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The Biezno experiment is based on the results of long-term systematic excavations which laid bare house plans well-suited for further
interpretation. It is conceived as a complex undertaking the backbone of which is represented by experimental erection of twoe Old
Slavic dwelling structures. Building materials for which there is evidence from the Slavic period were emplayed and the whole task has
been carried out by means of replicas of Old Slavic tools. The ultimate aims were io investigate the technical demands of building, the
optimal number of labour hands, the period of time required, and the consumption of material. The building experiment was followed
by the investigation of problems of heating the houses in winter conditions. Another experiment involved living in an Old Slavic house.
This was done in order to see how the space of the building could have been exploited for work and rest of a small family the existence
of which is assumed for the Slavic period (that is c. 6th— 9th century A. D.). This involved the imitation of ancient activities
carried out in the house that would be as close as possible to the original behaviour patterns. The fundamental component of these was
represented by food preparation, including making of fire, corn-grinding, cooking, and baking. The evidence gathered during the expe-
riment permils us to envisage the daily routine of peasants living in Old Slavic villages and some parts of it are applicable to the
prehistoric period in general. It may also be helpful for explanations of certain find contexts observed during archagological investigations.

The last decades have seen a marked increase of archacological interest in investigations of
village settlements. A number of large-scale investigations which brought to light substantial seg-
ments of villages or, in some cases, even complete settlement plans are available for a number of
prehistoric and early historic periods. Evaluation of the results obtained frequently focus on mobile
objects — mostly pottery —, while questions pertaining to the settlement proper, such as the func-
tion of individual features, their life periods, or the structure of settlement receive a rather mar-
ginal attention. The causes of this are inherent to the character of archaeological sources the infor-
mation value of which is limited both generally and locally (in some regions, no wooden building
components are preserved, even on the foundation level;) furthermore, the recent trend of the re-
search to multiply constantly our source base in an extensive fashion leaves little time for a more
profound analysis of the general situation and for studies of the structures of sites. In addition to
this, details connected closely with questions of importance for studying prehistoric villages and
their life are not treated with sufficient attention. I am now thinking of reconstructions of structu-
res which may throw light on their function, their life periods, and so on. Some excavations have
yielded evidence allowing not only the usual reconstructions which may be best termed static —
may this represent a description drawing, model, or a life-size imitation — but even dynamic
reconstruction including the whole building sequence. Such cases represent building experiments
aiming at the evidence given both by the work procedures and by practical properties of the struc-
ture in question. This is, in my opinion, one of the possible methods of approach to fundamental
questions of settlement in prehistoric and early historic conditions.
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Conditions for putting these projects into practice were offered by long-term systematic excava-
tions at the site of Bfezno by Louny which revealed several settlements — or fragments thereoff —
datable to various prehistoric and early historic periods. There is no difficulty in identification of
features and construction traces at the site of Bfezno, in consequence of which the investigations
registered a number of house plans suitable for theoretical reconstructions of their construction and
appearance. There was also a practical advantage at hand as we could choose a suitable building
spot at Bfezno. The management of the State farm at Bfezno and the Cultural Section of the District
National Committee at Louny were very helpful to us in this matter. In 1981, the Institute of
Archacology of the Czechoslovak Academy of Sciences at Prague initiated a building experiment
for which an Early Slavic hut No. 5, excavated at Biezno, was chosen; in the next two years,
experimental building of another Slavic house No. 69 (of the 9th century A.D.) took place. In both
cases the structures were of the same type as those the foundations of which had previously been
laid bare at the site of Bfezno. Both of them belong to a characteristic type of Slavic dwellings with
{loors sunk below the ground level (Pleinerovd 1975).

Before discussion of the experiment proper, a few words are necessary concerning its aim. The
reconstructions were not undertaken with the sole purpose of providing an idea of how the shelters
might once have looked like. Though having a cardinal importance, they were meaningful only
in connection with other questions the solution of which represented the ultimate purpose of the
experiment. Crucial issues followed were those of the technical skillrequired for erection of the ancient
buildings, of the building time, optimal number of working hands, and material consumption.
If these were to be investigated sensibly, we were obliged to use the same building materials, the
same tools, and, if possible, the same work procedures as the builders of yore.

The foundation of the building experiment was a concrete ground plan with all its details and
gaps. I emphasize this point as we could choose from two alternatives — either to build on a par-
ticular, excavated plan, or to depart from a plan corresponding to finds of Old Slavic dwelling
structures and incorporating elements documented on various houses or even on various sites so
that it would represent a generalized comprehensive type. Though the other alternative might
seem more advantageous from the viewpoint of the completeness of the plan, we have not resorted
to it as there is no guarantee that the individual elements could really turn up precisely in this com-
bination.

The building experiment grew into a wider-range and long-term activity including: 1. the building
phase, 2. the phase of heating the hut interior, and 3. the phase in which practical and dwelling
properties of the house were tested.

Building of houses

The building phase constituted a base for all our undertakings. It required a rather laborious
preparatory stage both theoretical and practical. We had to evaluate the preserved remains and
derive a most probable construction from these. In this direction, we benefited from the collabo-
ration of Ing. Arch. J. Skabrada, CSc., of the SURPMO (State Institute for the Reconstruction of
Ancient Towns and Structures), and, in the case of the first structure, of Dr. J. Vareka, CSc., of
the Ustav pro etnografii a folkloristiku (Institute for Ethnography and Folklore, Czechoslovak
Academy of Sciences, Prague). According to the interpretation of building remains that won a com-
mon consent, Ing. Skabrada produced a drawn project for each of the reconstructions at the scale
of 1 : 20. Though the reconstruction project represented our basic guideline, some adjustments took
place in the course of its practical application. The extent of these was larger in the case of the
second building, house No. 69. This may be observed in comparison of the drawn proposed recon-
struction with photographic and drawn documentation of the structures actually erected and in
the description of reconstruction and progress of the building. It was necessary to procure working
tools that may have been used by the peasants of Old Slavic times. Out of a whole range of equip-
ment, basic types of woodworking tools were selected. First and foremost, these included iron
axes; we chose the narrower type most usual in the earlier period. In addition to this, adzes — i.e.
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Fig. 1. Replicas of Slavic woodworking tools employed in building the Biezno experimental houses.

axes with transversally placed cutting edges —, iron chisels, current in Europe since Hallstatt
times, spoonshaped augers known since the La Tene period, and, finally, tools with lobes in their
hind parts were employed. We decided not to use a saw as only small knife-shaped saws for bone-
working are known from the Slavic period and there is no evidence for large wood-cutting saws.
A series of the above—mentioned basic tools copying the original pieces in shapes, sizes, and weights
(Fig. 1), not in production technology of the tools (that would have been outside the scope of the
present undertaking) were manufactured for the purpose of the experiment. The usual steel used
for the manufacture of present-day hoes and pickaxes was resorted to. Associate Professor R. Plei-
ner, DrSc., of the Institute of Archaeology (Czechoslovak Academy of Sciences, Prague) lent us
a hand in the selection and design of working tools.

The other task of the preparatory stage was the procuring of the necessary building materials.
For the earliest Slavic period, botanical identifications of wood remains (Opravil 1975, 15—17),
both from other huts and from hut No. 5 itself, were at hand. The presence of maple, oak, pine,
ash, and fir was ascertained. The features of the subsequent phase of Slavic settlement contained,
in addition to the above-mentioned species, remains of beech, hornbeam, hazel, willow and poplar,
rarely also of elm. While all of these trees m'ght have grown in close proximity of the site in the
Early Slavic period, the fir represents an intrusive element. Its origins may be sought in higher-lying
areas, most probably in the Kruiné Hory (Ore Mountains), from where it might have migrated
down along the Ohie (Eger) river as far as the present Bfezno region. Of the species suitable for
building, only ash, willow, hazel and pine are still present in the vicinity of Bfezno. There is a small
pine wood on the Bi'ezno hill but no cutting of trees was allowed. With the help of the Zatec branch
of the Severodeské statni lesy enterprise (State Woods of Northern Bohemia) we obtained oak and
beech trunks which, together with ash wood, constituted our main supply of building materials.
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Building of house No. 5 (6th century A. D.)

1. The situation as found

The plan of the hut constituted an irregular oblong with rounded corners (4.40—4.60 times 4.20 m) with the longer
axis running W—E and sunk some 80 cm below the original surface. Within the sunken part, pits for large posts
(43 and 47 cm deep) were observed at the centres of both end sides; another trace of a large post was found in the
NW corner of the building. In some spots, small pits for pegs were observed close by the walls. A rectangular
hearth paved with pebbles was situated in the NW corner (Fig. 2).
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Fig. 2. Bfezno, district of Louny. House No. 5, plan as revealed by excavations.
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Fig. 3. Reconstruction project of house No. 5 before the experiment. Drawn by J. Skabrada.
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2. Reconstruction

Two facts represented departure points for theories concerning construction. Both large posts
along the oblong axis of the structure bear out the truss construction. Both supporting posts car-
ried the ridge pole from which pairs of rafters were suspended giving thus birth to a double-slope
gabled roof. In a preliminary outline we suggested a combination of gabled roof and hip-roof with
a hip on the eastern side. The reason for this was the location of the eastern post at a distance of
70 cm from the wall, unlike the western ridge post which was leaning on the dug-out wall. Finally,
however, we decided that due to the general irregularity of the ground-plan, this could have been
an accidental and unintentional feature. A. Pitterovd (1970, 135) quotes the ground plan of the
Bfezno hut No. 5 as a typical example for a reconstruction with a gabled roof carried by supor-
ting posts with a ridge pole. The other fact was represented by peg holes along the dug-out walls
which might be interpreted as traces of anchor ng the wattle revetments of walls indicated also by
slightly curving corners of the ground plan. Light walls of this kind were surely unable to support
the weight of the roof the rafters of which had, in consequence of this, to lean on the earth (Fig. 3).
A slight modification of the project in which the corbel beams closely followed the irregular outline
of the dug-out southern wall of the feature resulted naturally from its practical application; this
would have brought about curving of roof. In actual size, we kept a straight line of both the corbel
beams and the southern slope of the roof. The irregularity of the foundation is an accidental factor
which did not necessarily command an adaptation of the building construction. In fact, the Slavic
builders found an Unétice-culture grave (Early Bronze age) in a stone cist at this spot. The height
of the hut could have been estimated fairly safely on the base of the width of the dug-out founda- -
tions and the roof-slope angle of ¢. 40—45°, usual in our climatic conditions. Height from floor to
the roof ridge could have amounted to 3 m, wall heights might have equalled some 1.45 m.

Of unclear purpose for the reconstruction was the large post in the NW corner behind the hearth
which we were unable to interpret. A post for hanging up a kettle does not seem likely in view of its
stoutness; it might have supported the roof as a part of a smoke-evacuation arrangement but its
pratical solution seems to be rather problematic. Neither does it seem probable —in view of the
archaeological situation — that this might have been an additional support. At this spot, another
Unétice-culture grave in a stone cist was hit upon by builders of the hut; the frontal slab of the cist,
protruding above the hut floor level, was left in position, obviously with the intention to separate
the post from the fire.

Entrance to the house was at the centre of the W end wall. This is borne out by a slight hollow
at that spot which indicated that the door could have been opening outside. On the outer side,
the entrance was provided with a pavement of flat slabs of stone. All this was duly respected in
the reconstruction.

3. Sequence of building activities

a) Preparation of wood, digging the foundations, tool kit employed and the time schedule

Tree trunks transported to the building site had to be shortened to a manoeuvrable length o
4—>5m (Fig. 4 : 1). Bark was peeled off the trunks as we assumed that a part of the material would
not be put to immediate use but be left lying on the spot for some time instead. It fact, it was no
necessary to skin the trunks systematically?, as foliate trees are less prone to be attacked by insects
than coniferous ones, but they may be endangered in this way after some time. We felled some
ash trees on the spot, treating them in a similar manner. The next step was represented by exca-
vation of the foundation, representing some 15 cubic metres of earth, and by sinking holes for posts
exactly duplicating the original archaeological findings.

