
unknown times? The piece of plaster with an imprint
of a disappeared timber? Is it the authenticity in the
construction actually working as it originally was
meant to? All represent different values. The medieval
church attics ought to be regarded as archaeological
sites where even small remains can have bearing on
the interpretation and in the end on evaluation and
measures. Such as the sole surviving piece of ceiling
boards with fitting decorate nails found in a birds
nest in Gokhem and the dirt stripes on the tiebeam
bottoms testifying to the vanished ones. Due to lack
of knowledge, many measures (installations, repairs,

insulation) have been taken without properly con-
sidering the church attics and their constructions as
something of historical value, rather just function and
hardly under antiquarian control. How can we reach
a more knowing or at least unknowing gaze among the
actors involved?

Knowing that there is something of value was the
primary goal of the diocese surveys. The dissemination
and implementation of this knowledge was directed
both to laymen and experts, not the least the local
caretakers, and the results must be easily understood.
As a part of the case studies, each roof structure got an
illustrated pro memoria directed to the caretakers of
the parish, the diocese conservator and the Regional
County Administrative Board, highlighting values and
problems related to maintenance and preservation.
Information was communicated through reports, lec-
tures, a radio programme, a short film and a traveling
exhibition.” Often the information on the church
attics recieved keen interest and created a sense of pride
among caretakers and parishioners. But in most cases
the attics remain a heritage that is only accessible to
the few. Ways of making secluded attics accessible to
audience through physical and digital models could
be a field to study further.

5.3.2 Thoughts on restoration

Regarding historic roof structures, proper assessments
have to be made prior to project planning. This has not
always been the case since the values were unknown, or
the understanding of the historic building systems and
techniques was lacking. The surveys and subsequent
restoration projects of the medieval roof structures
in the churches of Gokhem and Ransberg, as well as
preparations for Marka church, have shown the need
for proper knowledge and a holistic view of the build-
ings (Gullbrandsson & Hallgren 2017; Gullbrandsson
2022). The interplay between detail and entity and
knowledge of several related roofs have been important
for the decisions made. The mentioned projects have
emphasized the use of cross-disciplinary investigations
prior to any restoration plan or calculation, which

14 heeps://vastergotlandsmuseum.se/utstallningar/dolda-rum-kyrkvindarnas-hemlighet/; hteps://sverigesradio.se/
avsnitt/1257778; https://www.youtube.com/watch?v=iRLZ5pHns_o
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FiGURE 37. The traveling exhibition “Hidden rooms” (Vistergstland’s museum) on tour in Asle church, Vistergstland,

in 2016.

led to a higher degree of preservation of historical
substance and a more realistic calculation of costs.

The starting point in Gékhem, Marka and Rans-
berg churches was an archaeological cleaning or rather
excavation (Melin & Ranta 2020; Gullbrandsson &
Hallgren 2020). The aim was to uncover all wooden
constructions hidden by debris and birds nests to get
a detailed grip of condition of the constructions as
well as collecting finds and observations of value for
understanding the building’s chronology, maintenance
and uses (sometimes these could be put in relation
to historical sources). A more complete assessment
of damage and problems could be made, shaping the
foundations for planning the restoration. Restoration
timber with the right qualities could be sought and
felled in due time before restoration.

The restoration in Gékhem church was not just
an execution of plan, but also a process of knowledge
production in co-operation between buildings con-

servator and carpenters. The executing craftspeople
have been acknowledged as fellow documentors, which
has several gains since they are on site the whole time
and close to the object. Many features only get visible
in the process of restoration. In Gokhem each truss
and its relation to masonry could be documented,
enhancing the understanding of production, quali-
ties, skills and the relation between the work of the
original masons and carpenters. But such a cooper-
ation demands craftspeople trained in reading and
documenting historic traces. The approach in Gok-
hem can be compared with the concept processual
restoration used at the Norwegian open-air museum
Maihaugen (Renmzlmo 2004; Gammersvik 2007).
The quality of a restoration depends on one hand on
the demands from the parish as commissioners, the
Regional County Administrative Board as permit
giver, and the diocese conservator handling funding.
On the other hand the outcome is dependent on the
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Ficure 38. Uncovering the eastern-
most nave trusses of Gokhem from a
huge birdsnest in 2017. In the bottom
it even contained human bones from
the churchyard.

FiGURE 39. Same trusses after the
archaeological cleaning, making a

Ficure 40. Cleaning in medieval church
attics often reveal several finds from the
history of uses and maintenance, here
the author is examining old oak shingles
found in the nave of Marka 2017. Photo:
Mattias Hallgren.
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level of skill and interest among the workmen, the
buildings conservator and project manager.

There is no standard recipe for restoring a historic
church roof, but there are guidelines for maintenance
(Sandin 2015; Gullbrandsson & Hallgren 2020)
and the international ICOMOS’ Mexico charter
(1999) that states rules for treating historic timber
structures.”” Some structures are both well preserved
and impressive, sometimes quite accessible. Others
can be hard to reach for a visitor in a safe way, they
can be heavily reshaped through the centuries, but
still preserve important parts of the original structure
which provide clues to the interpretation of similar
structures in other churches, or maybe be the only
surviving feature. Assessments must be individual
with regard to condition and values.

Gokhem nave roof (1140/41 d) is a preserved
entity with ambience and high authenticity while
another roof may reflect several successive changes,
but retains high document values. This necessitates
different approaches. In Gokhem the goal was to
maintain appearance and authenticity. In a roof as
the one in Jila church (1124-1142 d) (Fig. 42), it
would be a question of attaining functionality with
maximum preservation of historic substance. One
could distinguish between respecting original func-
tion, assuring that the structure works according
to the original system, “by itself”, or an approach
permitting modern reversible additions in order to
preserve maximum of original building substance.
Often we will find ourselves somewhere in between,
a matter of degrees.

In Gékhem it was actually a mix. Static evaluation
of the nave roof helped us find a level of restored
function that was “good enough”, much facilitated by
the tight spacing, where only every second truss had
to be fully functional, minimizing the intervention
(Thelin 2019). When modern solutions were used
(wooden fillings of hollow tiebeams'®, reversible iron
draw bars, hidden irons securing the ridge joints), it
was in order to save maximum historical substance.
Even historically inspired solutions from the Early
Modern period were used, such as the 18" century

doubling and iron bracing of sole pieces (copied from
Ransberg) used in the younger western part of the
nave roof.

The by fungi most damaged tiebeams got scarfed
halfways in traditional technique in order to preserve
the authentic appearance of the structure and its
function. Aiming at maintaining the same qualities of
timber and hewing techniques this was also a way of
learning more about the original techniques, raising
awareness and giving experience in evaluating other
roofs with the same features. This also applied to the
replacement of the southern wall plate, cut on site by
the church and thus providing audiovisual qualities
for visitors.

Tiebeams cut for the vaults in the late 15 century
got secured from diverging through discrete modern
iron ties, an honest addition, which was also used in
securing the Late Medieval roof of the northern chapel.
This was highly altered and hard to get at, thus the
works focused on attaining functionality and keeping
original material, but not appearance. New additions
were allowed to look new (sawn timbers and easily
removable screws), but these are reversible.

5.5.3 Challenges in church conservation

Working with heritage care and churches it is my im-
pression that more ought to be done on an early stage
and involve the right competences. Often the buildings
conservator is first consulted in the permit process. In
the worst case the buildings conservator is contacted
only when the measures are about to be taken, having
few possibilities of changing the direction. And does
the conservator have the right experiences or at least
willingness to learn for the actual case?

Since the 2000s each church has a maintenance
plan. But these ought to be made more holistic and
incorporate assessments made by experts in relevant
fields, of which roof carpentry is one of the most
commonly neglected. “Hidden” constructions in the
church milieus are often treated randomly or over-
looked, missing severe damages that could result in
collapse, loss of historical values and unforeseen costs.
Either too little is made or too much. A more holistic

15 Compare the restoration of the tithe barn in Ingatorp, see Almevik & Melin 2016.
16 A method pioneered by Richard Harris. I saw this applied recently in Sankt Gangolf, Bamberg.
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Ficure 41. “Chirurgical” repairs as well as traditional scarfings on damaged tiebeams in Gokhem 2019. The ambition
was to retain maximum of original substance and appearance.

assessment of values and condition in cross-discipli-
nary cooperation could prevent this and lead to more
informed measures, which depending on object and
scale could have a processual character. It is the County
Administrative Board and the Diocese that in theory
have the possibilities of regular controls, but in practice
this is seldom the case due to lack of resources.

