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The section of Medieval and Renaissance
Archaeology at Aarhus University has started a
research project on the role of the house in everyday life and culture in cooperation with the
Austrian Academy of Science and other European
institutions. Based on archaeological evidence,
written and pictorial sources as well, the project analyses house plans as materialized ideas of
how to live properly in different social milieus in
Middle Ages and Renaissance. As a first result of
this research project the development of the heating system and its localization will be discussed
in this paper. The examined room, the stube – in
German “Stube” or “Dorntze;” there is no English
expression for it, Danish “stue” or “doerns” – shall
be defined as a smoke-free heated living room
and was the most important location in the house
enabling its use throughout the whole year. Its
positioning was strictly bound to constructive preconditions, which can be traced using archaeological and building archaeological methods.

from the fire through a separate chimney out of
the building allowing these models to be fired
permanently.
All known examples of air convection heating
belong to an upper social context – such as monasteries, castles or the patrician upper class of a town
(Hofmann and Schneider 2001). Evidently, this efficient and widespread heating system was still in use
until the 16th century. In the monastery Ebstorf,
the late medieval construction even was renewed in
1671 before being finally replaced by a tile heating
stove in 1689 (Ring 2001, 29-31). We do not know
why this system fell out of use. Maybe, it was found
to be unpractical to run a heating system from a distant room in the cellar. Moreover it was easy to heat
the room directly above the burning chamber, but
it was growing difficult to warm dislodged rooms.
Indeed, no air convection system is known with the
burning chamber situated in an upper storey. This
solution would have been not only structurally difficult, but – regarding the fire danger – it would have
been possible only in stone buildings.

The subfloor convection air heating
The tile stove
This system is the oldest medieval form of smokefree heating in Europe. Although styles varied as
far as construction is concerned, the basic principle was similar (Bingenheimer 1998): The
space under the floor of the room was either filled with stones or empty air channels and heated
by convection. A separate burning chamber,
usually fired from a working place in the cellar
or beyond the building, is the heating core of this
system. Elaborate systems dissipated the smoke
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The second way to heat a room smoke free is provided by the tile stove. Its body is made of clay,
which serves as storage for warmth, whereas the
integrated ceramic tiles are able quickly to conduct
the heat into the room. In contrast to the open
fireplace which provides great heat but only in a
small radius around the fire, a tile stove produces
a constant and warm radiant heat. Once fired it
warms a room for about 24 hours.
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The “classical” tile stove is run as a breechloader. This keeps the stube free of smoke. The
most efficient combination is with the hearth
on its backside, which opens the possibility for
keeping the ember after preparing meals safely.
This efficiency is the core of a new concept of
living: the dwelling is differentiated into two
adjoined rooms, stube and kitchen. A chimney
is not necessary, the smoke might either stream
freely through the house, frequently the staircase
is built close to the kitchen for that reason – or it
is directed through a smoke stack into the roof.