Narrow Slavic axes were used to fell and cut trees and to chop off the branches. A lobed tool
with a straight handle (Fig. 4 : 2) did good service in peeling the bark off the trunks. It is reminis-

1. As pointed out by Mr. V. Stajnochr, Department of Ethnography, National Museum, Prague.
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Fig. 4. 1 — trunks brought to the site, mostly oak and beech wood; 2 — peeling off the bark with a tool with lobes
on the hind part.
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Fig. 5. House No. 5. 1 — positioning and erection of supporting posts; 2 — trampling earth around the E suppurting
post.
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Fig. 6. House No. 5. 1 — supporting posts with ridge pole; 2 — construction of roof.
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Fig. 7. House No. 5. Covering of the roof. 1 — thrusting a reed thatch onto a wooden sword; 2 — binding of thatch
to horizontal sticks; 3 — S side of roof with wattle. Building of walls. 4 — wattling.

cent of present-day lumbermen’s tools for peeling off the bark, which, however, are much wider.
Adzes which were assumed to have been employed — among others — for skinning tree trunks
proved unsuitable for work on trunks in horizontal position. Chisels and spoon-shaped augers were
also used in the building. The excavation was done by modern tools; only in a certain section was
a tool with lobes in the hind part and with a knee-joint handle resorted to. Periods of time required
for carrying out individual tasks were noted down. The following schedule is given only for the sake
of crude estimates, as its value may be considered problematic. Workers whose performance is
being tested try subconsciously to maximalize their outputs; the main thing is, however, that
the sum of time periods needed for works assessed individually does not lead to an average perfor-
mance over a longer period of time which is decisive for comparisons. Comparing the work of a
master carpenter and of lay amateurs during the next building experiment led me to the conclusion
that the substantial difference does not lie in performing a certain act but in the overall approach
to the problem — a series of preparatory procedures, manipulations with materials, and the like.
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Continuous measuring of mutually overlapping work procedures was not possible in our case.
A certain idea might, then, be formed according to overall time measurements which I give here
among the results of the building experiment.

The time of ¢. 2—2.5 minutes was needed to cut an oak trunk 13 centimetres thick by a narrow axe of iron;this
increased to 7 minutes with oak trunks 20 centimetres thick and to 12 minutes with beech trunks 20 centimetres thick.
An oak trunk 4.5 metres long and 20 centimetres thick was skinned in 5 minutes; beech trunks were not so easy to
clean — a trunk 4—5 metres long and 20—25 centimetres thick took 8— 12 minutes. The comparison of excavation
speeds by means of a pickaxe and of a lobed tool showed that work with a pickaxe went on almost by one-half quicker.

b) The building

Except the sunk part, the basic construction of the hut consisted, in practice, of assembling the
roof. At first, we positioned the supporting posts into their respective holes and fixed them in by
trampling (Fig. 5). One of these was of beechwood with a naturally grown fork; the other one was
of oak and slightly hollowed out in the top part as noted by 7. Mjartdn (1963, 98) in the cases of
some recent houses with posts supporting the ridge pole. This was followed by suspension of rafters,
mostly of ash wood and of oak; we tried to use pieces with branches forming natural hooks (Fig.
6 : 2). The sunken — floored structure and the roof leaning on earth assured the desired stability
of the ridge pole construction. The choice of material was limited and we had to use even substan-
tially warped trunks which slowed the speed of work. We had to re-arrange the rafters several
times and some items with hooked ends that were most crooked had to be replaced in order to
achieve at least a satisfactory level of straightness of the roof slopes which would permit the
fixing of horizontal sticks.

As neither iron nails nor any building fittings of metal were found in any Slavic buildings, the
joints were carried out by means of tying with twines or by fixing with pegs. In:the case of this first
building, production of suitable twines was something of a problem to us. Again, there was not
enough suitable material and we had no precise knowledge of the possible variants of application
and of the details of technological procedures. At first, we used raft twines, that is, young spruce
trees soaked in water for some time, after their tissue had been beaten soft; these could be wound
into ropes. Though no suitable material was available — there was a lot of knots — the tied joints
held well both the construction and the weight of people ascending the roof during the covering
works. A twine tied in position tightens after drying and is very firm. We realized that no spruce
twines could have been used originally as there were no spruces in the vicinity, but it was especially
spruce twines on which we had at least some information. In less exposed spots we used strips of
bark freshly peeled off, and willow twigs. All these ways and means proved to be suitable.

The lower ends of rafters were laid on oak lodging beams resting on earth and joined to them by
means of wooden pegs; holes were bored by replicas of augers. Rainwater trenches sloping slightly
castwards were excavated along both sides of the roof. Pegs were also used in assembling the door
frame. Even before covering of the roof, stout branches were sunk into earth along the walls inside
the house as a base for wattle wall revetments. A slender post with a forked top reaching up to the
ridge pole was added to the centre of the E wall. It rested on stones as there was no posthole in the
original ground-plan. Its purpose was to fortify the structure of the end wall. The walls were co-
vered with wattling of willow- and ash-tree branches; at the tops of both gables, two ventilation
apertures were left free (Fig. 8). The wattling was carried out at the same time as the covering of
the roof (Fig. 7 : 4).

No concrete evidence for roof-covering was at hand. We decided to use reed thatch as reeds
were likely to occur throught the ancient riverside area in sufficient quantities. At the time being,
however, reeds are not available in the vicinity of Biezno. The closest site was that of Divice (20
kilometres distance), from which we brought the required quantity of reeds to Bfezno. Tying on of
thatch and covering of roof were done in the traditional way by Mr. J. Kfivan, an old-age pensio-
ner from the village of Telce. Bundles of reeds were run by their central parts against a wooden
sword and wound around it (Fig. 7 : 1). Finished in this manner, they were tied on horizontal sticks
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Fig. 8. House No. 5. Ventilation aperture in the E gable; daubing of walls.

from the lower parts gradually upwards to the ridge by means of reed bands (Fig. 7 : 2). In this
fashion, the N side of the roof was finished. The S side was assembled in a different way — not with
horizontal sticks but by means of wattling (Fig. 7 : 3). This, however, was not well suited to the
fashion of covering used by Mr. K¥ivan. Densely spaced branches prevented fixing of thatch. This
led us to the re-arrangement of the branches of the wattling into densely spaced bands of branches
between which intervals were left free; these branch bands were then tied to the rafters and the
thatch was, in its turn, tied to these bands. The ancient way of roof-covering might have been
even simpler; however, no evidence thereon is available. The roof ridge has been covered with
daub in order to achieve a suitable isolation of the most vulnerable component.

One of the last tasks to accomplish was the daubing of walls. We used yellow clay of our excava-
tion of the experimental house. This was poured over with water and mixed with chaff and
bits of reed. The admixtures amounted to c. one-fifth to one-sixth of the total. The yellow clay,
well-trodden by feet, was left to season for a day or two. The walls were daubed gradually as the
wattle-work was capable of bearing only a layer of a certain strength while next layers had to be
added after the first one was slightly dry. The thickness of the end walls which we could daub above
the earth from both sides amounts to some 15 centimetres (Fig. 8). The long walls, daubed from
the inside only, are thinner. In those areas, however, the parts of walls protruding 65 centimetres
above ground are protected from outside by the eaves of the roof resting on earth. Finally, the
door, made of thin ash stakes set into a grooved frame, was assembled. This is a “flag-type door”
set by its lower end into a stone with a hollow. The door was fastened to the W supporting post by
means of leather straps (Fig. 9). No archeological evidence was available as to the entry into the
sunk part of the building. We put in a short oak ladder similar to the one found at the Early Roman
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Fig. 9. House No. 5. 1 — W end wall with door; 2 — detail of hinging the door by means of leather straps.
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the roof with twine bindings.
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(shortly after 0 B.C./A.D.) settlement at Tuchlovice, district of Kladno (Motykovd-Sneidrovd 1970,
241, Fig. 4).

¢) Work inside the building
The interior furnishings were limited to the barest necessities corresponding to the needs of
a small family consisting of both parents and children the existence of which is assumed for the

0] im
e

Fig. 11. Btezno, district of Louny. House No. 69, the plan as revealed by excavations.
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Slavic period. Heating facilities were represented by an oblong hearth paved with pebbles, located
in the NW corner (Fig. 10). The principal component of the bed was constituted by a simple
L-shaped frame attached to the NE corner of the hut. The frame was composed of two pairs of
oak trunks resting upon one another and held in place by vertical pegs driven into the earth. The
bed space was filled in with branches and covered by straw and reeds, whereby a sleeping platform
measuring 175 X 135 centimetres was created. Its length was determined by the necessary distance
from the hearth and by the length of the N wall. The width was based on the assumption that both
parents and their young children slept on the platform with their feet towards the hearth. Two
posts at the opposite southern wall could indicate a bench which could have offered additional
sleeping space, for instance, for grown-up children. This interpretation, however, is equivocal and
we decided to dispense with the bench. The building was undoubtedly provided with wooden
hooks, rods and pegs for hanging-up and drying of objects; these were positioned gradually as the
needs arose during the next, heating phase.

Building of house No. 69 (9th century A.D.)

1. The situation as found

The ground plan of house No. 69 was oblong, or precisely, slightly trapezoidal, narrower on the N side. Maximum
dimensions amounted to 3.60 x 3.10— 3.30 metres. The floor was sunk some 40 centimetres below the original ground
level. The feature had four corner posts the distances between which equalled — along the N—S axis and measured
between the post hole centres — 3.30 metres, 3.10 metres on the S side and 2.70 metres on the N side. The depths
of the respective postholes were 29 centimetres (NW), 39 centimetres (SW), 38 centimetres (SE), and 35 centimetres
(NE). There was also a hole for a double post at the E wall which might have had some connection with the entrance.
The NW corner contained remains of a stone-built oven. The longer dimension of the house followed the N—S
direction (Fig. 11).

2. Reconstruction

Corner posts, ground-plan outline, and position of entrance were taken into consideration for
the reconstruction. There was a probability of a construction with horizontally laid round timbers
or beams but not of a “Blockbau’ construction. The siting of posts in the very corners excluded the
simple manner of letting the trunks in between the dug-out foundation and posts. The solution
that seemed to us to comply best with the observed facts was that of a groove construction (post
and beam construction: Fig. 12; the terminology used is that of 7. Vafeka 1977, and of the encyclo-
paedia by V. Frolec and J. Vafeka, 1983). In the course of building, the position of the doubled post
at the E wall, out of a straight line connecting both corner posts, became rather conspicuous. We
have not given full justice to this fact in the reconstruction project. There was a larger space behind
the doubled post so that horizontal beams could have been only inserted behind it; this was actually
carried out in the building. At the same time, this allowed to keep the outline of the whole E wall
straight. For these reasons, I believe that this solution is rather probable; moreover, there are
additional advantages in combination with the entrance. There were no supporting posts of the
roof which would have left postholes; the roof was thus probably of the type supported from below
but resting on the upper construction topping the walls. As for roofing, we hesitated between
a gabled roof and a hipped roof. In view of the ground — plan outline, not even a tent-like roof
was entirely excluded, but that does not correspond to local traditions and is rather unlikely for
our region. The gabled roof could have rested on half-posts resting on a frame which would have
left no traces whatsoever. A simpler solution would be to place the supporting posts within the
ground plan or outside it. There were, however, no remains of such constructions. In the
construction project we took a compromise stand and proposed a roof with a gable arran-
gement in the S part and a hip on the N side. When we started building in the real, however,
I have opted for the hipped roof on second thoughts about the location of the entrance. If there
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Fig. 12. Reconstruction project of house No. 69 before the experiment. Above — transversal section and S gable;
below — ground plan. Drawn by J. Skabrada.
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were a double-slope roof or even the roof with a hip on the N side, the best place for an entry
would not be the longer side of the house but the S end side in which the height of the entry would
not be limited by the wall height above ground. Total wall height reached 180 cm, height from
floor to the ridge 310 cm.

As for the character of the roof, the project suggested a two-layer construction. We realised that
such a way of roofing is not likely for buildings of this period but we decided to use it in view of
the next item on our schedule — the heating — because we wanted to achieve a better isolation of
the house as against the first light dwelling No. 5. Ventilation apertures were envisaged by the pro-
Jjectin the upper parts of N and S gable, of which the S was accompanied by two small windows in
the lower part of the gable. This corresponds to the system of three ventilation- and illumination
windows of medieval buildings in the so-called pyramidal arrangement, more correctly, in a lo-
cation in the corners of an equilateral triangle. In a certain modification, this feature was applied
in view of the heating experiments.

3. Sequence of building works

a) Preparation of wood and excavation of the foundation

Only in exceptional cases could oak trunks be used for wall construction. We had at our disposal
principally beech trunks of larger diameters; in consequence of it, we had to build the walls of
half-round timbers starting with splitting of whole pieces. Walls built of thinner round timbers
would have been more advantageous in view of the limited amount of labour required. Slavic
builders whose supply of building materials was not limited would probably have opted for this
procedure. The trunks, some 4 metres long, were ready from the preceding season. Wooden wed-
ges, narrow Slavic axes and a wooden mallet (Fig. 13) were used for splitting. The wooden mallet
broke during the work and before we procured a spare one, we had employed an iron mace.
Later on, we also put in some wedges of iron as the wooden ones wore off quickly and had to be
replaced every now and then. It was necessary to turn the trunk and work from both sides in the
splitting process. If the split was running wrong we could get it back into line by cuttisng the natural
layers of wood by an oblique blow of the axe. Inner sides of the half-round timber were roughly
smoothed by the axe; some of them had to be slightly cut lengthwise in order to get rid of major
irregularities and to avoid larger gaps in superimposing one trunk over another. The division of
half-round timbers for particular walls was carried out and these were roughly adjusted as to the
desired lengths.