A challenge is the survival and passing on of the
practical as well as theoretical craft knowledge gained
through projects as S6dra Rada and restorations. But
also proper materials and qualities have to be ensured.
The medieval roof structures are built with timbers
that today are hard to find and unwanted by the in-
dustry. In order to restore structures from especially
the High Middle Ages we need firs and oaks of large
diameter, slow grown, straight and long. The Church
of Sweden itself could play an important role as one
of the largest forest owners in Sweden.
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5.4 Conclusion and suggestions for further
research

The revised typology, the search for patterns in craft
and a possible standard of the time (and place) as well
as contextual interpretations put forth in the third
article have taken inspiration from a set of different
but interconnected approaches focusing on building
systems, craft techniques, skills and traditions. As
I see it the activity to build was guided by a set of
rules, a normative language or dialect corresponding
to the concept of tradition. Inside this the level of
skill allowed for freedom, leeway or improvisation, in
interplay with material qualities and society. Identifi-
cation of technological choices, their circumstances
and alternatives is central to understand the characters
and variations inside the High Medieval church roofs
of Vistergdtland.
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My research has shown the knowledge that can be
gained from medieval church attics. They provide an
entry into the history of a building and its techniques
otherwise only possible through knocking down plas-
ter or making excavations. The roofs are sources to
understand crafts, ideals, landscape and resources in
the Middle Ages. Such understanding can foster a
more conscious conservation practice.

The surveys and case studies have had an inner
dynamic due to their abductive and hermeneutical
character. Cooperating with craft researchers and
dendrochronologists, being on site scrutinizing the
constructions, revisiting them and interacting with
them has been a process of learning for more than ten
years. It has deepened my sense for the complexity of
the sites and their structures, what they can tell and
that even a small detail as a single joint or strike of cord
could be of vital interest, sometimes altering earlier

| o

F1GURE 42. The nave roof of Jila church, Vistergdtland, (1124-1142 d) with lattice trusses, remodeled in 1787 with
new inner bracing but reusing many of the old struts. The testimonies of the original substance is more valuable than
the present appearance.

assumptions. The first-hand observation is crucial as
well as having seen lot of structures with your own
eyes and documented them, even for a short time, is
central for a qualitative approach to this timber her-
itage. I guess that these years have made me a better
buildings conservator and maybe turned me into a
buildings archaeologist for real, letting me join my
present profession with my beginnings in archaeology.
It has been a long journey, but still much is left to
discover or uncover. More in-depth-field studies and
European exchange could shed new light on crucial
questions as the introduction of the common tiebeam
roof in Swedish churches in the late 11™ and early 12
centuries as well as the adoption versus rejection of
new techniques during the 13™* and 14" centuries.
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CHAPTER 6
SAMMANFATTNING

Sedan dren kring 2010 har det skett en kraftig kun-
skapsuppbyggnad kring Sveriges ildsta stiende bygg-
nadsarv i trd, medeltidskyrkornas taklag. Mycket har
handlat om vad som finns bevarat, var och fran vilken
tid. Dessa fragor har statt i fokus for ett flertal stifts-
visa inventeringsprojekt som férdubblat sivil antalet
kinda konstruktioner som antalet dendrokronologiska
dateringar. Inventeringarna och deras samspel med
hantverksforskning och rekonstruktionen av Sédra
Réida gamla kyrka har gett nya perspektiv pa det
kyrkliga kulturarvet.

Som ansvarig for inventeringsprojekten i sodra
Linkopings stift, Skara stift och Goteborgs stift 2010
2021 kunde jag personligen dokumentera langt 6ver
hundra taklag. I nira samverkan med timmermin,
hantverksforskare och dendrokronologer genomfordes
ocksa fordjupade fallstudier i enskilda kyrkor. Min
medverkan i restaureringen av 1140-talstaket i Gok-
hems kyrka gav ytterligare niring. Inom ramen for
ett licentiatprojeke i kulturvard kunde jag fran 2019
bearbeta materialet frin dessa projekt vidare. Denna
licentiatuppsats bestar av tre vetenskapligt granskade
artiklar som speglar hur min forskning om medeltida
kyrkortaklag gatc framat. Angreppssittet r bygg-
nadsarkeologens och -antikvariens. En 6vergripande
ambition 4r att lyfta fram taklagen som killmaterial
och visa pd nyttan av tvirvetenskapliga samarbeten
bade for forskning och kulturmiljovard.

Malsittningarna for uppsatsen ir att strukturera,
analysera och tolka det empiriska materialet fran
inventeringarna av medeltida kyrkotaklag i Vistergot-
land och Norra Smaland. Baserat pa undersokning
av system och tekniker i taklagen diskuteras typologi
och tradition. I den avslutande artikeln snivar jag in
pa materialet frin dldre medeltid (ca 1100-1350)
i Vistergotland. Det omfingsrika materialet med
ett sextiotal pavisbara konstruktioner, varav 48 ir
daterade, tilliter en diskussion om monster och var-
iationer i hur taklagen byggts. Detta leder vidare till
hypoteser om varfor det ser ut som det gor. Utbyte
med forskare fran andra linder inklusive exkursioner

och litteraturstudium har majliggjort en jimforelse
mellan mina studerade taklag och de som finns beva-
rade fran 1000-, 1100- och 1200-tal i Nordvist- och
Centraleuropa.

Den reviderade typologin och kartliggningen av
monster i bygget av kyrkeak har inspirerats av olika
lasningar fokuserade pa att forstd byggnadssystem,
hantverkstekniker och -traditioner. Som jag ser det
styrdes byggande av regler eller normer, byggnadstra-
dition, man kan jimféra med sprak eller dialekeer.
Inom dessa ramar fanns varierande grad av frihet och
utrymme f6r improvisation i samspel med materialets
och samhillets forutsittningar. Att fundera 6ver vilka
val som var 6ppna for byggarna och varfor dr en del i
tolkningen av ménster och variation i taklagen.

De huvudsakliga slutsatserna av min forskning
ir som foljer. Kyrkotaklagen frin ildre medeltid i
Vistergdtland och Norra Smaland hor hemma i en
allmineuropeisk tradition av konstruktioner med
likartat utformade takstolar med bindbjilke. Exempel
fran Normandie och Vistra Tyskland fran 1000- och
1100-tal visar hur dessa redan da byggdes med knut-
ning av timren gjord fran en sida (den sida som lag
uppat nir takstolen knutades samman) pa vilken lades
extra omsorg att fi alla delar att liva. Vi kiinner igen
de raka husade bladknutarna och frinvaron av tim-
mermansmirkning. Detta byggnadssitt kan beliggas
i Skane redan pa 1060-talet och i Ostergotland pa
1110-talet. De ildsta bevarade taklagen i Vistergot-
land, fran 1120-talet, ir motsvarande i form, men har
inte byggts med en knutsida, de tillimpar inte heller
bladknuten, istillet tapp och tapphal utan dymling
liksom en takfotsknut i form av ett tvirgiende hak
pa bindbjilken. Processen har hir sett annorlunda
ut och jag foreslar att det ror sig om imitationer av
bindbjilkstakstolar, byggda av lokala timmermin
med |8sningar frin dldre inhemsk byggnadstradition.
Takstolarna fran 1130-talet och framat dr dock som
regel byggda med bladknutarna samlade pi en sida.

I den hégkonjunktur av kyrkobyggande som rad-
de fram till och med mitten av 1100-talet finns en

F1GURE 43. The author in the nave roof of Ljungsarp (c. 1207 d). Note the ridge-steering-beam. 143

Photo: Mattias Hallgren.
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pataglig variation i dimensionering, férstrivning och
ytbearbetning. Ofta har den skandinaviska spritthugg-
ningen kompletterats med slitbilning och dven i fen
del fall bearbetning med skave, dven dekorer skapade
med profilhyvel férekommer pa bindbjilkar. Hogben
och stodben har slanka dimensioner, ofta framkluvna
ur stora rakvixta gamla furor och ekar. Mot seklets
mitt kom en takstolstyp med tva till sex korsande
stodben att bli dominerande, den kom att besti som
en slags norm 4nda fram till mitten av 1200-talet, men
kom att kopieras 4ven i senmedeltid och tidigmodern
tid. Variationen i taklagens byggande ebbade ut efter
1100-talets mitt och en forenkling intridde avseende
dimensionering och ytbearbetning. Jag foreslr att det
kan hinga samman med att de i det tidiga kyrkobyg-
gandet si betydelsefulla lokala makteliterna gradvis
ersattes av en stirkt kyrka och sockengemenskaper.

Som tidigare forskning framhivt var taklagen en
del av kyrkorummet, men den tita uppstillningen av
takstolarna gjorde taklaget snarast halvoppet. Den tita
foljden av takstolar med bindbjilkar var ett karakeirss-
kapande element i kyrkorummen som sirskilde dessa
frin andra byggnader. Ofta tycks sammanknutningen
av takstolarna ha skett med timmer som hunnit torka
nagot. Ibland har timret knappt ricke for sista taksto-
len. Detta innebir att beslut om taklagets utformning
méste ha fattats redan i borjan av kyrkobygget for att
hinna fa fram ritt mingd timmer av ritt kvaliteter.
Introduktionen av innertak fran och med 1200-talet
reducerade takstolarna till funktion.

Vistergotland lyfts fram som en gynnsam miljo
for anammande av nyheter i byggnadsteknik under
1100-talet. Miangden uppdrag i kyrkor tyder pa att
det fanns flera grupper av skickliga timmermin som
var specaliserade pé taklag for kyrkor. Av bevarade
taklag att doma s hade en del av dem kunskap om
olika konstruktionslésningar som kunde anvindas.
Ett exempel pa detta dr de taklag som kombinerar
bindbjilkstakstolar med en nockds som vilat pa stolpar
i gavlarna och vittnar om samspel med l6sningar tagna
frin inhemska byggnadstraditioner.