Etymology of “stube” and “dornse”
In philological research, the word “Stube,” “stue”
or “stove” [medieval latin: estuarium] is seen as
closely related to the Latin verb “extufare,” “tufus”
[damp] which is interpreted as a hint to its relationship to “bath” or “bathroom,” Hähnel has
rejected this interpretation. He reconstructed an
origin in Upper German speaking area from the
word stem “stubbe” [German], similar to “stub”
[Danish], which signifies a stub of a tree or a
container made of wood, also used as an expression for a fire keeping vessel – which still survives in English “stove” or German “Stövchen”
[to warm]. The common origin might be an
encapsulated, evidently wooden construction in
the house. Derivations of “Stube” are used throughout Germany, Northern Europe and England
(Hähnel 1975, 328-333, 412-417).
Apart from the “estuarium,” which appears
as a Latinized version of “stube” in 1170
(Helmold von Bosau), in the Low German language area and Southern Denmark a second
root is in use: variations on the word “dornse,”
“dorntze” are documented since 1270 (Halle an
der Saale). The variation “thürnitz,” “turniza”
or “Dürnitz” is documented since the 11th century in Southeastern Germany. Both versions
are derived from the same Slavic root of unclear
origin. “Dornse” primarily names heated living
rooms in the area of the Hanseatic league between
Northsea and Russia, whereas “Dürnitz” is used as
a synonyme for “Hofstube,” i.e. a representative,
heated hall on the ground floor in a castle (Hähnel
1975, 333-343). This second etymological root
could be interpreted as a hint towards a Slavic
origin of a living room heated by an oven.
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Early archaeological evidence for the stube
In general, Europe is divided into a Western part
with a mild climate consisting of Spain, England,
France and Italy, which is dominated by fireplaces and hearth heatings, and the Central and
Eastern part from Switzerland to Russia, where
several types of oven heating are in use. Eastern
France, the BeNeLux countries, Northern
Germany and Scandinavia are a cross-over area,
where the tile stove was adopted or transformed
in the late medieval and post-medieval period
(Stelze-Hüglin 2004).
Although, the typological and chronological development of tiles is not yet known for all
regions in detail, several monographs describe
its main features between Alps and North Sea:
Franz (1969) and Liebgott (1972) have published systematic overviews from the art-historian
point of view, Tauber’s study (1980) put the
focus on the Swiss tiles, Hallenkamp-Lumpe
(2006) and Henkel (1999) covered Westfalia and
Hildesheim in Southern Lower Saxony. Hofmann
and Schneider’s congress transactions (2001) truss
short studies on Lüneburg, Lübeck, Stralsund
and the Baltic Sea area, Kristiansen’s publications
are an important step into the Danish material
(2008).
The use of oven heaters in Europe has a long tradition: In the Western Slavic area, stone and clay
ovens have been known since the very beginning
of the Slavic settlement in the late sixth-seventh
centuries, usually placed in a corner of the house
(Brather 2001, 99-101). However, these Slavic
ovens are constructed without tiles – and mostly
serviced from inside the house, so they belong to
the type of smoke ovens. The Slavic settlement
reached the Alpine Zone in Carinthia, this Slavic
heating perhaps came in contact with Roman construction knowledge in this area: In late ancient
Roman vaults in buildings, but also in kilns,
ceramic vessels plugged into each other formed
the wall. The earliest written source mentioning
this kind of kiln made of hundreds of “caccabos”
and placed “in pisile” (MGH LL 1868, 179)
derives from the Langobard kingdom in the 8th
century. This pottery based vaulting technique has
been delivered in the Circumalpine region until
the Middle Ages, as an example of a pottery oven
in Winterthur Switzerland of the 14th century
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proves (Roth Kaufmann 1997, 473; Stelze-Hüglin
2004, 320). It is only a short step from these pottery vaulted kilns to a tile stove, thus the connection between both types is probable.
The earliest ceramic vessels which could be
interpreted as beaker tiles have been found in
Alsace. They are dated into the early eighth
century while further findings from Northwest
Switzerland and the Middle Neckar region
belong into the ninth century (Stelze-Hüglin
2004, 325). Their cylindrical beaker shape differs slightly from the well-known younger examples of the tenth and 11th centuries, which
were part of the oldest reliable tile stove context from the castle Runder Berg close to Urach,
Baden-Württemberg. On the castle of Frohburg,
Kanton Solothurn in Switzerland, a tile stove
with similar beaker tiles was excavated. It has
been dated into the late 11th century (KlugePinsker 1992, 215-216). Both contexts show
the developed concept of two combined rooms
(Fig. 1), probably the one serving as “stue,” the
other as kitchen. This is the earliest form of
the medieval floor plan of houses in the Upper
German speaking region and the first known
urban tile stove in situ probably was a part of a
similar floor plan in Winterthur. It was found in
the remainder of a wooden building from 1208
[d] and it consisted of a cubic body made of
clay and a crown-piece containing beaker tiles
(Matter and Wild 1997, 79).

Fig. 1: Reconstruction of the tile stove on Frohburg castle
(Kluge-Pinsker 1992).
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Nevertheless, not each early tile stove was
operated as a breechloader: The earliest pictorial
sources – in the Würzburg Psalter [1250-1259]
and on the wall painting in Rindermarkt 26,
Zürich [early 14th century] – show openings on
the front and thus some early tile stoves might
have worked as a smoke oven at least until the
early 14th century (Stelze-Hüglin 2004, 322).
In contrast to air convection heating, a tile stove
is largely independent of substructions and thus
can be lodged not only in the basement, but also
in upper stories. Apart from remains of the furnace
itself, relics of the wooden stube construction are
the most important indicator for this heating system. Even in stone buildings, the earliest examples are erected as a wooden “box” made of spruce
wood, usually in a log construction between four
corner posts (Bedal 2002). This box was mostly
covered by a differentiated suspended beam and pan
ceiling, “Spunddecke” or “Bohlen-Balken-Decke”
in German. This construction forms a closed space
above – under the floor of the next storey. This void
primarily has an insulating function, but also can
be filled with straw or simply rubbish. Although,
the earliest preserved constructions were found in
Regensburg and are dated from the 13th century [see
below], the centre of this innovation is located in the
Alps and in Suebia (Furrer 2002). Probably, the construction of suspended ceilings or beam and panel
floors with an additional board covering began in the
13th century in the Alps and spread, together with
the innovation of the “Stube” from there throughout
Central and Northwest Europe.
The oldest upright preserved examples for a
“Stube” have been detected in Untere Bachgasse
6 (1264 d) and Wahlenstraße 8 (1307 d), both
located in Regensburg, Bavaria (Bedal 2002,
13). Their floor plan corresponds to the one of
the oldest farmhouse in Southern Germany, the
“House from Höfstetten,” built in 1368 d. Bedal
coined the expression “neunfaches Grundrissraster”
(nine-fold floor plan), which is defined by three
aisles and three bays. The “Stube” usually is located
in a corner of the first bay sharing a wall with the
kitchen, which either is placed in the adjacent aisle
or in the central bay. This central bay works as
traffic zone and gives access to all rooms, in multistorey buildings, the stair case also is positioned
here (Fig. 2) (Bedal 1987, 44-45).
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Fig. 2: Almoshof, Bavaria, 1554 (d). The ninefold groundplan
(Bedal 1987).