This was followed by further procession of wooden components. The first to be treated were
corner posts of oak trunks provided each with two grooves and a cube-shaped tenon on their
upper ends. Exact adjustments of log lengths and carpentry work—tenons, gouging, and grooves-
were going on parallel with building as well as more careful surface finish of the inner sides of
half-round timbers. Carpentry work was supervised and more sophisticated tasks carried out by
a master carpenter — old age pensioner J. Tajtl of the town of Louny. Students and old-age pen-
sioners worked according to his instructions.

At the same time we started the excavation according to the original observations by means of
modern tools. The lobed tool was used in an experimental section; the experience confirmed our
observations from the excavation for the first building. We excavated some 4.5 cubic metres of
earth.

b) Tools employed and time required

Wedges of iron and wood, a wooden mallet and an iron mace, narrow Slavic axes, an adze,
narrow iron chisels, a lobed tool, an auger and wooden equipment for trampling the earth hard.
Tenons, grooves, and mortises were executed by means of a chisel, an adze did good service in
surface finish. An adze does not run deep into wood and does not chop off splinters but wide and
flat flakes of wood ; a careful worker is capable of producing an even surface.
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Fig. 13. House No. 69. 1 — 4 — cutting of trunks for building of the walls.

Time limits: Most of the work was done by amateurs, the performance of a master carpenter
is especially recorded. On the problems of time limits cf. supra p. 113—114.

At first, the splitting of a beechwood trunk 20— 25 centimetres thick and c. 4 metres long took 2 men some 30 minu-
tes. Later on, this time was slightly reduced. Levelling of the cut surfaces of half-round timbers by means of an axe
took two men some 10 minutes. Exact adjustment of length and levelling of the ends of half-round timber in prepara-
tion for working out a tenon done by means of a chisel took one man 45 minutes. Working out one-side end tenons
on half-round timber the same 45 minutes, working out cube-shaped tenons on tops of corner posts 30 minutes, ma-
king a groove on a corner post 20 minutes (both latter items done by a master carpenter). Production of a twine of
interlaced pairs of willow branches took 4—5 minutes and two men,
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Fig. 14. House No. 69. 1 — trampling earth round the entrance post; 2 — posts with grooves and tenons in position.
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Fig. 15. House No. 69. 1 — work on a half - round timber tenon; 2 — building of E and W walls of half-round
timbers inserted into post grooves.
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Fig. 16. House No. 69. Construction of building. Details: above left the circle — tenoning and rabbetting; below left
— a post with grooves and half-round timbers with tenons; above right — detail of tenoning of a pair of rafters;
below right — construction of roof (lower mantle). Drawn by R. Pleiner — H. Houfova.
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¢) The building proper

Erection of house No. 69 was carried out in two campaigns in 1982 and 1983. The sinking of
corner posts (Fig. 14 : 2) with grooves and top tenons was followed by building of walls. Only two
posts were fixed firmly while the other two were inserted into their pits in order to allow for at
least an initial manipulation in setting horizontal beams into the grooves. When all the four corner
posts were firmly fixed in the ground — the walls having been built to about half of their propo-
sed heights by then —, we had to provide external supports for the corner posts in order to
avoid forcing the building frame apart by pressure of the horizontal beams before it could be
held together by the upper circuit. There were, however, problems with the W wall which started
to fall apart in the upper courses in consequence of which we had to take out and shorten some
half-round timbers. Assembling of the walls proceeded fairly quickly; half-round timbers with
tenons on both sides (Fig. 15.1) were inserted into grooves in corner posts. All this could have been

Fig. 17. House No. 69. 1 — threshhold; 2 — entrance, doorframe with half-groove; 3 — detail of the SW corner
of the circle — tenoning and rabbetting; 4 — plank door.
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Fig. 18. House No. 69. Construction of the entrance area. Above left — a transversal trunk and ,,polenice* (log-drying
space) ; above right — entrance with a door-frame with halfgrooves and ground plan of the threshhold; below left —
a door of planks inserted into the frame grooves: below right — the inner step. Drawn by R. Pleiner —

H. Houfova.
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much easier and quicker had there been no need to use warped wood and to adjust frequently both
the grooves and the terminal tenons. We have started at two opposite sides — W and E (Fig.
15 :2),; the latter was more complex because of the entry. According to the preserved traces,
the E wall was built in a different fashion, as has been noted above in the section on reconstruction.
The groove in the SE corner received half-round timbers but these were only inserted behind
the post standing slightly outside the connectig line of both corners (Fig. 18). Another post

Fig. 19.House No. 69. Transversal trunk tenoned into posts at the entrance and rabbetted by the circle of round timbers.

was sunk at this spot from outside the excavated part which held the horizontally laid half-round
timbers from outside. Though there was no trace of such a post, it might not be visible since the
post may not have penetrated deeper than the upper dark soil layer. A timber of oak with its res-
pective mortises making up the architrave was laid across the pair of posts with their upper tenons
created in this way towards the opposite side (Figs. 18, 19).

The entry was situated close by the NE corner and its construction was partly designed at the
underground level. A threshhold consisting of a half-round timber 130 centimetres long and
20 centimetres wide, partly sunk into the N wall and adjusted so that it could have been tenoned
into the mortise of a corner post (Fig. 17 : 1) was laid down at the N end of the E wall as the last
closing element of the excavated area. Its upper surface was smoothed and provided with mortises
for tenons of a doubled door-frame which had tenons on the upper ends as well, intended to be
received by the upper circuit. In addition to this, a circular hole was bored at the N end of the
treshhold for the pivoting tenon of the door by means of an auger (Fig. 18). The door space was
limited on both sides by a double door-frame. The inner door-frame was provided with a half
groove for the door along its whole height (Fig. 18).

The door, made by a master carpenter, consisted of a frame with a groove into which timber
boards cut out of half-round timbers and smoothed by an adze were set. On the right side, the
door-frame proper had round tenons fitting into mortises in the treshhold and the upper circuit.
The door, 85 centimetres wide and 130 centimetres high, opens into the outside (Fig. 17 : 4, 18).

Two small windows measuring 30 X 20 centimetres were cut through the S wall at the height
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of 95 centimetres above ground level. The building of walls was finished by the upper circuit of
oak round timbers. On both longer sides, the timbers were mortised to receive the tenons of corner
posts, on the end s'des they were joined by means of rabbetting to the timbers of the longer sides

Fig. 20. House No. 69. Building of the roof.

(Fig. 16521 : 2). Then we could remove the auxiliary supports at the corners. The upper circuit
was fully sufficient to warrant the coherence of the building, fortified also by means of a transversal
junction log in the manner of a perch in open — fire rooms, jointing the E and W wall. Gaps bet-
ween the wooden wall and excavated surface were gradually filled in with clay and trampled
hard.

The upper circuit received mortises 4 centimetres deep for massive tenons of eight pairs of rafters.
These were made of ash and oak timbers cut to the length of 220 centimetres. We built a hipped
roof so that the four pairs of central rafters of longer sides corresponded to the roof slope of 40—45°
while the corner pairs of rafters had a slope of 60° corresponding to the slope of the hip (Fig. 16;
21). Both fronts of the roof contained central obliquely sloping posts tenoned by their lower ends
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into the upper circuit and let into the horizontal beam, delimiting the ventilation apertures
(Fig. 16, 21 : 2). These had a triangular shape and occupied the areas of 5.5 and 6 square decime-
tres respectively. They were located at the roof ridge much as in the case of the first building No. 5.
The upper ends of rafters were left to prc‘rude, crossed and joined by means of mortises. Moreo-

Fig. 21. House No. 69. 1 — construction of roof (lower mantle); 2 — lower mantle of the truss filled in by sticks.
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Fig. 22. House No. 69. 1 — cutting a shallow mortise into a rafter of the upper mantle of the roof by means of an
adze; 2 — tying of rafters of the upper mantle by twines of willow twigs; 3 — clay daub on the sticks of the lower
mantle of the roof.
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Fig. 23. House No. 69. Construction of the upper truss. Below right a transversal section through the roof. Drawn by
R. Pleiner — H. Houfova.

ver, these joints were fixed by tying with twines. An oak round timber 285 centimetres long making
up the ridge pole of the roof was laid across the meeting- points of rafters and its position was
again fixed by tying with twines. A scissors’ — shaped truss thus took form. The ridge pole reached
over the truss construction proper on the S side by 70 centimetres, on the N side slightly less, as it
was necessary to provide cover for the obliquely sloping ventilation apertures. This closed the
construction of the lower part of the roof, planned as a two-layer structure. All this was followed
by filling in the spaces between the rafters by densely grouped branches and thin trunks, mostly
of ash-trees (Fig. 21 : 2). Sticks were bound together with twines and fastened to the rafters in the
same way. At first we used spruce twines, later on we introduced interlaced soft-beaten willow
twigs and belts of willow bark.

A layer of clay daub was applied to the roof covering at the whole area of the lower mantle of
the roof. Work on the upper mantle started by placing a frame of thin trunks joined by shallow
mortises in the corners in position and tying it to the upper circuit. The purpose of this was to pro-
vide a gap between the construction of the upper coat and the clay daub: this was necessary both
for technical reasons and for trapping in an isolation layer of air. The construction of the upper
coat was represented by four pairs of rafters on the longer sides, joined at the tops by shallow
mortises and fixed by binding. These were suspended from the ridge pole. Their lower ends reached
over the underlying frame into which they were mortised and firmly fixed by twine ties. Construc-
tions of the sloping hips consisted of three thinner trunks. The middle one was mortised into a ho-
rizontal perch duplicating a beam in the lower coat (Fit. 23). The upper-mantle construction
was continued down to the earth at the N side at the NE corner of the building in order to provide
storage space at the house. This was followed by tying on horizontal st'cks, mostly of ash wood,
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Fig. 24. House No. 69. 1 — construction of the upper mantle of the roof; 2 — construction of the porch over the
entrance.
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2 — view of the E side with the entrance.

3

Fig. 25. House No. 69. 1 — covering of the roof by thatch of rye straw
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Fig. 26. House No. 69. 1 — interior of the structure — NW corner, gaps not yet filled in; 2 — SE corner with gaps
filled in, outside view.
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at intervals of c. 40 centimetres as a base for the covering. Both longer ends of the ridge pole were
then joined to the transversal beams in the hips by oblique st'cks, whereby a base for covering and
protect'on of the oblique ventilation apertures at the tops of the hips was formed.

A light shelter was built above the entrance into the building. Its construction consisted of two
posts set in shallow holes at an interval of 130 centimetres and situated 80 centimetres in front of the
E wall. An indication of such a construction may be seen in a post documented in front of the house
entrance by the excavation; the distance, however, was almost twice as large. This distance could
not have been respected for practical reasons in view of the adjacent house No. 5. A thinner trunk
of ash was laid on top of the two above-mentioned posts at the front side; ash-wood sticks mortised
both into this trunk and into the trunk of the frame of the upper mantle of the roof (Fig. 23) were
laid across on both sides. The base for roofing this shelter over was constituted by three ash-wood
sticks connecting the upper third of the roof to the frontal horizontal trunk of the shelter. Slightly
convex pieces of wood were selected to create a kind of vaulting. At this part we laid down groups
of three stronger twigs which could be arched above the middle stick as bearer of the covering
instead of horizontal sticks (Fig. 24 : 2).

We have decided to employ thatch made of rye straw in view of the h'gher frequency of rye
finds in the 9th century at the Bfezno site in comparison with the Early Slavic period. No rye is
being grown close to Bfezno today; we had to cut 6 ares of it at the site of Domousice 22 kilometres
afar and transport it to our site. There it was threshed by means of flails and clubs and made into
thatch. At this point it became clear that the quantity will not be sufficient to cover the house, whe-
reupon we have sown a part of the threshed grain on an area of 8 ares and on a plot of the local
State Farm close to the experimental buildings. In the next year, we thus acquired a sufficient
quantity of straw to complete the thatch. Mr. J. K¥ivan, the author of the covering of the first
building, had some problems with the hip roof, especially concerning the distribution of thatch
wh’ch is more complicated on a four-slope roof than in the case of a two-slope roof. An additional
repair and general re-shuffling of the covering was necessary (Fig. 25). Not only thatch made of
imported straw but also most of the thatch made of the freshly harvested rye grown on the spot
were used up for covering.