Under loppet av 1200-talet kom virldslig och
kyrklig makt i kungariket Sverige allt mer att forsk-
jutas mot Milardalen. 1300-talets klimatforindring
och pestepidemi bidrog ytterligare till att det kyrkliga
byggandet i Vistergotland avstannade. Den mycket
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ringa nybyggnationen och de fére senmedeltiden
mycket fa valvslagningarna medférde en stagnation i
timmerhantverket, nyheter anammades nu lingsamt
och selektivt. Landskapet uppvisar fa fullt utvecklade
taklag enligt de regler som kom med det kontinentala
gotiska byggandet, det vill siga bygge pa mall med
firskt timmer och bredbila, nya knuttyper, saxsparrar,
timmermansmirkning och introduktion av knibock
for att mojliggora uppskjutande valv. Linge héll tim-
merminnen fast vid bindbjilkar och raka bladknutar.

1100- och 1200-talets takstolar i G6taland har my-
cket gemensamt med sina europeiska motsvarigheter
fran 1000- och 1100-tal (iven om f3 4r bevarade). De
sarskiljande dragen ir bearbetningsteknikerna med
spratthuggning och det i borjan rikliga bruket av skave
samt dekorativa element, vilket dven patriffas i mate-
rial fran tiden i andra delar av Skandinavien, frimst
Norge. Sirskiljande 4r dven den tita positioneringen
av takstolarna med cirka en alns avstind, vilket dr mest
utpriglat i Vistergotland. Detta innebar dubbel mate-
rialatging och arbetsinsats och speglar en kontext dir
varken materiella eller ekonomiska resurser var nigot
problem. Till skillnad frin i exempelvis Frankrike och
Tyskland tycks man dirtill inte har byggt samman
takstolarna av firskt timmer.

Jag har i min forskning forsoke visa pa den kunskap
som kan avlockas medeltida kyrkotaklag. Inventer-
ingsprojekten har varit en lirandeprocess som gradvis
okat forstaelsen for det som dokumenteras. Att ldra av
konstruktionerna med 6ppna sinnen, dterbesoka och
omvirdera har varit centralt for hur min forskning
bedrivits liksom dirmed den egna observationen och
interaktionen med det fysiska materialet. Kyrkvindar-
na dr ett titthal in i historien. De erbjuder méjligheter
att ldsa av och tolka férsvunna hantverkstraditioner
och arkitektoniska ideal likvil som kyrkobyggnadernas
brukande och underhill. Analyser av taklagens tri kan
ocksa ge ingingar till atc forstd tillging dill timmer
och dirigenom #ven hur landskapet kan ha sett ut.
Att vara medveten om och genom tvirvetenskapligt
samarbete kunna dra nytta av olika ldsarter kan ha
en positiv effekt inte bara pé forskning utan dven pa
den praktiska kulturmiljévarden.



REFERENCES

Unprinted sources

Archives

University of Gothenburg, Department of Conser-
vation, Sjomar’s collection.

Electronic sources

Chief Executive

https://web.archive.org/web/20110329003842/http://
www.chiefexecutive.net/ ME2/ (interview with
Tim Brown, accessed on November 19th 2019).

Craft Laboratory

https://craftlab.gu.se/om-oss-/pa-vetenskaplig-grund/
hantverksvetenskap (accessed on May 8th 2020).

National Board of Antiquities

hteps://bebyggelseregistret.raa.se

Sveriges radio, Vetenskapsradion Historia

https://sverigesradio.se/avsnitt/1257778

Sodra Rida kyrkplats

hetps://sodrarada.se/

University of Bamberg

https://www.uni-bamberg.de/iadk/denkmalwissen-
schaften/gefuegekunde-methode/

University of Gothenburg

heeps://www.gu.se/forskning/sodra-rada-gamla-kyr-
ka-0

The Viking Ship Museum

https://www.vikingeskibsmuseet.dk/fagligt

Vistergdtland’s Museum

https://vastergotlandsmuseum.se/utstallningar/dol-
da-rum-kyrkvindarnas-hemlighet/

hetps:/[www.youtube.com/watch?v=iRLZ5pHns_o

Zimmerer-Innung Miinchen

https://www.zimmerer-muenchen.com/nachrichten/
die-daecher-muenchens-ausstellung-im-stadtmu-
seum.html (accessed on October 21st 2022).

Seminars
Seminar, Livady Oy, Helsinki 28-29th February 2019.

Literature

Adam av Bremen. 1984. Historien om Hamburgstiftet
och dess biskopar. Stockholm: Proprius forlag.
Agtstsson, Hordur. 1975. “Kyrkjehus i ei norren
homelie.” By og bygd XXV. Oslo, 1975. 1-38.
Almevik, Gunnar & Sjomar, Peter. 1999. Teknikbis-
toria_for byggare. Program for forskning och hant-
verksmissigt utvecklingsarbete. Gothenburg: Uni-

versity of Gothenburg.

Almevik, Gunnar. 2012. Byggnaden som kunskapskiilla,
Diss. Gothenburg: University of Gothenburg,.

Almevik, Gunnar & Melin, Karl-Magnus. 2015.
“Traditional Craft Skills as a Source of Historical
Knowledge.” Mirator 16:1/2015. 72-102.

Almevik, Gunnar. 2017. “Det forensiska perspek-
tivet. Hantverkarens dokumentation i kulturmil-
jovarden.” Almevik, G. (ed.) Hantverksvetenskap.
Gothenburg: Craft Laboratory. 237-266.

Almevik, Gunnar & Melin, Karl-Magnus. 2017. “Att
bygga en kyrka i trd.” Bebyggelsehistorisk tidskrift
Nr 74/2017. Uppsala. 48—68.

Almevik, Gunnar & Westin, Jonathan. 2017. “Hemse
Stave Church Revisited.” Lund Archaeological
Review 23, 7-25.

Almevik, Gunnar, Pirmsten, Bertil & Sjéholm, Mag-
nus. 2020. “Mellan Hemse och Mistermyr.” Meta
2020, 31-54.

Almevik, Gunnar & Gustafsson, Christer. 2021. “In-
ledning. Kulturvird som universitetsimne och
samhillspraktik.” Almevik, G. & Gustafsson, C.
(eds.) Kulturvird. En introduktion. 9-24. Goth-
enburg: Bokforlaget Korpen.

Andersson, Karin & Hildebrand, Agneta. 2002. Bygg-
nadsarkeologisk undersokning. Det murade huset.
Stockholm: Riksantikvarieimbetet.

Augustsson, Jan-Erik (ed.) 1989. Medeltida husbyggan-
de. Symposium i Lund november 1989. Stockholm:
Almqvist & Wiksell.

Augustsson, Jan-Erik. 1992. “Medeltida husbyggande
i Sverige.” Bebyggelsehistorisk tidskrift. 55-85.

145



HippeN CARPENTRY

Bakken, Kristin (ed.) 2016. Bevaring av stavkirkene.
Hindverk og forskning. Oslo: Pax forlag.

Bedal, Konrad. 1995. Historische Hausforschung. Bad
Windsheim.

Bentz, Emma. 2011. “Amnet medeltidsarkeologi. Om
det som forenar och fragmenterar.” Andersson, H.
& Wienberg, ]. (eds.) Medeltiden och arkeologin.
Mer iin sex decennier. Lund: University of Lund.
11-28.

Bépoix, Sylvie & Richard, Hervé (eds.) 2019. La forér
au Moyen Age. Paris: Les belles lettres.

Berg, Arne. 1989. Norske tommerhus fri mellomalderen.
Band I. Oslo: Landbruksforlaget.

Binding, Giinther & Nussbaum, Norbert. 1978. Der
mittelalterliche Baubetrieb nordlich der Alpen in
geitgendssischen Darstellungen. Darmstadt: Wis-
senschaftliche Buchgesellschaft.

Binding, Ginther. 1991. Das Dachwerk auf Kirchen im
deutschen Sprachraum vom Mittelalter bis zum 18.
Jahrhundert. Miinchen: Deutscher Kunstverlag.

Blaha, Jifi. 2013. “Historic traceology as a complex
tool for rediscovery of lost construction skills
and techniques.” Transactions on The Built Envi-
ronment, Vol 131.

Boéthius, Gerda. 1927. Studier i den nordiska tim-
merbyggnadskonsten frin vikingatiden till 1800-ta-
let. En undersokning utgiende frin Anders Zorns
samlingar i Mora. Stockholm: Zornska institutet.

Boéthius, Gerda. 1931. Hallar, tempel och stavkyrkor.
Studier till kinnedomen om dldre nordisk monu-
mentalarkitektur. 1. Den nordiska hallen, templet
och stavkyrkan. Stockholm: Zornska institutet.

Bonde, Niels. & Madsen, Per Kristian. 2016. ’Om en
aaben Tagstol i vore romanske Smaakirker”. Aar-
boger for nordisk Oldkyndighed og Historie 2015.
Copenhagen: Det kongelige nordiske Oldskrift-
selskab. 223-263.