The spread of the stube and the
“nine-fold floor plan”
The stube as log construction is spread between
Alsace, Switzerland, Tyrol, Bohemia, Bavaria, Suebia,
Eastern Franconia, Thuringia, Sachsen-Anhalt and
Saxony (Bedal 2002, 13-15). since the 14th century, variations of the characteristic nine-fold floor
plan are common in southern Germany, sometimes
reducing the scheme to two aisles in three bays, e.g.
in Geislingen an der Steige, Suebia (Cramer 1988,
356). In the Eastern part of Upper Bavaria, Keim has
detected houses with a similar floor plan, but they
were heated with a smoke oven until the 16th century (Keim 2002, 70-71). Evidently, the concept of
a smoke-free heated living room was invented before
the 13th century and spread from the Alpine zone
in all directions: In the Grand Est of France, the
combination of kitchen and adjacent stube [French:
poêle] was introduced starting in Alsace before the
15th century. It spread into Burgundy, Lorraine and
Dauphiné by the 19th century. In contrast to the
Alsace, the poêle does not work as an ordinary, everyday living room, but is used only during winter
(Trochet 2006, 493-506).
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Fig. 3: Almoshof, access analysis (Katrin Atzbach).

The dissemination of the nine-fold floor plan
towards the north went slowly, although the tile
stove heating itself reached the Baltic Sea in the 12th
century (Hofmann and Schneider 2001). The Lower
Mountain Range Zone was not reached before the
end of Middle Ages. In this area, medieval houses
followed a different floor plan: the so-called gothic
hall house. In Limburg, Hesse, a group of late
medieval citizen houses has been preserved. The
house Kolpingstraße 6/Bergstraße 7 has been built
in 1291 [d]. Originally, the ground floor and the
first floor were timbered as one storey. The first two
zones toward the street were filled by a big hall, the
last zone contained two sub-storeys, the lower one
probably containing the stube. In the big hall, where
the hearth was situated, the staircase was located in
front of the third zone and also worked as a funnel.
In the upper floor the house was subdivided in three
bays, the central one probably with an opening into
the roof (Altwasser 1997, 61-115). This floor plan
unites an older concept of living, the open hall with
a hearth, and a differentiated concept consisting of
three zones on the upper storey. It is not as refined
as the southern German one, but was obviously a
simplified or adapted version.
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What was probably an older concept of living in a
big hall was common in the region between the Lower
Mountain Range and Southern Jutland, known as
the region of the “Niederdeutsches Hallenhaus,”
which derives from the high medieval longhouse
(Reichmann 1991, Zimmermann 2001). Before the
15th century, a new development took place: the floor
plan was enriched by an additional zone at the gabled
end with the fireplace, the Kammerfach [chamber’s
partition] (Fig. 4). Frequently this zone is erected on
a low cellar, and it is containing an upkammer, a stube
with a tile stove adjacent to the kitchen zone and side
chamber (Stiewe 2007, 73, 101).