The building was finished by filling in the wall gaps with suitable splinters, branches and flakes
of wood and their daubing with clay both from inside and from outside (Fig. 26). This work was
done too late, only after covering the roof; the covering reaching over the wall tops made access
to upper parts very difficult.

d) Activites inside the butlding

Remains of a stone-built oven were excavated in the NW corner of the hut. Its foundation had
a square form measuring 90 x 90 centimetres; the corners were rounded, especially on the N side,
and the outline of the foundation thus approximated a horseshoe shape. The oven was situated
somewhat obliquely in a theoretical diagonal joining the NW and SE corners of the hut. As no
more than the foundation was preserved, we modelled our reconstruction on the well-preserved
oven from Early Slavic house No. 11 of the site of Bfezno; the dimensions, however, were adjusted
to the excavated foundatins of our oven. The oven of hut No. 11 of B¥ezno had a dome-shaped
vault of dry-built stone construction. The rectangular gate leading to the interior of the oven
was lined with larger stones and there was no specialsmoke-evacuation device. It was not necessary,
as the air circulation carried the fumes along the oven ceiling through the upper part of the gate
outside.

A shallow excavation has been made for the first layer of stones in the hut floor in order to stick
to the excavation record as we observed a hollow around the fire-stained spot in feature No. 69.
We put the stones on top of one another at an angle slightly sloping towards the centre of the oven.
At the height of 40 centimetres the oven collapsed. In consequence of this we decided to employ
a simple auxiliary construction. From the inner side of the oven dome we fixed in groups of three
strong twigs bent in accordance with the proposed vaulting, crossed at the centre of the oven and
tied together. We tried to make sure that the stones lean on the twigs as little as possible because
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we realized that the latter will burn with the first fire in the oven. Then we resumed the procedure
in the same way; rows of dry-built stones were superimposed at an angle sloping inside and the
oven dome was thus completed. The outside gaps were filled in with clay and the structure thus
consol.dated. The keystone of the dome was left removable for the proposed heating experiments.
In principle, this is a closed oven with a frontal fire gate at the bottom of the S side measuring
30 x 30 centimetres limited by three big stones. The oven reaches the height of 65 centimetres.

The other principal component of the interior furnishings was a bed. There were two problems
to be solved — its location and appearance. In view of the space offered by the house interior,
there was no question of locating the bed either along the N or along the W wall. A rather regular
clustering of shallow peg holes limiting an oblong area measuring 70 X 160 centimetres was
excavated by the E wall. This could correspond to the dimensions of a sleeping platform the dispo-
nible surface of which would have been slightly larger as it might have reached over the pegs.
From the constructional viewpoint, however, it seems most unlikely that a row of thin pegs would
carry the weight of pieces of wood laid across their tops in addition to the weight of people sitting
orsleeping thereon. There is a possibility that the pegs only limited the sleeping space; in that case
the area enclosed would be fairly narrow. Both parents could have slept on a bed of this kind while
children would have been lying around on the floor. I think, however, that the space along the
S wall could have served for sleeping accommodation; construction of the bed could have left no
traces whatsoever. In accordance with this, we envisaged a bed at the S wall — in keeping with the
overall finish of the building — as a bench with its upper surface 33 centimetres above the floor
and 100 centimetres wide, made of 8 half-round timbers the surface of which was smoothed by
and adze. The bench was immovable and represented an integral part of the walls, as is usual in
the vernacular architecture. It was sunk into mortises cut into the W and E walls and supported
by posts in the central part. In a way, this was an emergency procedure as the bench should have
been incorporated into the walls during their assembly. A similar bench continued on the E side
while archaeological evidence was taken into account only in view of dimensions, not of construc-
tion. By locating the benches along the corner sides we filled in the S and part of the E wall;
this may correspond to ancient facts while the form of the bed is open to discussion.

A narrow seat measuring 25 X 73 centimetres and let into the wall was joined to the W end
of the bed. This reached as far as a small pit of circular outline by the oven which may, according
to repeated occurrences of such a situation at the Early Slavic settlement at Roztoky by Prague?,
be explained as trace of a vessel sunk into the floor.

The only mobile item of furniture was another small seat made of half-roundtimber, 30 centi-
metres long, 25 centimetres wide, and 22 centimetres high. A step for descending into the building
remains to be mentioned. In a hollowed-out space by the N part of the E wall, twogroups of three
small posts perpendicular to the assumed entrance 80 centimetres apart were documented by
archeology. I think that these are traces of a step which we did as a half-round timber, 90 centi-
metres long and 24 centimetres wide, sunk into the above-mentioned groups of three pegs. The step
could have alternatively been used as a bench (Fig. 18).

Results of the building experiment

The four basic questions investigated by means of this experiment were answered ; the answers,
however, are of unequal value. Most reliable are those pertaining to technical sophistication of the
building and to consumption of material. No more than a vague idea of ancient realities has been
obtained in the aspects of number of working hands and especially of the time demands of the
building.

2. Kindly communicated by the author of the excavations, Dr. M. Kuna.
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1. Technical sophistication of the building

House No. 5 was a rather low-level performance. This is borne out by the fact that, with the
exception of covering it was built entirely by unskilled labour with a good measure of success.

House No. 69 was rather more difficult from the viewpoint of know-how and participation and
advice of a skilled carpenter — at least in some stages as he was not present at the site permanently
— was necessary. The building itself, however, may not be considered difficult as most of the wor-
king hands mastered the necessary procedures, limited practically to basic and simple tasks done
by a carpenter, after a brief instruction. Our master carpenter lent his hand only exceptionally,
when high-precision work was needed. From the viewpoint of construction, this was a simple house
that anyone familiar with woodworking — and we think that all adult men of the Early Slavic
period were — could have built.

2. Number of working hands

In the estimates of the number of working hands we have to take into consideration the mini-
mum necessary for the work on principal and constructional components of the building. In the
case of both houses, this minimum amounted to two persons. This is not an optimum number;
two people would have some difficulty in such tasks as binding horizontal sticks on the truss of hut
No. 5 or manipulation of materials for both buildings. Nevertheless, they would be able to carry
out the project. The preparatory stage — felling of trees and transport to the building site —
could be done, in an emergency case, by two people. Additional tasks — wattle construction, pre-
paration of clay daub, daubing of walls, and stopping gaps in walls — could be performed by
a single worker. During tying together the components with twines, however, a single person
would have problems. The same procedure is more easily and quickly accomplished by two people.

Taking into account the experience from building both houses, the most suitable number of
working hands employed in construction work amounted to three. The preparatory tasks were
carried out better with more people (neighbourly help), for additional work, 1 — 2 persons were
sufficient.

We do not know the ancient organization of building work but we think that most of the funda-
mental procedures must have gone on in the same order as that chosen by us. Some of the additional
work might have been running parallel while we did most of these tasks gradually. This, however,
would not substantially distort the time demands expressed in the sum total of hours of work.

3. Time demands

In evaluating the time demands, we should realize that it was mostly non-professionals —
students, apprentices, and old-age pensioners —, whose original vocations were quite different,
who worked on the project. Three people with the necessary qualifications were employed:
a one-time lumberman (preparation of wood for the first building), a one-time master carpenter
(worked at times on the other building) and a self-taught thatcher, an old-age pensioner (cover-
ed both buildings). This was the reason why a certain irregularity in periods of time required for
the work occurred; it was not felt as an obvious fact during a single action but rather in the course
of the whole work day. The total amount of working hours will therefore include a certain distortion
represented by a superior performance of these three workers. In estimating the time demands of
the ancient builders, another question emerges, namely whether all the tasks that we have carried
out were necessary for the building of the houses. A case in point is peeling off the bark which,
however, represents no more than a few hours in the overall balance, which is a negligible quantity.
In the case of the second house we realized that certain tasks could have been simplified and others
may not have been done at all. These are pointed out later on in evaluation of building No. 69.
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Both houses could have been covered in a s'mpler manner; there is no means of knowing whether
it might have been quicker. Firmly tied bundles of reeds were used to cover a shed built above an
experimental pottery kiln near the hut No. 5; there is no connection with the building experiment
and, consequently, no discussion of this here. Their subsequent tying together and fixation, howe-
ver, were more difficult.

Another possible manner of covering consisted of simple laying down or insertion of reeds or
straw much as on the reconstruction of an Iron Age house at Lejre (Coles 1979, Fig. 50 lower).In
that case, however, some device holding the covering in position — additional rafters, for instance
— would be needed, representing an additional time demand.

The first building — house No. 5 — took 860 hours net. This includes felling the trees for rafters
(ridge-poles and supporting posts being of imported wood) and overall preparation of wood.
Three workers — an optimum number — would have thus built the house in 286 hours, or, given
the local conditions, some 6—7 work weeks. It is not possible to put this figure mechanically back
to the 6th century when it wasimperative to build the house as soon as possible. There were obviously
neither leisure days nor limited time of work (42.5 hours per week). I think that an assumption of
60—70 working hours per week for the ancient times may be reasonable, even if allowance for
the daily routine tasks is made. Furthermore, we have to admit the possibility that Slavic builders
might have been considerably better at woodworking than we are; some tasks, however, might
have consumed about the same amount of time — covering the roof or daubing the walls, for
instance. The excavation of the sunken part with modern tools could be, on the contrary, somewhat
quicker. All in all, we may estimate that three working people of the 6th century A.D. needed c.
3—4 weeks for building a house like No. 5.

Building of house No. 69 took 1547 net working hours. This includes felling trees for rafters and
roof sticks, transport of this material, picking up and transport of stones for the oven; imported
trunks have been used for the walls. With three workmen this means 516 hours, equal to almost
three months given present-day conditions. With the hypothetical assumption of 60—70 working
hours per week, we will arrive at an estimated time of some more than seven weeks. This estimate
may be lowered even more as, much as in the case of the first building, we assume a higher intensity
of work and more skill in woodworking in the Slavic period. One skilled worker — a master car-
penter — who took part in the building experiment was obviously not enough to compensate for
our lack of experience. I think that our Slavic predecessors were much quicker than we, the more
so as the fundamental procedures in building house No. 69 were represented by carpentry work.
The estimated time during which three workmen would have been able to complete such a building
in the 9th century would roughly equal six weeks. By this we mean the building as carried out by us.
As, however, hardly any Slavic habitation structure had a double-mantle roof, and as there must
have been a trend to assemble the walls in the simplest manner possible — from round timbers,
for instance, the ends of which might have been cut obliquely to provide a tenon — the overall
time estimate may be lowered still more. Under these conditions, a similar house type could have
been built roughly in the same period of time as the first Early Slavic hut. These considerations of ti-
me estimates are rather speculative and they pertain to no more than a possibility to build the house
in the period of time indicated above. We do not know what was the real situation. We do not take
into account circumstances which might have lowered the speed of building. These are limits and
prohibitions of the ideological sphere known from ethnographic evidence. This concerns selection
of the building site, choice of materials, propitious time for starting the building, and so forth.
A number of ritual practices are furthermore connected with the building proper — drawing of
the house plan, start of work, etc. (Bajburin 1983).

4. Consumption of material

To build house No. 5, 2.5 cubic metres of wood were required (ash, oak, beech); this covered
construction of roof, making up a fundamental part of the building, interior furnishings, and the
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door. In itself, the hut swallowed 2 cubic metres of wood; the rest represents refuse and material
for repairs of roof in the course of building, when a need to replace some of the rafters arose.

Covering the walls with wattle took some 1200 branches of an average diameter of 1.5 centimetre
and 1.50—1.80 metres long; there to four cubic metres of clay were needed to daub the walls.
For the covering of the building, reeds harvested from some 1000 square metres were used up
almost entirely.

House No. 69 consumed almost 6 cubic metres of wood (beech, ash, oak). Of all this, some one
cubic metre is represented by refuse and repairs in the course of building; the net consumption
amounts to some 4.5—5 cubic metres. This quantity includes all the material for walls, for both
truss constructions, shelters, and interior furnishings.

Rye straw harvested from some 1000 square metres was needed for covering the hut. This
corresponds to the first experimental building which had a substantially larger but only a double
slope roof; house No. 69 with its hip roof required covering of both sloping gables of the end sides.

The quantity of clay needed for filling in the gaps both inside and outside the bui ding was not
measured as this work went on inan extremely irregular fashion with intermissions. The retro-
spective estimate of the clay needed both for this and for revetting the exterior and the bottom of
the oven may reach c. one cubic metre. 230 stones of medium size were needed to build the oven.