Bontemps, Daniel. 1984. “La charpente du cheeur
de I'église Saint-Pierre de Gonesse.” Archéologie
médiévale, tome 14. 126-167.

Bontemps, Daniel. 1995. “La grange de 'abbaye
cistercienne de Caloché.” Archéologie médiévale,
tome 25. 27—-64.

Brandon, Raphael & J. Arthur. 1849. The Open Timber
Roofs of the Middle Ages. Illustrated by perspective

146

and working drawings of some of the best varieties
of Church Roofs. London: David Bogue.

Brunius, Carl Georg. 1850. Skdines konsthistoria for
medeltiden. Lund.

Brathen, Alf. 1979. “Vistsvensk dendrokronolo-
gl.” Senmedeltid i Vistergotland. Vistergotlands
Sfornminnesforenings tidskrift 1979—1980. Skara:
Vistergotlands fornminnesférening. 171-177.

Brathen, Alf. 1982. Dendrokronologisk serie frin
vistra Sverige 831—1975. Stockholm: Riksan-
tikvarieimbetet.

Brathen, Alf. 1995. Dated wood from Gotland and the
diocese of Skara. Hojbjerg: Forlaget hikuin.

Brathen, Alf. 2000. “Daterade virken frin medeltida
kyrkor i Skara stift.” Nedslag i Vistergitlands in-
dustribistoria. Vistergotlands fornminnesforenings
tidskrift 1999-2000. Skara: Vistergotlands forn-
minnesférening. 152-155.

Bye, Mette. 2010. Histories of Architectural Con-
servation. Five Case Studies on The Treatment of
Norwegian Vernacular Heritage Buildings Circa
1920-1980. Diss. Trondheim: NTNU.

Bygdén, Bengt. & Bellberg, Hedvig. 2015. Medeltida
kyrkotaklag. Stringnis stift. Stockholms lin. Inven-
tering och dokumentation etapp 1 2013—-2014.
Stockholm: Stockholms lins museum.

Bygdén, Bengt. & Bellberg, Hedvig. 2017. Medeltida
kyrkotaklag. Stockholms lin, Stringnis stift. Etapp
2. Stockholm: Stockholms lins museum.

Chantrell, Dennis. 1887. “Observations on the An-
cient Roof of the Church at Adel.” Reports and
Papers read ar The Meetings of the Architectural
Societies of the counties of Lincoln and Nottingham,
county of York, Archdeaconries of Northampton and
Oakham, county of Bedford, diocese of Worcester, and
county of Leicester during the year MDCCCLXXX-
VII. Lincoln. 110-118.

Charpentier Ljungqvist, Fredrik. 2022. Den linga
medeltiden. De nordiska lindernas historia frin
Jfolkvandringstid till reformation. Stockholm: Di-
alogos.

Charter on the built vernacular heritage. Ratified by
the ICOMOS 12* General Assembly, in Mexico,
October 1999.



REFERENCES

Christensson, Jakob. 2004. “Inledning.” Christensson,
J. (ed.) Signums svenska kulturhistoria. Medeltiden.
Lund: Signum. 8-21.

Courtenay, Lynn & Alcock, Nat. 2015. “Romanesque
Roofs: The Nave of Jumiéges Abbey and the Com-
mon-Tiebeam Tradition in Northern Europe.”
Medieval Archaeology 59. 122-167.

Curman, Sigurd. 1937. “Tvd romanska trikonstruk-
tioner.” Frin stendlder till rokoko. Studier tillignade
Otto Rydbeck den 25 augusti 1937. Lund: Gleerup.
183-196.

Dahlberg, Markus. 1998. Skaratraktens kyrkor under
dldre medeltid. Skara: Skaraborgs linsmuseum.

Dahlberg, Markus & Franzén, Kristina (eds.) 2008.
Sockenkyrkorna. Kulturarv och bebyggelsehistoria.
Stockholm: Riksantikvarieimbetet.

Dahlberg, Markus. 2014. “Konstvetarens perspektiv
i antikvarisk praktik.” Karlsmo, E., Lindblad, J.
& Widmark, H. (eds.) De kyrkliga kulturarven.
Aktuell forskning och pedagogisk utveckling. Uppsa-
la: University of Uppsala. 255-264.

Deneux, Henri. 1927. “L’évolution des charpentes du
Xle au XVllle siecle.” Larchitecte 1927.

Deneux, Henri. 1983. Les charpentes de la cathedrale de
Reims. Hommage a Henri Denenex. Reims: Reims
histoire archéologie.

Edvardsson, Johannes et al. 2021. “How Cultural
Heritage Studies based on Dendrochronology can
be improved through Two-way Communication.”
Forests 2021, 12.

Ekhoff, Emil. 1914-1915. Svenska stavkyrkor. Jimte
iakttagelser dver de norska samt redogorelse for i
Danmark och England kinda limningar av stavkon-
struktioner. Stockholm: Kungl. Vitterhets Historie
och Antikvitets Akademien.

Edman, Victor. 1999. En svensk restaureringstradition.
Tre arkitekter gestaltar 1900-talets historiesyn. Diss.
Stockholm: Byggforlaget.

Eifling, Thomas. 2009. “Kirchendicher in Thiiringen
und dem siidlichen Sachsen-Anhalt.” Jahrbuch fiir
Hausforschung 48.

Eiling, Thomas. & Dittmar, Christoph. 2011. “Tim-
ber transport and dendro-provenancing in Thur-
ingia and Bavaria.” Tree Rings, Art, Archaeology.
Scientia Artis 7. Brussels. 137-149.

Ejstrud, Bo (ed.) 2014. Halls, Houses and Huts. Build-
ings at Ribe Viking Centre. Esbjerg: University of
Southern Denmark.

Epaud, Frédéric. 2007. De la charpente romane i la
charpente gothique en Normandie. Diss. Caen:
CRHAM.

Epaud, Frédéric, Noblet, Julien. & Tournadre, Franck.
2018. Inventaire des charpentes d églises médiévales
en region Centre-Val de Loire, Programme Charp-
Centre. CNRS.

Epaud, Frédéric. 2022. De la forét au chantier. Approch-
es archéologiques du bois d'eeuvre, des techniques et
des structures de charpenterie aux périodes anciennes
et médiévales en France septentrionale. Thése d’Ha-
bilitation a Diriger des Recherches. Paris: Université
Paris 1 Panthéon-Sorbonne.

Eriksdotter, Gunhild; Gardelin, Gunilla & Wallin,
Pia. 1998. Frin byggnad till dokument. En bygg-
nadsarkeologisk pilotstudie i Malméhus lin. Lund:
University of Lund.

Eriksdotter, Gunhild. 2005. Bakom fasaderna. Bygg-
nadsarkeologiska sitt att fanga tid, rum och bruk.
Diss. Lund: Lunds universitet.

Eriksson, Daniel & Borg, Anneli. 2014. Medeltida
kyrkotaklag. Orebro liin, Stringnis stift. Inventering
etapp 1, 2013—-2014. Orebro liins museum rapport
2014:5. Orebro: Orebro lins museum.

Eriksson, Daniel & Torgén, Charlotte. 2016. Me-
deltida taklag, Orebro, Stringnis stift. Etapp 2,
2015-2016. Orebro Lins museum rapport 2016:4.
Orebro: Orebro lins museum.

Eriksson, Jonny. 2019. Kalkbruk, krympsprickor
och historisk utveckling av material, metoder och
forhdllningssitt. Diss. Gothenburg: University of
Gothenburg.

Ferm, Olle. 2022. “Lagman Eskil och Aldre Vistgota-
lagen. En omtolkning av bakgrund och samman-
hang.” Wiktorsson, P-A. (ed.) Aldre Vistgitalagen
och dess bilagor. 1. Skara: Foreningen for Vist-
gotalitteratur. 45-55.

Fischer-Kohnert, Barbara. 1999. Das mittelalterliche
Dach als Quelle zur Bau- und Kunstgeschichte. Diss.
Petersberg: Imhof.

Flyvbjerg, Bent. 2006. “Five misunderstandings about
case study research.” Qualitative Inquiry 12(2).
219-245.

147



HippeN CARPENTRY

Franzén, Kristina. 2002. “Kyrkan i landskapet.” Dahl-
berg, M. (ed.) Vistergitland. Landskapets kyrkor.
Sockenkyrkorna. Kulturarv och bebyggelsehistoria.
Stockholm: Riksantikvarieimbetet. 13—32.

Fried, Johannes, 2015. 7he Middle Ages. Harvard:
Belknap press.

Gadamer, Hans-Georg. 1997 (1960). Sanning och
metod i urval. Gothenburg: Daidalos.

Gammersvik, Agot. 2007. “P4 sporet etter den tapte
historien. Prosessuell restaurering.” Falk, E. (ed.)
Festskrift Jon Bojer Godal 70 ér. Norsk handverksut-
vikling— NHU 20 gr. Lillehammer: Maihaugen.
31-42.

Gardelin, Gunilla. 2006. En virld av sten. Stenhug-
garnas organisation i medeltidens Ostergitland. Lic.
Lund: University of Lund.