In an urban context, the Niederdeutsches
Hallenhaus is built in a reduced version, the
“Dielenhaus.” Originally a big hall without compartments, in the 13th century, the Stube firstly is
constructed as a small, built-in room at the gabled
end towards the street. This way of constructing
compartments into the hall remained common
until the end of the Middle Ages and longer. Like
the Kammerfach of the rural Hallenhaus, the stube
can fill the whole width of the house in the rear
of it. These compartments may be heated by an
air convection heating or a tile stove: In Lüneburg
a house of the late 16th century originally was
planned to be heated with a convection heating
but changed into a tile stove heating during construction (Ring 2001, Abb. 2, Abb. 12).
This development did not reach Denmark before
the 16th century. The earliest tiles are known
from complexes of the 13th century found at the
monastery of Sorø (Kristiansen 2008, 245-247).
The medieval floor plan of Danish houses can be
characterized as a linear scheme: since the tenth/11th
century, a house consists of a row of rooms, each one
as wide as the house (Fig. 5), the central room, the
“stue,” is heated by a fireplace, in the late medieval
period smaller, unheated annexes are added (Svart
Kristiansen 2008). Since the second half of the 16th
century this linear scheme is differentiated: a corridor
[named with the German word “Diele”] gives access
to the group of “dørns” [Stube] and adjacent kitchen
on the front side and the “pisel,” a representative
room with a fireplace on the backside in the tradition of the older “stue” (Fig. 6). The northern part of
Jutland is reached in the last decades of the 16th century as the rebuilding of Vestergågade 9 in Aalborg
shows in 1580 (Engqvist 1976, 185).

Technology and access analysis

Fig. 4: Schatensen, 1580, Niederdeutsches Hallenhaus
(Zimmermann 2001).
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The technical innovation of a heating system
consisting of a clay body with built-in tiles spread
within only 100 years from the Alpine zone to the
North Sea and Baltic Sea region. This new heating system was used to create a smoke free heated
living room, but evidently the original system of
the nine-fold floor plan was transformed between
the Upper German region and Denmark.
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Fig. 5: Aalborg, Vestergågade 9, 1580.
(Engqvist 1976).

Fig. 6: Aalborg, Vestergågade 9, 1620
(Engqvist 1976).

It is possible to determine the degree of this
transformation using Hiller’s and Hanson’s access
analysis examining the “relative asymmetry”
(Fig. 3). This coefficient measures inter alia the

centrality of a room, the lower its value, the more
central a room is located within the access system
in a house (Hillier and Hanson 1984, Manum et
al. 2011), see Table 1:

Table 1. Relative asymmetry calculated with AGraph software (Manum 2011)
Building

RA
kitchen

Floor plan

0,33

Bedal 1987

0,28

0,28

Scholkmann 1983

0

0,40

Cramer 1988

0,29

0,10

Renfer 1988

1291 d

0,66

0,16

Altwasser et al 1997

16th

0,28

0,19

Walbe 1979

Datation

RA Stube 1

1. Almoshof

1554 d

0,33

2. Blaubeuren, Markstr. 13

1412 d

0,28

3. Geislingen

1404 d

0,40

4. Glattfelden

1526

5. Limburg, Kolpingstr. 6
6. König, Alte Schmiede
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RA Stube 2
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RA
kitchen

Floor plan

0,10

Zimmermann 2001

0,00

Stiewe 2001

1,00

0,33

Ring 2001

1533

1,00

0,33

Engqvist 1976

11. Haderslev, Slotsgade 23

1568

0,50

0,50

12. Aalborg, Vestergaagade 9

1580

0,33

0,16

Engqvist 1976

13. Aalborg, Vesterggagade 9

1620

0,30

0,40

Engqvist 1976

Building

Datation

RA Stube 1

7. Schatensen

1580

0,35

8. Detmold, Hof Klöpping

1573 i

9. Lüneburg, Sülztorstr. 1

1575

10. Ribe, Grönnegade 12

In the region of the developed nine-fold floor plan,
in Upper Germany [no. 1–4], no remarkable difference is visible between the centrality of kitchen
and [first] Stube. In the Lower Mountain Range
[no. 5–6] which was dominated by the “gothic”
hall [no. 5] before the adaption of this floor plan
[no. 6], the kitchen – located in the hall and thus
in the central access zone – was much more central than the remote Stube. This is very similar to
the structure in the Niederdeutsches Hallenhaus
[no. 7–9] and to the medieval linear floor plans in
Denmark [no. 10, 12]. With the introduction of
the group consisting of stube and kitchen in the last
decades of the 16th century in Denmark [no. 11,
13], the centrality of the kitchen is reduced, but
the Stube does not reach a coequal position alike
in southern Germany and Switzerland.
Consequently, the northern region was adopting
the heating system, but not the original con-

RA Stube 2

cept of living rooms. The stube did not reach
the same status like in the Alpine zone. Further
studies within this project will deal with the
question how technical innovations were
implemented into traditional house concepts
and who the bearer of these innovations was.
This will shed a new light on the understanding of the social life in a house interpreting
his construction.
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