Experiments of heating Slavic houses

These represented continuation of the experimental buildings of Slavic houses. This experiment
took place three times, always in the winter time (January, beginning of February). In 1982
(17 days) and in 1983 (10 days) we tried out hut No 5, in 1984 (7 days) both huts No. 5 and
No. 69 were heated at the same time. We wanted to know what temperatures could have been
reached in the winter time and what was the fuel consumption. Another intention was to know
the situation of smoke circulation and smoke evacuation in these houses without chimneys. Mem-
bers of the Institute of Archaeology, students and other interested members of the public partici-
pated in the experiment. They took turns in groups of three, sleeping in the huts as the idea was to
continue the heating all along or, at least, to maintain the fire. Thermographs and station thermo-
meters were placed both inside and outs'de the house. We measured fuel consumption in baskets.
One basket was calculated to contain 0.0276 cubic metres. The consumption was recorded fairly
exactly but there were shortcomings in measuring the temperatures. Thermographic records were
frequently of poor quality, difficult to read, or they were altogether lacking for a particular period
of time. Though the temperature on station thermometers was checked frequently, especially in the
course of the day, the minimum values, assumed to have occured around 5 or 6 a.m., important
for our observations, were not recorded in most cases. In spite of that we managed to get at least
some idea of the thermic situation and isolation properties of both houses as documented by the
tables and graphs included herein. For the evaluation of the thermic situation, consultations with
Dr. J. Kalvova (Mrs.) of the Department of Geophysics and Meteorology (Faculty of Mathematics
and Physics, Charles University, Prague) were useful. Temperature mesurements, smoke circula-
tion, type of weather, direction of wind, and all other circumstances which could influence heating
such as kind and quality of firewood used to be recorded in a special log book.

Table 1 and a graph (Fig. 27) of 1982 — house No. 5 provide informations on the outside tempe-
rature and temperature inside the hut measured at two spots — by the hearth close by the floor
(A) and in the E part of the hut at the height of one metre (B).

The first two or three days were marked by the fact that the hut had not been heated before
and also by rather low outside temperatures (maximum values of —2°C about noon). Higher
temperatures were reached only close to the fireplace inside the house; all the remaining space
had the maximum of 5°C. At the close of the third day, when the outside temperature rose a little,
the hut was warmer. The difference between the outside and inside temperature reached some
8°C on subsequent days; on the 6th and 7th day, when the outside temperature rose even higher
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Table 1. Btezno. Thermic situation during experiments in the house No. 5 (1982)

day hour t A B h h::tt ed cons.
24. 1. 8 ~—5 —~2 100
9 5 2
10 12 4
12 —2 8 4 95
16 7 4,5 95
19 7,5 5,5 95
20 -3 5 5 94 0,0552
25, 1. 8, 5 2 95
10 —35 5 3
12 —2 5 5 90 | 23,00— 0,0828
24,00
26. 1. 5 1 90 0,00—
6,00
7 -2 3
12 0 35 4 90
15 1 15 10 87
17 1 8 7 84
23 1 10,5 11 84 23,00—
24,00 0,069
27. 1. 10 2,6 3 3 90 0,00—
11 2,5 3 3 95 9,00
13 2,5 4 5 95
14 0,5 6,5 6,5 89
15 0,5 5 6 89
16 -1 4 4 92
17 —2 4,5 5 90
18 -1 4 4 92
19 —1 6,5 6,5 85
20 -1 6 7 88
22 —1,5 5 5 90
24 —1,5 4 5 91 0,069
28. 1. 1 —1 4,5 5 90
2 —1 4 4,5 93
3 —1 5 5 89
4 0 6 7,5 91 4,00—
12 35 4 4 77 11,00
13 4,5 6 7 81
15 1 5 5 85
16 0 5 6 84
17 0,5 6,5 7 85
23 0 4 4 85
24 8 8 0,069
29. 1. 0 0 13 12 76 1,00—
7 0,5 8,5 8 76 7,00
8 0,5 9 10 74
9 0,5 8 9 80
11 3 6 6,5 78
12 35 7 8 76
14 4 5 6 80
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day | hour t A B h h:;): ed cons.
29. 1. 17 2,5 6,5 7 85
19 3 6,5 5 81
20 2,5 9,5 10 82
21 1 17 23 65 21,00—
23 1,5 11 15 70 24,00 0,0138
30. 1. 8 3 8 11 80 0,00—
9 4 7,5 8 84 8,00
10 5 9 10 85 10,00—
15 7 8,5 9 90 15,00
17 7 8 14 80
19 ? 10 15 70
21 5 19 24 70
23 4 15 16 65 0,069
3L 1. 2 3 8 10 75 2,00—
7 1 4 4 90 7,00
8 1 4 6 90
10 2,5 5 6 80
12 2 5 7 70
15 2 7 15 65
17 1 6 7 70
19 0 4 75
21 0 6 8 70 22,00—
24,00 0,0828
1. 2. 5 -2 0 0 85 0,00—
8 | —1 0 1 90 8,00
10 -1 1 2 75
12 3 8 9 70
14 3 9 10 65
16 0 4 5 65
18 -2 9 11 70
20 -3 5 6 70
22 —4 10 8 71
24 —4 10 11 70 0,0828
2.2. 3 —5 4 3 76 0,00—
8 —7 0 0 85 4,00
10 —4 2 5 82
12 ? 5 7 80
14 0 6 6 75
16 -2 5 5 76
18 -2 2,6 3 76
20 -2 6 4 71
22 -3 7 7 22,00— 0,0552
24,00
3.2 4 -3 2 0 75 0,00—
8 —4 0 0 76 8,00
10 -3 4 5 80
12 -3 2 4 76
14 -2 6 7 75
16 -3 6 7 71
i7 —3 12 13 70

142 I. Pleinerovd, Bfezno...



not

day | hour t A B h heated cons,
3.2 18 —4 11 14 65
20 —6 13 11 62
22 —6,5 9 9 65
24 —8 8 8 65 0,069
4. 2. 2 —8 10 7 65 2,00—
8 —7 0 —1 80 8,00
10 —5 6 4 75
12 —4 4 8 75
14 —4 7 9 70
16 -5 7 9 65
18 —6 8,5 9 65
19 —6 6 7 70
20 -7 6 7 70
22 —8 4 7 70
23 —8 3 8 65 0,069
5.2. 2 —8 4 3 75 2,00—
8 -5 0 1 80 8,00
10 -5 5 4 75
12 —4 9 8 75
14 —35 8 9 66
16 —4 10 13 65
18 —4,5 il 11 65
20 —5 9 10 65
22 —55 5 6 70
24 —55 2 7 71 0,1656
6. 2. 5 —5 0 0 76 0,00—
8 -5 2,5 3 80 8,00
10 —4 1,5 3 81
12 —4 4 5 79
13 -3 4 5 79
15 -2 5 6 79
17 -3 5 6 78
18 —2 5 6 80
20 —2 5 7 81
22 —2 5 6 84
23 —2 4 6 84
24 -2 5 7 82 0,1656
7.2 2 -2 6 10 78 1,20—
8 —1 3 4 87 8,00
9 —1 4 6 89
10 0 8 10 84
12 4 6 11 80
14 6 9 13 86
15 6 10 13 76
16 5 9 12 77
18 2 9 13 75
20 2 9 14 74
21 1 9 11 72
22 0 10 12 72
24 0 10 12 70 0,0828
8.2. 0 0 10 12 70 0,30—
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day | hour t A B h h::tte d cons,
8. 2. 4 -1 4 5 82 4,00
8 0 3 3 94
9 0 4 5 92
10 0 7 8 88
11 0 7 8 85
12 1 8 10 84
13 1 8 8 85
14 1 8 9 84
15 1 9 12 80
16 1 8 11 81
18 2 10 13 78
19 3 10 13 76
21 3 11 14 72
22 3 13 19 65
24 3 12 16 62 0,069
9. 2. 8 0 4 5 81 0,20—
9 2 6 7 80 8,00
10 3 9 13 76
11 4 9 14 74
12 5 11 16 65 0,0276

Temperatures given in degrees centigrade. t = temperature outside; A
inside temperature at spot B; h = humidity in %,; cons. = fuel consumption in cubic metres

inside temperature at the spot A; B =
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Fig. 27. House No. 5. Graph of the sequence of temperatures during the heating experiment of 1982, 1 — temperature

outside; 2 — temperature inside at spot B; 3 — temperature inside at spot A.



(day maximum values of 4—7.5°C), it augmented to extreme values of 17—20°C. Further observa-
tions showing a rather stabilized situation bear out an immediate connection between the inside
and outside temperature. In minimum values, the difference between outside and inside of the
house wavered between 4—8°C (Fig. 28). This points out the limited isolation properties of the
house which, in temperatures below zero, offered a protection of some 6—7°C. Intensive heating
increased the temperature mostly to values between 7—14°C; even in rather cold periods of time,
which could be sufficient in view of the ancient way of life. Overall fuel consumption in 16.5 days
amounted to 1.35 cubic metres, average daily consumption was 0.083 cubic metres.

The experiments of 1983 confirmed, in principle, the observations from the previous season, as
documented by the respective graph (Fig. 29) and Table 2. (Data for the 13th February when the
experimental groups were changed are lacking.) Inside temperature was measured at one spot
only, in the E part of the hut at the height of 120 centimetres, roughly corresponding to spot B of
1982. The heating was more economic so that the daily average of fuel consumption amounts to
0.0725 cubic metres.

The experiment of 1984 was carried out in the second decade of February. This was not a cold
period; only at its close fell the ouside temperature below the zero point, oscillating, at noon
around 3°C. This time, the scene of the experiment was house No. 69 heated systematically for the
first time.Though hut No. 5 was also heated, this was not going on for the whole experimental
period. It was occupied for the first two days, then it was deserted for three days, and only for the
forelast day was it heated again (Fig. 30). This distorts the temperature image of house No. 5 as
the period of stabilization of the thermic situation is not documented. In consequence of this, it is
not possible to compare heating of both houses in 1984; data from hut No. 5 of 1982 are used for
comparison. The reason for this limitation was the lack of dry firewood needed before all for house
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Fig. 28. House No. 5. Graph of differences of outside and inside temperatures during the heating experiment of 1982,
1 — difference between temperature outside and inside at spot B; 2 — difference between outside and inside tempera-
ture at spot A. Double line on the scale — unheated period.
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Fig. 29. House No. 5. Graph of the sequence of temperatures during the heating experiment of 1983. 1 — outside

temperature; 2 — inside temperature.
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Table 2, Btezno. Thermic situation during experiments in the house No. 5 (1983)

1. Pleinerovd, Bfezno...

not

day hour t T heated cons.
7.2. 9 -1 1
10 0 7
13 0,4 10
16 0,4 il
17 0,2 10,2 0,0414
8. 2. 8 —1,8 7
10 —0,4 10
14 0,6 11,8
20 —-1,2 10,4 0,069
9. 2. 10 —-2,8 0,2
13 0 8
19 —1 9 0,0552
10. 2. 9,20 -3 2,7
14 —-1,7 7,4
19 —4,7 9,8 0,0552
11. 2. 10 —3,2 7
14 0,4 15,6
20 —4,8 7,8 0,069
12. 2. 10 —2,6 5,2
14 -1,2 7,5
19 —2,6 10
23 11,2 23,00—
24,00 0,0552
13. 2,
14. 2. 9,30 —2,5 -2 0,00—
13 —1,7 9 9,30
16,30 2 7,4
17,30 6,2
20 —4 9 0,069
15. 2. 9 —10,2 —~7,4 0,00—
9,30 —9,2 —~4,2 9,30
12,30 —2,4 7,2
16 -4 10
21 —17,4 1,2 20,00—
24,00 0,1656
16. 2. 2 —222 | —12 0,00—
6,30 —22 —12 9,30
8 —21 -38
9,15 —15,4 -5
11 —9,4 1,4
13,15 —4,2 17
14 —2,5 18
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not
day hour t T heated cons.
16. 2. 17,30 —32 16,8
21 —3,6 16 0,069
17. 2. 8 -8 12 0,00—
11,15 —-0,5 14,2 8,00
12,30 0,5 12 0,0552

Temperature measured in degrees centigrade: t = outside temperature; = T inside temperature; cons. = consump-
tion in cubic metres.

No. 69. Two station thermometers were placed in building No. 69, close by the oven at the W wall
at the height of 140 centimetres (1) and in the SE corner of the house at the height of 170 centi-
metres (2), with an additional thermohydrograph at the centre of the E wall at the height of 40
centimetres.