Godal, Jon Bojer. 2006. “Handverkaren sine abstraks-
jonar med deme frd batbygging og livebygging.”
Som gjort, si sagt? Yrkeskunnskap og yrkeskompe-
tense. Oslo: Hogskolen i Akershus. 173-184.

Godal, Jon Bojer; Moldal, Steinar; Oalann, Trond
& Sandbakken, Embret. 2018. Beresystem i eldre
norske hus. 3 ed. Bergen: Fagbokforlaget.

Grandien, Bo. 1974. Carl Georg Brunius som bygg-
miastare och idéformedlare. Diss. Stockholm: Nor-
diska museet.

Grossmann, G. Ulrich. 1993. Einfiihrung in die histor-
ische Bauforschung. Darmstadt: Wissenchaftliche
Buchgesellschaft.

Groth, Camilla; Hegseth, Harald; Melin, Karl-Mag-
nus & Leijonhufvud, Fredrik. Forthcoming.
“T-shaped craft researchers’ contribution in in-
terdisciplinary projects.”

Gullbrandsson, Robin. 2006. “Kyrkoinventeringen
i Skara stift.” En makalos samling. Vistergotlands
fornminnesforenings tidskrifi 2005-2006. 209—
211.

Gullbrandsson, Robin. 2008a. “T7lls du dterupprittat
helgedomarna” Kyrkorestaureringar i Viistergotland
1920-1960. Skara: Skara stiftshistoriska sallskap.

Gullbrandsson, Robin. 2008b. Zusendrigt arv. Skara
stifis kyrkor. Skara: Skara stift och Skara stiftshis-
toriska sillskap.

Gullbrandsson, Robin. 2011. Medeltida taklag. Elva
kyrkor i Linkdpings stift. Byggnadsvirdsrapport
2011:1. J6nkoping: Jonkopings lins museum.

148

Gullbrandsson, Robin. 2015. Medeltida taklag i Skara
stifts kyrkor. Skara: Skara stift och Skara stiftshis-
toriska sallskap.

Gullbrandsson, Robin. 2017. Medeltida taklag i
Goteborgs stifts kyrkor. En forstudie. Vinersborg:
Vistarvet.

Gullbrandsson, Robin. 2018a. Medeltida taklag i Sver-
iges kyrkor. En utredning av stiftens inventeringar
2010-2018 med diskussion kring sammanstillning
och formedling. Mariestad: Craft Laboratory.

Gullbrandsson, Robin. 2018b. “Medieval roof trusses
in the Swedish landscape of Vistergotland.” Ber-
ryman, D. & Kerr, S. (eds.) Buildings of Medieval
Europe. Studies in Social and Landscape Contexts
of Medieval Buildings. Oxford & Philadelphia:
Oxbow books. 49-59.

Gullbrandsson, Robin (ed.) 2020. Ovan valven. Me-
deltida kyrkvindar i Goteborgs stift. Gothenburg:
Goteborgs stift.

Gullbrandsson, Robin. 2020a. Gikhems kyrka. An-
tikvarisk medverkan i samband med restaurering
av lingubstak. Byggnadsvérdsrapport 202:2. Skara:
Vistergotlands museum.

Gullbrandsson, Robin, 2020b. Vireda kyrka.
Linkdping: Linkdpings stifts kyrkobeskrivning-
skommitté.

Gullbrandsson, Robin. 2021a. Mellan himmel och rum.
En rapport om kunskapsliiget for medeltida kyrktak
i Sverige 2020. Mariestad: Craft Laboratory.

Gullbrandsson, Robin. 2021b. Gékhems kyrka. Antiko-
arisk medverkan i samband med restaurering av tak
pd kor, sakristia och vapenhus. Byggnadsvirdsrapport
2021:5. Skara: Vistergdtlands museum.

Gullbrandsson, Robin. 2021c. Marbicks kyrka.
Linkdping: Linkopings stifts kyrkobeskrivning-
skommitté.

Gullbrandsson, Robin. 2023. Ransbergs kyrka. An-
tikvarisk medverkan i samband med takrenovering.
Byggnadsvirdsrapport 2023:1. Skara: Vistergdt-
lands museum.

Gullbrandsson, Robin; Hallgren, Mattias; Linder-
son, Hans & Melin, Karl-Magnus. Forthcoming.
“Church roofs in a frontier region. Historic timber
structures in western Sweden reflect changing
influences and resources.” Bouwmeester, J., Pat-



REFERENCES

rick, L. & Berryman, D. (eds.) Building Networks.
SpringerNature.

Gullbrandsson, Robin & Hallgren, Mattias. 2017.
Marka kyrka. Antikvarisk stidning och undersokning
av vind samt taklag. Byggnadsvirdsrapport 2017:15.
Skara: Vistergotlands museum.

Gullbrandsson, Robin & Hallgren, Mattias. 2017.
Gokhems kyrka. Antikvarisk stidning och un-
dersokning av vind samt taklag. Byggnadsvirds-
rapport 2017:19. Skara: Vistergotlands museum.

Gullbrandsson, Robin & Hallgren, Mattias. 2021.
“Three hybrid church roofs in Western Sweden
1150-1200.” Mascarenhas-Mateus, J. & Pires, A.
D. (eds.) History of construction cultures. Proceedings
of the 7" International Congress on Construction
History. Volume 2. Boca Raton, London, New
York, Leiden: CRC Press. 39—46.

Gullbrandsson, Robin; Hallgren, Mattias & Hansson,
Anton. 2021. Medeltidens glomda rum. Nya un-
dersokningar av taklag och torn i Skara stifts kyrkor.
Skara: Skara stift och Skara stiftshistoriska sillskap.

Gustavsson, Karin. 2014. Expeditioner i det forflutna.
Etnologiska filtarbeten och forvinnande allmogekul-
tur under 1900-talets borjan. Diss. Stockholm:
Nordiska museets forlag.

Hallgren, Mattias & Gullbrandsson, Robin. 2021.
“Craft research and restoration - studying and
applying 12* century hewing techniques in the
church of Gokhem.” BICCS2020: Craft in action.
Gothenburg: University of Gothenburg.

Hansen, Erik. 1978. “Traditionel og fotogrammetrisk
opmaaling.” Nordbladh, J. & Rosvall, ]. (eds.)
Matt och mal. Gothenburg: University of Goth-
enburg.

Harris, Richard. 1989. “The Grammar of Carpentry.”
Vernacular Architecture. Vol 20. 1989. 1-8.

Harris, Richard, 1999. “The Grammar of Carpentry.”
The Development of Timber as a structural material.
London: Routledge. 27-34.

Harrison, Dick. 2020. Sveriges medeltid. Lund: His-
toriska media.

Hauglid, Roar. 1972. “The trussed-rafter construction
of the stave churches in Norway.” Acta Archaeolog-
ica vol. XLIII. Copenhagen: Munksgaard. 19-55.

Hauglid, Roar. 1979. “Stavkirkenes takverk.” Viking
nr. 8. Oslo: Norsk arkeologisk selskap. 5-19.

Heidegger, Martin. 2013 (1927). Vara och tid. Goth-
enburg: Daidalos.

Henriksson, Gunnar. 1996. Skiftesverket i Sverige.
Eit tusendrigt byggnadssitt. Stockholm: Byggfor-
skningsradet.

Hewett, Cecil A. 1980. English Historic Carpentry.
Fresno: Linden Publishing.

Hodder, Ian. 1999. “The Entanglements of Humans
and Things: A Long-Term View.” New Literary
History. Vol. 45, Issue 1. 19-36.

Hoffsummer, Patrick. 2002. “Typologie de la char-
pente.” Hoffsummer, P. (ed.) Les charpentes du
Xle au XIXe siécle. Typologie et évolution en France
du Nord et en Belgique. Paris: Monum. 163-258.

Hoffsummer, Patrick; van Ruymbeke, Muriel. &
Touzé, Rachel. 2011. “Typologie de la charpente.”
Hoffsummer, P. (ed.) Les charpentes du Xie au
XIXe siécle. Grand Ouest de la France. Turnhout:
Brepols. 83—176.

Howard, Frank Ernest. 1914. “On the construction
of medieval roofs.” Archaeological Journal 71.
293-352.

Hogseth, Harald Bentz. 2007. Hindverkerens red-
skapskasse - en undersokelse av kunnskapsutovelse i
lys av arkeologisk bygningstommer fra 1000-tallet.
Diss. Trondheim: NTNU.

Hogseth, Harald Bentz. 2012. “Knowledge transfer.
The Craftsmen’s Abstraction.” Wendrich, W. (ed.)
Archaeology and Apprenticeship. The University of
Arizona Press. 61-78.

Janse, Otto. 1902. “Om forna takkonstruktioner i
nagra Ostgotakyrkor.” Svenska fornminnesforenin-
gens tidskrift. Femte bandet. Stockholm: Norstedts
313-320.

Jensen, Asa & Wolfhechel Jensen, Ola. 2012. “Practice
and professionalisation. The role of field methods
in the formation of discipline of archaeology in
Sweden.” Histories of archaeological practices. Reflec-
tions on methods, strategies and social organisation
in past fieldwork. Stockholm: Statens Historiska
Museum. 115-150.

Johansson, Rolf. 2002. “Ett explikativt angreppssitt
— Fallstudiemetodikens utveckling, logiska grund
och betydelse i arkitekturforskningen.” Nordisk
Arkitekturforskning 2002:2. 19-29.

149



HippeN CARPENTRY

Johannesson, Lena. 2014. “Konstvetenskapligt eller
kyrkligt kulturarv? Reflektioner kring en dmne-
skultur och flera forskningstraditioner.” Karlsmo,
E., Lindblad, J. & Widmark, H. (eds.) De kyrkliga
kulturarven. Aktuell forskning och pedagogisk ut-
veckling. Uppsala: University of Uppsala. 15-36.

Jorgensen, Mogens Schou. 1997. “Vikingetidsbroen
i Ravning Enge.” Nationalmuseets Arbejdsmark
1997. Copenhagen: Nationalmuseet.

Karlsson, Tomas. 2013. Ramuverksdorr — en studie
i binksnickeri. Lic. Gothenburg: University of
Gothenburg.

Kokko, Sirpa; Almevi, Gunnar; Hogseth, Harald &
Seitamaa-Hakkarainen, Pirita. 2020. “Mapping
the methodologies of the craft sciences in Finland,
Sweden and Norway.” Craft Research. Volume 11.
Number 2. 177 — 209.

Kuijpers, Maikel H. G. 2018. An archaeology of skill.
Metalworking skill and material specialization in
early Bronze Age Central Europe. Diss. London:
Routledge.

Kéring, Goéran. 1995. Nir medeltidens sol gitt ned.
Debatten om byggnadsvird i England, Frankrike
och Tyskland 1815—1914. Stockholm: Kungl.
Vitterhets Historie och Antikvitets Akademien.

Lagerlof, Erland. 1985. Medeltida trikyrkor II.
Vistergotland Viirmland Nirke. Volym 199 av Sver-
iges kyrkor, Konsthistoriskt inventarium. Stockholm:
Riksantikvarieimbetet.

Lemonnier, Pierre. 1986. “The study of material cul-
ture today: Toward an anthropology of technical
systems.” Journal of Anthropolgical Archaeology.
June 1986. 147-86.

Lemonnier, Pierre. (ed.) 1993. Technological choices:
transformation in material culture since the Neo-
lithic. London: Routledge.

Leroi-Gourhan, André. 1965. Le geste et la parole. Vol.
I1. Paris: Editions Albin Michel.

Lindblad, Linda. 2021 Handledning for dendrokronol-
ogisk undersokning i kyrkobyggnader. Mariestad:
Craft Laboratory.

Lindblom, Andreas. 1910. “En statkyrkotakstol i en
romansk stenkyrka.” Fornvinnen 1910. Stock-
holm.

Linscott, Kristina. 2007. Medeltida tak. Bevarade
takkonstruktioner i svenska medeltidskyrkor. Del

150

1: Rapport om kunskapsliger 2006. Gothenburg:
University of Gothenburg.

Linscott, Kristina. 2017. Interpretations of old wood.
Figuring mid-twelfth century church architecture
in west Sweden. Diss. Gothenburg: University of
Gothenburg.

Lohrum, Burghard. 2004. “Vom Pfettendach zum
Sparrendach.” May, H. & Kreilinger, K. (eds.)
Alles unter einem Dach. Hiuser. Menschen. Dinge.
Festschrift fiir Konrad Bedal zum 60. Geburtstag.
Petersberg: Imhof. 255-284.

Lundberg, Erik. 1940. Byggnadskonsten i Sverige un-
der medeltiden 1000-1400. Stockholm: Nordisk
rotogravyr.

Lundberg, Erik. 1949. Arkitekturens formsprik. Studier
over arkitekturens konstndirliga virden i dess historis-
ka utveckling. I11. Visterlandets medeltid 600—1200.
Stockholm: Nordisk rotogravyr.

Lundberg, Erik. 1971. Tri gav form. Studier jver
byggnadskonst vars former framgitt ur trimaterial
och trikonstruktion. Stockholm: Norstedts.

Lundh, Stig. 2015. Medeltidens kyrkor i Vedbo, Vis-
ta, Tveta och Jonkopings medeltida stad och deras
kvarvarande inventarier. En arkeologisk och kons-
thistorisk guidebok. Mjolby: Atremi.

Madsen, Per Kristian. 2005. “Pest, krig, borge, en
uzgte son og et nyt tag pa Arrild kirke.” Na-
tionalmuseets arbejdsmark 2005. Copenhagen:
Nationalmuseet. 125 — 139.

Madsen, Per Kristian. 2007. “Middelalderlige kirket-
agvarker i Sydvest- og Senderjylland.” Aarboger
for nordisk Oldkyndighed og Historie 2003. Copen-
hagen: Det Kongelige Nordiska Oldskriftselskab.
7-172.

Madsen, Per Kristian. 2013. “Medieval Church Roof
Constructions in North Schleswig and South-
western Jutland - Examples of Tradition and In-
novation.” Danish Journal of Archaeology, 2, nr.
1. 2013. 3-19.

Mayer, Jannie. 2022. “Henri Deneux, un précurseur
(1874-1969).” Les charpentes du Xle au XIXe sié-
cle. Typologie et évolution en France du Nord et en
Belgique. Paris: Monum. 25-32.

Melin, Karl-Magnus. 2008. Behuggningsteknik i
Sodra Rida och Hammari kyrkor. 1300-talsyxor



REFERENCES

i litteratur och magasin. Kristianstad: Knadriks
kulturbygg.

Melin, Karl-Magnus. 2017. “Techniques of Cleaving
Wood with an Axe and Mallet - Deconstructing
present Craft Knowledge, in order to reconstruct
Historic.” Building histories. The Proceedings of
the fourth conference of the Construction History
Society. Cambridge: Construction History Society.
89-100.

Melin, Karl-Magnus & Ranta, Heikki. 2020. “Historic
Carpentry Art in The Diocese of Lund.” 22
IIWC International Symposium. Wooden Heritage
Conservation: beyond disciplines. [COMOS Wood.
Bilbao. 115-128.

Mellberg, Gésta. 2014. “Strukturforandringar i Skara
stift under 1000 ar.” Hagberg, ]. (ed.) Skara stift.
1000 dr. Skara: Skara stiftshistoriska sillskap.
113-124.

Melee, Jakob. 1979. Notater i vitenskapsteori for grup-
pene humaniora og samfunnsvitenskap med fiskerifag
Tromse: University of Tromse.

Merleau-Ponty, Maurice. 1999 (1945). Kroppens
fenomenologi. Gothenburg: Daidalos.

Milne, Gustav (ed.) 1992. Timber Building Techniques
in London c. 900—1400. An archaeological study of
waterfront installations and related material. Lon-
don: London & Middlesex Archaeological Society.

Mol, Annemarie. 1999. “Ontological politics. A word
and some questions.” 7he Sociological Review 1999.
Oxford & Malden: Blackwell. 74-89.

Molander, Bengt, 1993, Kunskap i handling. Goth-
enburg: Daidalos.

Molander, Bengt. 2022. “Freedom of Thought and
the Longing for Reality: About “Theory” as an
Idea, a Concept, and Rhetoric.” Westerlund, T.,
Groth, C. & Almevik, G. (eds.) Craft Sciences.
Gothenburg: University of Gothenburg.

Miiller, Sophus. 1887. “En aaben Tagstol i vore roman-
ske Smaakirker.” Aarboger for nordisk Oldkyndighed
og Historie. Copenhagen: Det kongelige nordiske
oldskrift-selskab. 89-97.

Moller, Elna. 1953. “Romanske tagkonstruktioner.”
Aarboger for nordisk Oldkyndighed og Historie
1953. Copenhagen. 136-149.

Nilsson, Géran B. 1988. “Historia som humaniora.”
Kronos: historia i skola och sambiille. 1988. Nr.
2. 3-16.

Nilsson, Ing-Marie. 2009. Mellan makten och him-
melriket. Perspektiv pi Hallands medeltida kyrkor.
Diss. Lund: Lunds universitet.

Nilsson, Ing-Marie. 2011. “Kyrkoarkeologin igar,
idag och imorgon?” Andersson, H. & Wienberg,
J. (eds.) Medeltiden och arkeologin. Mer iin sex de-
cennier. Lund: University of Lund. 29-48.

Ng, Ming Shan & Campbell, James W. P. 2018.
“The Unpublished Carpentry Archives of Cecil
Hewett.” Studies in the History of Services and Con-
struction. The Proceedings of the fifth Conference of
the Construction History Society. Cambridge: The
Construction History Society. 475-486.

Nyqvist, Anna. 2021. Nir andra ser. Gravmonument,
social praktik och aktorskollektiv under 1100- och
1200-talen i Vinerlandskapet. Diss. Gothenburg:
University of Gothenburg.

Olausson, Deborah. 2005. ““Traceology’ then and
now.” European Journal of Archaeology. Volume 8.
Number 3. 295-297.

Olsen, Bjornar. 2010. In defense of things. Archaeology
and the Ontology of Objects. Lanham.

Olsen, Olaf. 1983. “Elna Moller.” Kirkens bygning og
brug. Studier tilegner Elna Mpller. Copenhagen:
Nationalmuseets forlag. 1-8.