Table 3 and a graph included in the text (Fig. 30) show the course of the experiment. In the first
2—3 days, the participatnts tried to obtain a passable temperature quickly; this is indicated by
large intervals between maximum and minimum temperatures inside. The following days brought
about a certain “warming up’’ of the house ; the comparison of minimum temperatures outside and
inside indicates differences of c¢. 7—8°C. The maximum temperature inside the house in those
days varied between 15 and 21 °C. The comparison of both houses bears out better isolation proper-
ties of bulding No. 69 corresponding to its construction and double-coated roof; even if this house
follows the outside temperature, there is a certain delay. House No. 69 was easier and quicker to
heat to a bearable temperature than hut No. 5; this is probably due to its considerably smaller
dimensions. Moreover, it seems that it was heated more intensively, taking into account the fuel
consumption and comparing it to the preceding two stages of heating hut No. 5. During the six
days of heating house No. 69, 0.593 cubic metres of wood were burned, bringing the daily average
to 0.098 cubic metre.

We had problems with smoke circulation. Smoke was leaving house No 5 both through the two
ventilation apertures at the gable tops and through the roof (Fig. 31 : 1). When we lit a fire in
a house completely covered with snow, a belt lining the roof ridge melted down and smoke could
leave that way (Fig. 31 : 2). House No. 69 had only the ventilation apertures for the evacuation
of smoke, which in consequence, had a tendency to stay inside. Most of the smoke was produced
in the course of kindling the fire; after this, smoke rose to the height of some 1—1.2 metres above
the floor, hanging there as a compact mass and issuing out only in part (Fig. 32). Under favourable
conditions (clear weather, dry and good firewood) its level rose higher, was diffused more quickly,
and left by one of the apertures or by both at the same time. A rather troublesome circumstance
was represented by two window slits for admission of light in the S wall; these let in cold air which
held or even lowered the smoke level. It was impossible to close the window slits as in such con-
ditions it would be extremely difficult to breathe in the house. Building No. 69 had better conditions
for reaching higher temperatures but was less advantegous as to circulation and evacuation of
smoke in comparison with hut No. 5. In principle, both houses required carrying out most of the
activities in their lower parts, under the smoke level; we had to sit, kneel, or squat while working.
This corresponds to the ethnographic evidence, where, in similar conditions, most of the furniture
as seats or benches are low and people move about in the houses bent with bowed heads. We did
not succeed in disclosing the manner of regulation of smoke evacuation, though there were certain
indications in the course of experiments when we closed one or another aperture under certain
weather conditions and direction of wind. We want to follow these questions using a model hut
built in the manner of Slavic shelters but of modern materials with detachable components. We
want to use this structure for explaining certain regularities of the heating process with respect
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Fig. 30. House No. 69, hut No. 5. Graph of the sequence of temperatures during the heating experiment of 1984,
1 — outside temperature; 2 — temperature inside house No. 5; 3 — temperature inside house No. 69 at spot 2;
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Table 3. Biezno. Thermic situation during experiments in the house No. 69 (1984)

day hour t 1 2 h::t:t d cons.
6.2. 15 4,8 11,2 12,2
18 4,4 22,4 22,4
21 4,8 25,2 24,8 21,00—
23 3 27,8 31,2 24,00 0,115
7.2, 1 17,4 17
11 3,2 7 7
12,45 3,2 10,4 12,2
14 3,2 14,8 15,4
15,30 2,2 15,2 18,5
17 1,2 15,6 19,5
18,30 0,8 14,6 17,4
21 1,3 16,2 20,5 21,00—
23 18,2 24,00 0,124
8. 2. 9 1,2 48 4,4 0,00—
10 1,5 8,4 9,8 9,30
12 2,5 23,6 24,4
14,30 3 14,4 16,4
17 0,2 16,5 15,2
20,30 0,1 156 | 17,6 20,30—
24,00 0,039
9. 2. 11,30 3,01 13,2 17,4 0,00—
14,45 1,6 13,2 14 11,00
19 1,6 18,7 21 19,00—
24,00 0,144
10. 2. 11,30 3 12,2 14 0,00—
15 1,8 12,4 15,4 11,30
18 0,6 15 19
22 0,8 12 14 22,00—
24,00 0,065
11. 2. 10,45 2,6 10,2 12,6 0,00—
15 1,8 14,5 10,00
20 —1,2 10,7 12,7 0,089
12. 2. 9 0,00—
11 —0,6 1,4 1,4 11,00
13,30 0,8 0,8 7,8 0,017
Temperatures given in degrees centigrade: t = outside temperature; 1 = inside temperature at the spot 1;2 =

== inside temperature at the spot 2; cons. = consumption in cubic metres.

to the location of hearth, entrance area, and ventilation apertures and to different orientation to-
wards the cardinal points. The hearth will be mobile and different components will be detachable
so that different versions of entrance location will be tested. These observations will be significant
for identifying the optimum circulation and evacuation regime for smoke and they may help us in
interpretations of archaeological remains in the cases where the entrance area will not be pre-
served.

The general idea may be completed by reference to the climatological characteristics of the
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Fig. 31. House No. 5. I — evacuation of smoke through the ridge and upper parts of the roof; 2 — evacuation of
smoke through the upper parts of the roof where the snow cover has melted in a strip.
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region in which the Bfezno site is situated. Only data on present-day situation are available; the
period of 6th—9th centuries A.D. under consideration here will be slightly different. I will give
here no more than an overall review of the temperatures which are most important for our expe-
riments. The data are taken from “Podnebi Ceskoslovenské socialistické republiky — Tabulky”’
(Climate of the Czechoslovak Socialist Republic — Tables), Praha 1961, tab. 1, 6, 7, 9, 10 and
13—16 and cover the period 1926—1950; the review of the average air temperature is based on
a wider array of data from the period 1901—1950. Table 4, included herein, gives the data of the
Zatec climatic station as that which is the closest to the site of Bfezno.

Table 4. Zatec. Characteristics of the temperature situation

t t td td
month t max min max min T S F I
I —-1,7 9,0 —14,3 0,4 —4.,5 23,9 13,2
II —0,5 10,6 —13,3 2,6 —3,7 20,0 7,3
111 3,7 17,6 — 95 7,9 —0,8 17,5 1,8
v 8,4 23,3 — 3,2 13,9 3,6 0,5 5,0 0,1
A 13,7 28,1 1,1 19,0 7,7 0,5 4,0 0,8
V1 16,8 30,9 49 22,3 10,7 2,5 10,0
VII 18,4 32,6 8,0 24,3 13,0 4,0 14,9
VIII 17,5 31,9 6,7 23,9 12,4 2,8 12,4
IX 14,1 29,0 2,6 20,2 9,2 0,9 5,4 0,1
X 8,2 21,6 — 3,2 12,6 4,7 0,2 3,5
XI 3,1 14,0 — 5,1 6,3 1,6 10,3 1,5
XI11 -0,3 9,8 —14,4 1,3 —-3,1 21,5 10,3

Temperarures measured in degrees centigrade. t = average air temperature; tmax = monthly average of maximum

temperatures; tmin = monthly average of minimum temperatures; tdmax = daily average of maximum temperatures;

tdmin = daily average of minimum temperatures; T = average number of tropical days; S = average number of
summer days; F = average number of frost days; I = average number of ice days.

The above-mentioned data indicate that the Zatec region, including the site of Bfezno, represents
a region with relatively favourable temperature conditions. It is close to the warmer regions of
Bohemia and Moravia such as some parts of the Labe-river basin or fringe areas of the Moravian
lowlands.

Experiments with heating Slavic houses have shown that given a suitable fuel consumption, the
structures may have been warmed up to a sufficient temperature. Though this is slightly below
the modern standard, we assume that it might have been sufficient for the early Slavs due to their
different and much simpler mode of life. In a constantly inhabited building, the situation might
have been more tolerable. We may perhaps also take into account the “heating effect” of taking
in domestic animals (such as sheep or goats). Suitable temperatures were reached in spite of the
fact that the isolation of the structure above ground — especially in the case of house No. 5 —
was not sufficient. The isolation properties of the huts were enhanced by sinking the habitation
space below ground. In the case of house No. 5, this included more than a half of the wall heights
and with house No. 69 c. one third.

Calculation of the fuel consumption for house No. 5 in the first two stages of the experiment will
lead to a daily average of c. 0.08 cubic metre, in the case of house No. 69 this will amount to
0.10 cubic metre. If the heating were continuous — which we do not assume for the Slavic period
— the consumption over the cold period of some 5 of 6 months will rise to 12—18 cubic metres.
These figures are included herein only for the sake of a rough idea; we will never know how did
Slavic housewives actually warm up their homes, if fires were lit only for cooking or whether the
heating lasted longer. Ethnographic data indicate that in the last century and even later, country
cottages were practically not heated in the wintertime and fires were lit only for cooking. We
may recall that not so long ago, the bedchambers were never heated at night. In estimating the
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Fig. 32. House No. 5. Interior view towards the E ventilation aperture; the veil of smoke is clearly visible.

minimum consumption, we may thus count on the quantity of fuel needed for cooking and baking.
Partly — but not completely — this quantity will be contained in the fuel needed for heating.
Though the thermic process on of food is temporarily limited, it requires a more intensive fire at
a certain stage. Data were gathered during experimental living in Slavic houses. The daily average
quantity of firewood used up during this amounted to 0,05 cubic metre for cooking. This represents
some 18 cubic metres of firewood per year.

Considerations concerning wood consumption are significant not only for the household fuel
but for production purposes as well — such as pottery firing, wood for hut construction, for pro-
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duction of tools and equipment. All in all, this will suggest rather large figures for individual hou-
ses. A question pertaining to the prehistoric period in general arises as to the size of a community
which could at one time be settled at a single spot without serious interference with the ecological
situation.

Experimental living in a Slavic house

At the end of spring 1984, house No. 69 of the 9th century was inhabited for thirteen days to
test the practical properties of Early Slavic houses. A small family of Mr. J. Cervinka consisting
of both parents and three children aged 3, 8, and 13 years respectively? intended to try out whether
the house space suffices both for the rest and for the necessary work procedures of such a grouping.
This was connected with identification of areas suitable for various kinds of activities carried out
instde the house under unfavourable weather conditions, as well as of areas for storage of the neces-
sary equipment. The prerequisite of the experiment was the closest approximation of the activities
carried out in the house; the basic component of these was represented by food preparation. We
wanted to define the manoeuvring space needed for this, storage space for different kinds of food-
stuffs which had to be at hand, capacity categories of vessels and their number required for feeding
such a group of people. All this had to be harmonized with the most probable range of food types
and with their consumption. We assumed that a substantial role was played by cereal nourish-
ment?. We re-opened the questions of heating during this experiment — fires were lit both in the
oven and in the hearth in front of it n connection with cooking and baking. In between, answers
to various questions of minor importance emerged — of the time needed for cooking, of time for
minor maintenance tasks and repairs, and, in this way, of at least an approximate knowledge of
the daily routine of the family. We also observed the frequency of damage and destruction of
the tools and quantity of refuse during the experiment. Here, however, we will take up the living
experiment only at its fundamental level, that is, in connection with spatial exploitation of the
house. The whole course of the exper ' mental action with all observations and evidence gathered
will require independent evaluation.

Spatial exploitation of the house and its mobile equipment

The experimental house with an area of 9.5 square metres was provided with a sleeping bench
occupying the whole S wall and some space along the E wall (Fig. 33). Central and N parts of
the interior were thus available, supposing that the sleeping benches could have partly been used
for daily work, especially their edges. All in all, this left a space of some 7—8 square metres for
location of equipment and movement of people, after subtracting one square metre for an oven
in the NW corner.

The following items were placed in the house and its activity range space outside by the entrance
according to archaeological evidence, theory, and analogies to the simplest rural cottages the equip-
ment of which I could study at the Wallachian open-air museum at RoZnov-pod-Radho$tém,
having been completed in part in the course of the experiment: 2 water buckets of wood with ca-
pacity below 16 litres, 1 rotary quern mill for grinding grain on a wooden base, vesssels of pottery —
1 storage jar of 20 litres’ capacity, a larger vessel of c. 7 litres, two vessels containing 3 litres each,
1 vessel of 2 litres, 4 vessels of 1 litre, a baking plate, 1 bowl containing one litre and 1 corn-drying
tray measuring 58 X 47 centimetres. Of wooden items, there were: 2 bowls of the capacity of 1.5
and 0.75 litres each, 1 *vahan’ (a kind of wooden dish or tray), 5 spoons, 2 adles, 2 wooden pest-

3. The experimental grouping consisted of Mr. and. Mrs. Cervinka from Prague with their two children, and of
J. Dragoun, 13 years old.

4. Availing ourselves of the occassion, we staged a simple dietary experiment the guidelines of which — especially
in the aspect of calorical consumption — were elaborated by Dr. E. Neustupny, CSc., of the Institute of Archaeology,
Prague. The youngest child did not participate in the dietary experiment.
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Fig. 33. House No. 69. Interior view of the S half of the structure (key at Fig. 36). Drawn by R. Pleiner.

les and 1 wooden mixer5. Furthermore, two branched trunks with shortened branches for suspens-
ion of various items including vessels (for drying) were placed inside the house and outside at the
NE corner (Fig. 34). Both of these were installed during the experiment; they are parallel to those
described by V. Mencl (1980, 49, 111). In the course of the experiment, a holder for spoons, a small
wooden board for food processing, a wooden cover of the oven gate, a wooden pitchfork for remov-
al of pots from the fire and 2 smaller baskets were manufactured. The wooden equipment included
a small shovel and a mallet; an instrument for spreading flour, a wooden oven-rake and a broom
for sweeping the oven were added during the experiment. Iron items consisted of 3 knives, 1 sickle,
1 axe, 1 adze, 1 chisel, 1 auger, and 6 firesteels. There were also flint stones for striking light,
cloth bags, a bone needle, and reed mats covering the sleeping benches.

An important adjustment of the interior based on traditions of vernacular architecture was repre-
sented by installation of two cross-bars below the roof making up a space for drying logs (‘“‘poleni-
ce”’). Parallel to a transversal round timber joining the posts at the door-frame to the W wall we
fixed another transversal timber at the interval of 35 centimetres. In this way we obtained a sui-
table space for drying wood above the oven gate which could also be used for storage (Fig. 18).
A wooden stump brought into the house by experimenting personnel during the procedures served
both for work and for sitting.

The original location of tools and equipment was changed but little in the course of the experi-
ment. I enclose herein the final location corresponding before all to female occupations. These
were manifested more clearly during the experiment than male activities for which we have not
prepared — and, indeed, we could not have — any substantial work schedule. Most of the male
activities would anyhow have taken place outside the house, regardless of whether we think about
work in the fields, felling trees, or anything else. This, in turn, would require repair and mainte-
nance of the respective equipment which did not materialize in our case. Throughout the experi-
ment, male work consisted of preparation of felled trees, needed for fuel and for incidental minor
production activities and repair work. The husband lent his hand to the wife, which, though not

5. Dr. J. Langer, CSc., of the Wallachian open-air museum at RoZnov pod Radho§tém, kindly made the necessary
arrangements for manufacturing of wooden vessels.
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Fig. 34. House No. 69. Branch with cut-off twigs at the NE corner.

in accordance with past activities, was necessary in the case of some more complicated tasks as
corn grinding or kindling of fire.

The fundamental division of the habitation space into the male and female spheres of activity
is known from ethnographic sources (Réink 1949, id. 1951). The experient confirmed clearly the
W half of house No. 69 in the function of a zone of female work in connection with food prepara-
tion. This represented some 2 square metres available for moving around while working which,
however, were sufficient. The wife worked either kneeling on the ground or sitting in the W part
on the edge of the bench; in most cases, however, she used a low seat made of a piece of half-
round timber. In the daytime, a mill for grinding corn with a wooden base was placed on the
W end of the sleeping bench ; during the night it rested on the floor by the N wall of the hut. It would
certainly have been more advantageous to put it straight under the bench but that was impossible
in view of the thickness of the bench timbers. The person who ground grain on the mill was, in most
cases, sitting on a low seat or stump. Vessels as measures of grain and freshly ground flour and so-
metimes also the “vahan’ were at hand on a small bench at the W wall. The range of equipment
connected with grain-grinding was completed by a jar for storage of corn partly sunk into the earth
by the bench. In this way, a space for such work was delimited in the W half of the house at the
border of the S and middle third.

Food processing was going on in front of the oven, that is, in the middle third of the W half of
the house. Cooking vessels and a water pot were on the floor by the W wall. A simple
and flar spoon-holder was fastened on the wall 65 centimetres above the floor; this held spoons,
pestles, and a mixer. Cloth bags with flour, pulses, dried fruit, salt, and herbs (spices) in addition
to a bag with fire-striking implements were suspended from the “polenice” at this spot. In addition
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to firewood, this space contained both wooden bowls and the “vahan’’. Other vessels for occassional
storage of foodstufls such as milk and vessels which could be termed “manipulation receptacles’ —
for instance, for soaking the pulses in water — were situated farther by the W wall behind the oven
(Figs. 35, 36). Worthy of notice is the fact that the floor space behind the oven was cold even if
a fire was lit in the oven. I thought that shelves would be needed in the course of the experiment.
The practice disproved this assumption as there would have been problems with shelves placed
too high for work going on at the floor or slightly higher; if, alternatively, the shelves were placed
too low, they would have occupied valuable space. Suspension of tools and utensils from the walls
or their location on the floor by the walls proved to be advantageous. Another area well-suited
for storage purposes was the “polenice”.

entrance

Fig. 35. House No. 69. Interior view of the N half (key at Fig. 36). Drawn by R. Pleiner.

The person who was litting the fire could kneel at the oven gate as it was best to set the fire
going by blowing on the smouldering grass or straw in the last phase. The wife cooked on a hearth
in the oven gate and in front of this; the clay-daubed floor of the oven was used for baking.

As the W half of the house with the oven and hearth represented the female working area, the
E part of house No. 69 might be identified as the realm of the male. This was the NW corner and
part of the central third of the house, that is, a zone connected with the entrance. The experiment-
al house allowed the husband almost 2 square metres as a work area; edges of the smaller sleeping
bench and a step below the entrance might afford some additional space for sitting and deposition
of tools. This division of the habitation area corresponds to ethnographic parallels where the male
area is usually connected with the entrance parts while the female space is situated more inside the
structure (Bajburin 1983, 77, 78). The tools — above all, those of iron — were deposited on the floor
by the step in the NE corner. Though they were well at hand in this position, they would probably
have suffered from corrosion after a longer period of time and their suspension on the walls or
driving the axe into wood somewhere seems more probable. At this point, our arrangements
probably did not correspond to past reality. Location of a water bucket in this zone — in the NE
third by the oven — might seem a bit problematic. Though in anoccupied part of a suitable wor-
king space, there was s'mply no other place for it, assuming a need of a certain quantity of water
inside the hut 'n the wintertime (Figs. 35, 36).

During the meals, usually served in two wooden bowls, the family was sitting on the bench by
the S wall. Father and mother ate from one bowl and the children from another. The order in
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Fig. 36. House No. 69. Schematic plan of location of the furnishings drawn by R. Pleiner — H. Houfova. Key:

1 — the stone oven; 1b — a hearth at the oven gate; 2 — free- standing vessels; 3 — a storage jar partly sunk in the

ground; 4 — a side bench; 5 — a narrower sleeping bench; 6 — entrance; 7 — a step; 8 — a low seat; 9 — spoon-

hanger; 10 — water bucket; 11 — rotation mill (full circle — overnight location, dashed circle — day location);

12 — tools; 13 — stump; 14 — basket; 15 — a wide bench — the principal bed; 16 — suspended bags; 17 — corner
posts; 18 — a wall of half-round timbers; 19 — window slits cut through.

which the family sat down emerged by itself and was gradually fixed. The mother was sitting on
the W end of the bench, the father at her side, and the children on the E end.

Both benches were by their dimensions fully suitable for rest and sleeping. Both parents with
the infant child occupied the wider bench by the S wall while the other children slepton the smaller
bench at the E wall. There is even a possibility that the overall area of 3.5 square metres singled
out for sleeping may be slightly overestimated, as all the members of the family used sleeping
bags during the experiment, occupying thus more space, and, moreover, the height of both parents
surpasses markedly even the present average. If some 0.5 square metre were subtracted from the
ares needed for the benches, the free space at the centre of the hut could be enlarged.
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Activity-range space by the house

It has been observed that activities outside the house connected with living and working inside
were concentrated to belts along its two walls. This concerned before all the E side with the entran-
ce, and, to a lesser degree, the S side by the SE corner so that an overall inclination to the entrance
area is visible. The range of intensive utilization of the adjacent space did not surpass the width
of 2 metres.In addition to some kinds of work and deposition of several objects, this was the area
in which the children were to be found most frequently. The area along the W side of the house
was not used. The N side where the roof leaned on the ground served as shelter for firewood. Even
without this, however, it is hardly likely that the family were much active in this area.

The family sat, worked, and rested, sometimes even ate, at the E wall (partly also at the S wall);
the mother may have washed dishes there.The second water bucket was to be found here. The
trunk with hewn-off branches 170 centimetres high and serving for suspension of used vessels for
drying was sunk into the earth at the NE corner.

A small cooking hearth was established outside the house, 7 metres northwards from its NE
corner. Its location was defined by the adjacent experimental hut No. 5. No systematic activities
took place here as we wanted to imitate winter conditions, concentrating all the activites inside
the house.

Heating, fuel consumption, ventilation, and lighting

Due to the outside temperatures at the end of May and beginning of June, heating was super-
fluous and fuel consumption corresponded to the needs of thermic procession of food. Three and
exceptionally two meals per day were cooked. There are no data for two days of the experiment.
Throughout the other eleven days, fire was kept for cooking and baking for the overall time of
52.5 hours (daily average of c. 4 hours 45 minutes), for which 0.62 cubic metres of firewood were
needed. Comparison with the hourly average of fuel burned to heat the houses in winter experi-
ment phases shows that the quantity of firewood needed for cooking and baking is substantially
higher — almost three times as much. The explanation may be sought in the intensive effort to
reach the desired temperature.

When the wife was cooking on a hearth situated in front of the oven gate, combustion and smoke
circulation were facilitated by opening the top aperture of the oven. However, fire was going on
even if the top aperture was closed, as this was a closed oven (cf. supra). For baking such foods
as e.g. unleavened bread in the pre-heated oven, it was naturally advantageous to close both the
top aperture and the gate.

Both dislocation and dimensions of ventilation apertures and window slits of house No. 69 were
conceived wrongly, as was manifested in the heating phase of the experiment. Both triangular
ventilation apertures in the end sides under the ridge pole proved to be too small during the winter
heating procedures and were enlarged even before the living phase, the S one to the extent of
20 square decimetres, the N one to 12 square decimetres. Further removal of sticks and twigs was
difficult. Smoke evacuation was slightly better afterwards. The window slits were located too high
in the S wall of the house; not enough daylight was coming in and there was a negative impact on
smoke evacuation. Their location was result of 2 compromise solution by which I attempted to
adjust the window positions of the original project. Though the properties of house No. 69 with
respect to air circulation and smoke evacuation are not good, the family could heat the house,
cook and bake therein. It was advantageous to leave the door open except on the days of strong
E wind; this, however, would be unpracticable on winter days. When the firewood was dry, there
was little smoke; kindling of fire always produced a veil of smoke hanging relatively low above
the floor. The mother was most afflicted by smoke and shed bitter tears frequently. Nevertheless,
even this limited exposure period produced a certain resistivity formed by habit, as was indicated
by comparison of the reactions of those who were new to the project with reactions of the experimen-
tal family.

‘The amount of daylight penetrating into the interior by both window slits in the S wall is very
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limited, especially in cloudy weather periods. Nevertheless, a habit of working even in such condi-
tions may be formed. No artificial lighting (such as torches or oil lamps) were used during the expe-
riment, firstly because, as a matter of fact, it was not necessary in springtime, and secondly because
we had no clear-cut ideas about the ways and means of employing these devices.

Fig. 37. House No. 69. Striking fire with a firesteel during the living experiment.

Main activities carried out within the house

These include kindling of fire, grinding of grain, cooking and/or baking in adverse weather
conditions or in winter.