Ostendorf, Friedrich. 1908. Die Geschichte des Dachw-
erkes erliutert an einer grofSen Anzahl mustergiiltiger
alter konstruktionen. Leipzig: Teubner.

Outram, Alan K. 2008. “Introduction to experimental
archacology.” World Archaeology. Vol. 40. No. 1.
Experimental Archaeology. 1-6.

Piltz, Anders. 1996. “I begynnelsen var idén.” Karls-
son, L. (ed.) Signums svenska konsthistoria. Den
romanska konsten. Lund: Signum. 7-25.

Planke, Terje. 2001. Tradisjonsanalyse: En studie av
kunnskap og bater. Diss. Oslo: University of Oslo.

Polyani, Michael. 1962. Personal knowledge. Towards
a post-critical philosophy. Chicago: University of
Chicago.

Pye, David. 1968. The Nature and Art of Workmanship.
Cambridge.

151



HippeN CARPENTRY

Renfrew, Colin & Bahn, Paul. 1996. Archaeology.
Theories, Methods and Practice. 2" Ed. London:
Thames & Hudson.

Renmalmo, Roald. 2004. Rapport. Seminar i praktisk
og prosessuell restaurering. Dygardsstua — veke 37,
2004. Lillehammer: Maihaugen.

Roede, Lars. 2001. Byen bytter byggeskikk: Christiania
1624—1814. Diss. Oslo: AHO.

Rolf, Bertil. 1991. Profession, tradition och tyst kun-
skap. En studie i Michael Polyanis teori om den
professionella kunskapens tysta dimension. Nora:
Nya Doxa.

Rosvall, Jan. 1995. Cultura e prassi del restauro in
Europa oggi. La formazione per il restauro. Espe-
rienze a confronte. Ministero per beni e le attivita
culturali-Bolletino d’Arte. 177—188.

Sandin, Ylva. 2015. Medeltida kyrktak. En handbok
for forvaltning. Skara: Skara stift.

Sands, Rob. 1997. Prebistoric Woodworking. The Anal-
ysis and Intepretation of Bronze and Iron Age Tool-
makers. London: Routledge.

Schotbeck, Tilo. 2014. Mittelalterliche Kirchen zwis-
chen Trave und Peene. Diss. Berlin: Lukas.

Seiler, Joakim. 2020. Management regimes for lawns
and hedges in historic gardens. Diss. Gothenburg;
University of Gothenburg,.

Seim, Andrea; Linscott, Kristina; Heussner, Karl-
Uwe; Bonde, Niels; Baittinger, Claudia; Stornes,
Jan Michael; Bartholin, Thomas & Linderholm,
Hans. 2015. “Diverse construction types and local
timber sources characterize early medieval church
roofs in southwestern Sweden.” Dendrochronologia
35.39-50.

Sjomar, Peter. 1988. Byggnadsteknik och timmerman-
skonst. En studie med exempel frin nigra medeltida
knuttimrade kyrkor och allmogehus. Diss. Gothen-
burg: Chalmers.

Sjémar, Peter. 1992. “Romanska takkonstruktioner —
ett virdefullt och outforskat killmaterial.” Ullén,
M. (ed.) Frin romanik till nygotik. Studier i kyrklig
konst och arkitektur tillignade Evald Gustafsson.
Stockholm: Riksantikvarieimbetet. 57-66.

Sjomar, Peter. 1995. “Romanskt och gotiskt — tak-
konstruktioner i svenska medeltidskyrkor.” Hikuin
22. Kirkearkaologi i Norden. Hojbjerg: Forlaget
hikuin. 207-230.

152

Sjomar, Peter; Hansen, Erik; Ponnert, Hans & Storslet-
ten, Ola. 2000. Byggnadsuppmiining. Historik och
praktik. Stockholm: Riksantikvarieimbetet.

Sjomar, Peter. 2017. “Hantverksvetenskap. Rapport
fran forsok med hantverksinriktad forskarutbild-
ning, del 1.” Almevik, G. (ed.) Hantverksvetenskap.
Mariestad: Craft Laboratory. 83—166.

Skanser, Lisa. 2019. Medeltida taklag i Visterds
stift. Stiftelsen. Kulturmiljovird rapport 2019:56.
Visterés: Kulturmiljé Milardalen.

Smith, J. T. 1958. “Medieval roofs: a classification.”
The Archaeological Journal vol. 115. 19-55.
Smith, J. T. 1977. “Norwegian Stave-church roofs
from an English Standpoint.” Universitetets Old-

saksamling. Arbok 1975/1976. Oslo. 123-136.

Smith, J. T. 1982. “Mittelalterliche Dachkonstruk-
tionen in Nordwesteuropa.” Ahrens, C. (ed.) Friibe
Holzkirchen im nordlichen Europa. Hamburg:
Helms-Museum. 379-390.

Smith, J. T. 2004. “The origins and early development
of the coupled-rafter roof.” May, H. & Kreilinger,
K. (eds.) Alles unter einem Dach. Hiiuser. Menschen.
Dinge. Festschrift fiir Konrad Bedal zum 60. Ge-
burtstag. Petersberg: Imhof. 305-315.

Storsletten, Ola. 2002. Zakene taler. Norske takstoler
11001350 klassifisering og oprinnelse. Diss. Oslo:
AHO.

Sundnér, Barbro. 1982. Maglarp. En tegelkyrka som
historiskt killmaterial. Diss. Lund: University of
Lund.

Svensk arkitektur. Uppmdtningar av dldre svenska
byggnadsverk jimte fotografi-reproduktioner och
beskrivande text. Hifte I & II. 1908. Stockholm:
Arkitekturminnesféreningen.

Taawo, Kjell. 2015. Medeltida taklag i Sodermaniland.
Inventering och dokumentation 2014. Nykoping:
Sormlands museum.

Taawo, Kjell. 2018. Medeltida taklag i Sodermanland.
Rapport etapp 2. Nykoping: Sormlands museum.

Thelin, Carl. 2006. Medieval timber roof structures.
Conceptual methods for investigation and evalu-
ation of structural behaviour. Diss. Gothenburg:
Chalmers.

Thelin, Carl. 2019. Gokhems kyrka — valven och takkon-
struktionen. Rapport 2019-02-05. Vixjo: Tyréns.



REFERENCES

Tin, Mikkel B. 2011. Spilleregler og spillerom. Tradis-
Jjonens estetikk. Oslo: Novus.

Ullén, Marian. 1983. Medeltida trikyrkor I. Sméiland
samt Ydre och Kinda héirader i Ostergitland. Volym
192 av Sveriges kyrkor, Konsthistoriskt inventarium.
Stockholm: Riksantikvarieimbetet.

Ullén, Marian. 2006. “Medeltidens kyrkor.” Ullén,
M. (ed.) Smdland. Landskapets kyrkor. Sockenkyr-
korna. Kulturarv och bebyggelsebistoria. Stockholm:
Riksantikvarieimbetet. 41-98.

Wachtmeister, Ingegerd (ed.) 2022. Kyrkvindarnas
hemligheter. Spdren efter medeltidens timmermdn
i Stringnas stift. Nykoping: Sérmlands museum.

Vellev, Jens. 1983. “Grendegnens kalkstenskirker — for-
skningshistorie og tagverker.” Hikuin 9. Hojbjerg:
Forlaget hikuin. 39-64.

Wendrich, Willeke. 1999. The world according to
basketry. An Ethno-archaeological Interpretation
of Basketry Production in Egypt. Diss. Leiden:
University of Leiden.

Werne, Finn. 1993 (1980). Bondernas bygge. Tradi-
tionellt byggnadsskick pa landsbygden i Sverige.
Diss. Hoganis: Wiken.

Wetterberg, Ola. 1992. Monument och miljo. Perspektiv
pa det tidiga 1900-talets byggnadsvird i Sverige.
Diss. Gothenburg: Chalmers.

Wetterberg, Ola. 2021. “Kulturvard. Om etableringen
av ett i grunden omtvistat begrepp.” Almevik, G.
& Gustafsson, C. (eds.) Kulturvird. En introduk-
tion. Gothenburg: Bokforlaget Korpen. 27-50.

Wiktorsson, Per-Axel (ed.). 2022. Aldre Viistgitalagen
och dess bilagor. Del I-II. Skara: Foreningen for
Vistgotalitteratur.

Viollet-le-Duc, Eugene. 1854-1868. Dictionnaire
raisonne de architecture frangaise du Xle au XVIe
siécle. Paris: A. Morel.

Vorindustrieller Holzbau in Siidwestdeutschland und
der deutcshsprachigen Schweiz. Terminologie und
Systematik. 2012. Esslingen.

Zimmermann, Haio & Volmer, Lutz (eds.) 2012.
Glossary of Prehistoric and Historic Timber Build-
ings. Rahden: Leidorf.

Yin, Robert. 2009. Case study research. 4" edition.
Los Angeles, London, New Dehli, Singapore,
Washington: Sage.

Aman, Anders. 2008. Sigurd Curman — riksantikvarie,
ett portritt. Stockholm: Adantis.

153



HippeN CARPENTRY

AcTtA UNIVERSITATIS GOTHOBURGENSIS

GOTHENBURG STUDIES IN CONSERVATION
ISSN 0284-6578

Editor: Ola Wetterberg

Subscriptions to the series and orders for individual
copies are sent to:

ACTA UNIVERSITATIS GOTHOBURGENSIS
Box 222, 405 30 Gothenburg, Sweden
acta@ub.gu.se

Previous publications:

1. Frantisek Makes. Engymatic consolidation of the
portrait of Rudolf I as "Vertumnus” by Giuseppe Arcim-
boldo with a new multi-enzyme preparation isolated from
Antarctic krill (Euphausia superba). Goteborg 1988

2. Frantisek Makes. Enzgymatic examination of the
authenticity of a painting attributed to Rembrandt:
krill enzymes as diagnostic tool for identification of “The
repentant Magdalene”. Goteborg 1992

3. Frantisek Makes. Investigation, restoration and con-
servation of Matthaeus Merian portraits. Goteborg 1996

4. Bosse Lagerqvist. The Conservation Information
System. Photogrammetry as a base for designing docu-
mentation in conservation and cultural resources man-

agement. Goteborg 1996

5. Jesper Stub Johnsen. Conservation Management and
Archival Survival of Photographic Collections. Goteborg
1997

6. Stephen L. William. Destructive Preservation. A
Review of the Effect of Standard Preservation Practic-
es on the Future Use of Natural History Collections.
Goteborg 1999

154

7. Agneta Freccero. Fayum Portraits: Documentation
and Scientific Analyses of Mummy Portraits Belonging
to Nationalmuseum in Stockholm. Goteborg 2001

8. Ole Ingolf Jensen. Si milade prins Eugen. Un-
dersokning av pigment, mdleriteknik och konstnirligt
uttryck baserat pa naturvetenskapliga metoder. Gote-
borg 2001

9. Agneta Freccero. Encausto and Ganosis. Beeswax
as Paint and Coating during the Roman Era and its
Applicability in Modern Art, Craft and Conservation.
Goteborg 2002

10. Tine Froysaker. 7he Church Paintings of Gottfried
Hencdtzschel in Norway — Past and Future Conservation.
Part [ & II. Goteborg 2003

11. Maria Brunskog. Japanning in Sweden 1680s -
1790s. Characteristics and preservation of orientalized
coatings on wooden substrates. Géteborg 2004

12. Inger Marie Egenberg. Tarring maintenance of
Norwegian medieval stave churches. Characterisation of
pine tar during kiln-production, experimental coating
procedures and weathering. Goteborg 2003

13. Robert R. Waller. Cultural Property Risk Analysis
Model. Development and Application to Preventive
Conservation at the Canadian Museum of Nature.
Goteborg 2003

14. Erica Johansson. Shaker Architectural Materials
and Craftsmanship. The Second Meetinghouse at Mount
Lebanon. Géteborg 2005

15. Hakan Hokerberg. Azt finga det karaktiristiska
i stadens bebyggelse. SAVE-metoden som underlag for
bevarandeplanering. Géteborg 2005

16. Frantisek Makes. Novel enzymatic technologies to
safeguard cultural heritage. Goteborg 2006



Acta UNIVERSITATIS GOTHOBURGENSIS

17. Anna Krus. Kulturarv - Funktion - Ekonomi. Tre
perspektiv pa byggnader och deras virden. Goteborg
2006

18. Britta Roos. Virdeproduktion i kulturvirdande
projekt. Fonsterrenoveringen vid Stockholms slott. En
Jallstudie. Géteborg 2006

19. Malin Myrin. Conservation of Gotland Sandstone.
Overview of Present Conditions. Evaluation of Methods.
Goteborg 2006

20. Solve Johansson. Hydrauliskt kalkbruk. Produktion
och anvindning i Sverige vid byggande frin medeltid
till nutid. Géteborg 2007

21. Agneta Thornberg. Knutsson Byggnadsminnen -
principer och praktik. Den offentliga kulturmiljovirdens
byggnadsminnesverksambet. Beskrivning och utvirdering.
Géteborg 2007

22. Erika Johansson. House Master School. Career
Model for Education and Training in Integrated and
Sustainable Conservation of Built Environments. Gote-

borg 2008

23. Pir Meiling. Documentation and Maintenance
Planning Model - DoMaP A response to the need of
conservation and long-term maintenance of facades of
modern multi-apartment buildings. Based on case studies
in Goteborg in Sweden. Goteborg 2010

24. Christer Gustafsson. 7he Halland Model. A Trading
Zone for Building Conservation in Concert with Labour
Market Policy and the Construction Industry, Aiming
at Regional Sustainable Development Goteborg 2011

25. Johanna Nilsson. In Search of Scientific Methods for
Conservation of Historic Silk Costumes. Goteborg 2010

26. Birgitta Hafors. Conservation of the wood of the
Swedish warship Vasa of A.D. 1628. Evaluation of poly-
ethylene glycol conservation programmes. Géteborg 2010

27. Gunnar Almevik. Byggnaden som kunskapskilla.
Goteborg 2012

28. Jonathan Westin. Negotiating culture, assembling
a past. The visual, the non-visual and the voice of the
silent actant. Géteborg 2012

29. Ingalill Nystrém. Bonadsmileri under lupp. Spek-
troskopiska analyser av firg och teknik i sydsvenska
bonadsmalningar 1700-1870. Géteborg 2012

30. Thomas Strang. Studies in Pest Control for Cultural
Property. Goteborg 2012

31. Nina Nilsson. Firgbilden som redskap vid viixt-
komposition. Goteborg 2012

32. Ulrik Hjort Lassen. 7he Invisible Tools of a Timber
Framer. A survey of principles, situations and procedures
for marking. Géteborg 2014

33. Karin Hermerén. Den utsatta konsten. Att forvalta
konst i offentlig miljo - etik, lagstifining och virdeforin-
dring. Goteborg 2014

34. Jonny Eriksson. Bruk av kalk och sand ur ett hant-
verkligt perspektiv. Géteborg 2015

35. Leidulf Mydland. Skolehuset som Kulturminne:
Lokale verdier og nasjonal kulturminneforvaltning.
Goteborg 2015

36. Gustaf Leijonhufvud. Decision making on indoor
climate control in historic buildings: knowledge, un-
certainty and the science-practice gap. Goteborg 2016

37. Johanna Nilsson. Ageing and Conservation of Silk:
Evaluation of Three Support Methods Using Artificially
Aged Silk. Goteborg 2015

38. Patrik Jarefjall. Navarsmide — en metodstudie ur
ett hantverksperspektiv. Goteborg 2016

39. Mikael Hammelev J6rgensen. Forbandlingar om

kulturforemal. Partens intressen och argument i processer
om dterforande av kulturforemal. Goteborg 2017

155



HippeN CARPENTRY

40. Susanne Fredholm. Making Sense of Heritage Plan-
ning in Theory and Practice. Experiences from Ghana
and Sweden. Goteborg 2017

41. Tina Westerlund. Tridgirdsmistarens forokning-
smetoder. Goteborg 2017

42. Kristina Linscott. Interpretations of old wood: fig-
uring mid-twelfth century church architecture in west
Sweden. Goteborg 2017

43. Charlotta Melin Bylund. Wooden objects in historic
buildings: Effects of dynamic relative humidity and
temperature. Goteborg 2017

44. Malin Weijmer. [ sokandet efter delaktighet: praktik,
aktorer och kulturmiljoarbete. Goteborg 2019

45. Jonny Eriksson. Kalkbruk: krympsprickor och histor-
isk utveckling av material, metoder och forhillningssitt.
Goteborg 2019

46. Joakim Seiler. Management Regimes for Lawns and
Hedges in Historic Gardens. Goteborg 2020

47. Anna Lindgren. Planteringar vid jarnvégen: funk-
tion och organisation under stambanornas forsta tid.
Goteborg 2020

48. Erik Sméland. Der frivillige fartoyvernet i Noreg:
Historisk bakgrunn, omfang og motivasjon. Goteborg
2020

49. Karin Hermerén. Konsten att forvalta: bevarandets
utmaningar och mojligheter vérderingar och beslutspro-
cesser i 1900-talets Sverige rorande offentlig bygenad-
sanknuten konst. Goteborg 2020

50. Maria Nystrom. Managing Ecclesiastical Heritage:
Transformation of Discourses, Roles and Policy in Sweden.

Goteborg 2021

51. Petra Eriksson. Balancing Building Conservation
with Energy Conservation. Goteborg 2021

156

52. Arja Killbom. Painting Treatments of Weather-Ex-
posed Ferrous Heritage — Exploration of Oil Varnish
Paints and Painting Skills. Goteborg 2021

53. Tina Westerlund, Camilla Groth, Gunnar Almevik
(Eds). Craft Sciences. Goteborg 2022

54. Anna Lindgren. Staten som tridgdrdsmistare:
Jjéarnvigens planteringar frin naturforskoningskonst till
testamente. Goteborg 2022

55. Robin Gullbrandsson. Hidden Carpentry. Investi-
gations of Medieval Church Roofs in Vistergitland and
Northern Smiland. Goteborg: 2023.