Kindling of fire

The basic sequence consists of three phases: fire-striking — catching of the spark — ignition
of fire. This was carried out by Mr. J. Cervinka who acquired a certain skill by repeated exercise.
For the first phase we used lyre-shaped fire-steels corresponding in shape to those found at the
Devinska-Nova-Ves cemetery (Eisner 1952) and pieces of Baltic flint collected at the coast of pre-
sent-day German Democratic Republic (Fig. 37). Striking sparks was not difficult but catching
them presented certain problems. Ethnographic parallels (Plessingerovd 1962, 1963) and informers
(in our case recruited from among re-emigrees from Wolhynia) indicate several possibilities: the
spark may be caught in touchwood, wood tinder, textile fabric, or its thread. In his late mediaeval
Herbarium, P. Mattioli (1929 edition, 695) suggests also bunches resembling whitish cotton which
occur at the roots of colt’s foot6. This is a plant called “podbél” in Czech (Tusillago Farfara L.).
We tried out touchwood and wood tinder. Both substances offer the advantage of keeping the spark
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smouldering whereby subsequent manipulation in setting dry grass ablaze by blowing is enabled.
Touchwood must be adjusted before by immersion in muck or by boiling in ash lye and by sub-
sequent drying and beating. We have used alternatively muck-bathed touchwood, touchwood
boiled in ash lye, or simply touchwood boiled in water and dried. No substantial differences have
been observed. I have not managed to get such details as, for instance, the length of the immersion
period. Touchwood collected from foliate trees in the vicinity namely Phellinus igniarius?, was
employed. It was observed later on that most of these were mature pieces unsuitable for our pur-
pose. This may be the reason why we did not succeed in catching the spark freshly produced into
the tinder. The same problems turned up with wood tinder, though we succeeded once in catch-
ing the spark directly. This led to inclusion of tinder of burnt fabric into the sequence; the
spark was caught in this and transferred to touchwood or wood tinder. This interlude, of course,
does not correspond to ancient behaviour. The third, ignition phase, presented problems as well,
especially at the beginning of the experiment. Later on, we managed to set dry grass on fire by
means of smouldering touchwood without major difficulties. In the first days, 15—20 minutes
were needed to light a fire; later on, this time was shortened to about half that length and, in fa-
vourable circumstances, when all the substances used were dry, a fire was ablaze in 5 minutes.
During the daytime, fire could be frequently re-kindled by blowing on glowing charcoal pieces
in ashes; in the mornings this was exceptional. Even the short experimental period indicated that
skill and swiftness in lighting a fire is a matter of practice; Slavic housewives surely needed a mini-
mum of time for this. The necessities for kindling fire, however, had to be kept absolutely dry.
Though we kept both tinder and grass in the house by the oven or on its dome, they were both
influenced even by external environmental conditions — fog, for instance.

Corn-grinding

We availed ourselves of the services of an original Slavic rotary quern set of a diameter of 43
centimetres from the site of Mikul¢ice. This was lent to us adjusted and with all accessories by
Dr. M. Beranovd, DrSc. (Mrs.) of the Prague Institute of Archaeology. A rope was tied tightly
round the runner and a vertical side handle of wood was inserted between the rope and the stone
and fastened there. The central orifice of the runner stone contained an axle positioned on top of
a wooden tenon of the nether stone. In the course of our experiment, the mill was equipped by
a wooden base board with elevated edges. The elevations were interrupted at one spot to allow
sweeping of flour into a receptacle. The nether stone must have been immobilized by wedges.

We ground rye and wheat. If a finer flour was desired, it was necessary to feed small quantities
of grain into the central orifice and grinding was more difficult as the grinding surfaces of stones
were closer to each other. In addition to fine flour there was always a certain proportion — say
one third — of coarse flour. This, of course, could be recycled to get finer flour. In measuring the
losses during grinding, we arrived at a value of 49, ; this corresponds to modern norms allowing no
more than 49, of grinding losses in mills.

For a day of an exclusively cereal menu, the experimenting family needed 1.7 kilograms of flour.
At first, the mother needed almost two hours to grind this quantity of flour; later on, this time was
slightly shortened. This time limit cannot correspond to past reality. Even if we neglect the skill of
Slavic housewives acquired by practice, the fact was that we used a worn-out set of original (archae-
ological) millstones with almost smooth working surfaces in the experiment. Mr. F. Mrazek, a
master miller of the town of Louny, whom I asked for advice, pointed out that this fact exercises
a major influence on both performance and time within the range of c. 509%,. According to his
own experience, the estimate of the time needed for grinding the above-mentioned quantity of
corn in the manner applied in the experiment could move around 30 minutes.

6. Communication of Ing. Z. Tempir, Institute of scientific and technical informations for agriculture, Prague.
It is interesting to note that the traditional Czech name of this plant — | kotiské kopyto obecné‘* (Mattioli’s Herba-
rium, 1929 edition, 695) corresponds exactly with the denomination in English.

7. Determination by Ing. Kunc, Mycological service, Prague 1, Karmelitska St.
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Cooking

There were no problems either with cooking in pottery vessels both in the house on the earth
by the oven gate and on an exterior hearth, or with baking in the oven build of stones. We assumed
that within the diet of early Slavs, cereal components played a major role. Together with the
fact that procession of foods of this type is more complex than the preparation of meat and, con-
sequently, more demanding in terms of space and equipment, this led us to a programme of eleven
experimental days with “cereals only’’ menu while meat was served on two days.

“Cereals only”’ diet consisted of soups, sweet and salted porridges of wheat and rye flour, lentils,
peas, and eggs. We used salt, honey, dried fruit, and onions; lard and bacon were the sources of
fat and herbs collected in the vicinity served as flavouring. Milk was an important addition. The
mother baked unleavened bread of rye and wheat flour and, on two occassions, she confected
small round loaves of bread. Meat was either roasted on a flat stone laid at the edge of the oven or
boiled in a larger vessel.

Pots copying Slavic pottery both in shape and in size were used in thermic procession of food.
Composition of the pottery paste was not authentic; we used the heavy loamy clay of Bfezno tem-
pered — according to a rough estimate — by fine sand. The clay of the pots imbibed water if it
was poured in but the liquid was not oozing out. The pots were put straight into the fire during
cooking (Fig. 38). Contents of all the pots had to be mixed frequent'y as the cooking was mostly
carried out at the hearth by the oven gate so that only one half of the pot was usually exposed to
fire (Fig. 38 : 2). This, however, did not matter much; in ten minutes, soups or porridges reached
the boiling temperature much as if the cooking were done on an exterior hearth where the pots
were exposed to fire completely. The time required for the cooking proper corresponded to modern
conditions of cooking on gas or electricity. The vessels of clay conserved heat and substances were
boiling in them even after the pots had been removed from fire (Fig. 39).

The experimenting family found out that pots of the intake of 3 litres were most suitab’e for
cooking soups and porridges. A seven-litre intake pot was used for boiling pulses though it seems
that a five-litre pot would do perfectly well; such a pot, however, was not available. One-litre pots
served as containers for milk and for manipulation — water was poured into the cooked foods
from them or they were used for soaking flour. Pulses were immersed in a pot of three litres. A pot
of two litres was used for milk fermentation. Most frequently used, and consequently also most
practical, were one-litre and three-litre pots.

The evidence gathered during the living experient tallies with theories of division of single-
room Slavic houses which I have put forward in the analysis of Early Slavic huts at Brezno in
relation to ethnographic parallels (Pleinerovd 1975, 47, VII : 1—6). In the experiment, the divi-
sion along the longer axis separating male and female space was visible; however, even a transversal
division into a better and a worse part with a so-called holy corner in a diagonal position to the
oven could be applicable to the experimental house No. 69 (Réank 1951, 24). No concrete traces of
such a division were retrieved by excavations and they are hardly likely to be expected. Ethnogra-
phic evidence indicates that it might have been visualized by differing layout of the floor — partly
of earth and partly paved with wood; in other cases, division lines were visualized by the ridge
poles and by cross-beams above ovens connecting both walls (Rank 1951, 30, 39). Living in the
experimental house showed that the available space was sufficient both for the rest and for the work
of a small family, provided that it was divided and that certain activ:ties were assigned fixed
places.

For the fundamental activity of cooking — including preparatory work, storage of foodstuffs,
and serving of meals — the crockery available in the house was sufficient. This included 11 vessels
of pottery and 3 of wood. Ancient Slavic households might have had more vessels but this quantity
was sufficient. That is in contrast with the ideas of I. M. Kravéenko and M. L. Strunka (1984), on which
the reconstruction of the interiors of Slavic huts carried out according to finds from the site of Obu-
chov II were based. The authors reckon with 29 pottery vessels in the case of house No. 6 at the
site (Kravlenko — Strunka 1984, Fig. 7). In fact, no more than six vessels have been found in the
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Fig. 38. House No. 69. 1, 2 — cooking on the hearth at the oven gate.
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Fig. 39. Removal of hot vessels from the outside hearth.

original position on a low loess bench along the front side of the house while the other 23 items
are represented by sherds and fragments from the hut filling only and they may not be it connec-
tion with the original furnishings of the house — or rather with itsinventory in a given and discrete
time segment8.

As for the capacity of vessels, a five-litre pot was not available during the experiment. All the
other crockery, prepared according to a rough estimate of the inventory of Slavic huts excavated
at the site of Bfezno, fulfilled the needs of the experimenting family in a satisfactory manner. The

8. The contribution by N. M. Kravéenko — M. L. Strunka (1984), though some of its reconstruction details have
escaped the enclosed documentation, takes up functional division of the interior of Slavic habitation shelters, In
this aspect it is inspiring and it corresponds to our observations. -
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higher frequency of use of three-litre and one-litre pots is interesting and will have to be compared
with intake categories of pots on individual Slavic sites. (It is hardly likely that much evidence
could be obtained for individual houses as the find groups are frequently limited in numbers and,
moreover, most of the finds are from fillings which may not represent inventories of the respective
houses.) This would require statistical testing of frequencies of certain vesssel capacities. Measure-
ments of the pot intakes have been carrried out but the goal was different — explanation of the
system of hollow measures derivable from Slavic pottery vessels was sought (e.g. MareSovd 1980;
Bialekovd — Tirpdkovd 1983). It is difficult to utilize these data for our purpose. Hollow measures
were studied by B. Gramsch (1977) according to finds from the walled site of Tornow. He defined
intake categories of pots and followed the frequencies. The most numerous categories were — in
addition to small vessels — Class II consisting of vessels containing 0.85—1.25 litre, and Class III
including those of 1.90 to 2.75 litre (Gramsch 1977, 355, 356, Abb. 2; 4). Gramsch’s Class IT cor-
responds to our experimental evidence and to preliminary observations of the Biezno finds, while
there is a certain difference against Class III which is not so numerous. In general, however, the
conclusions are similar enough. This implication of a degree of identity is rather surprising as two
completely different milieus requiring quite different functions of vessels are being compared. The
primary purpose of the Tornow vessels is assumed to have been the storage of foodstuffs. Some of the
pots might therefore have served as measures while the village demanded common everyday use of
the pottery in households with only a part of the whole group being employed for storage.

"The experiment yielded evidence for storage and conservation of foods requiring low temperatu-
res such as milk, fats, or meat. A sunken-floored feature offered favourable conditions as the floor
and the adjacent air layer had quite similar storage properties as underground storage cellars
which were thus not necessary for common everyday use. The situation would be different with
a greater quantity of foodstuffs which would have to be conserved for a prolonged period of time.

Repairs, additional adjustments, and present state of the experimental houses

On two occassions we had to repair the clay daub of the roof ridge of house No. 5. We also had to
fix the filling sticks of the door which, after drying, were not fitting to the door frame. The repair did
not help and the same problems re-emerged; this time, the door was made as a frame filled with
dense wattling of willow twings (Fig. 40 : 1).

In the heating experiment, it was observed that the edge parts of the pebble-paved hearth were
damaged by sweeping off the ashes. This pointed to the need to delimit the hearth in some way.
No delimitation — as, for instance, one of stones — was observed in the archaeological record ; for
this reason we chose a manner which could also have been used on rectangular pebble hearths of
Viking sites (such as Hedeby; Graham-Campbell — Kidd 1980, 76, Fig. 4, 32), that is, a frame of
thinner round timbers daubed with clay (Fig. 40 : 2). Similar hearth delimitations were observed
at Gdansk (Barnycz-Gupieniec 1974, Pl. XXIX). This was at first sufficient, but as time went on, the
round timbers were burnt through at some spots.

The clay daub of both interior and exterior walls stuck on but crackled. After the first winter,
seven months subsequent to the erection of the house, the walls were plastered over on several
spots with clay and the whole E wall where the clay daub crackled most was re-daubed with
a more liquid suspension. No other repairs were necessary up to now. The only case of an obnoxious
effect was observed at the bottom of a wall of house No. 5 in the inner sunken space, where the
daub of clay is in contact with soil humidity. The daub flakes off there in a low layer above the
floor. This does not take place in the area in which the walls are warmed up by fire, neither does
it occur outside where the clay daub rests on sods.

House No. 69 required repair of covering. The straw which was not properly thrashed attracted
mice which damaged the thatch substantially in the wintertime. We were unable to carry out the
repair perfectly; moreover, we realize that the thickness of covering amounting to almost 20 centi-
metres in the case of house No. 69 and even thinner in the case of house No. 5 does not correspond
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Fig. 40. House No. 5. Repairs and additional adjustments. 1 — a variant of a wattle door; 2 — delimitation of the
rectangular hearth.
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Fig. 41. Bfezno, district of Louny. General view of both experimental buildings.

to the thickness of 30 centimetres usual in recent vernacular architecture (Mjartdn 1963, 106).
Up to now, there were no negative consequences of this; it will undoubtedly influence the durabi-
lity of covering. No satisfactory solution could have been reached in view of the lack of material.
The heating experiment pointed to insufficient provisions for smoke evacuation; this was the reason
for substantial enlargement of both ventilation apertures below the roof ridge. An additional ad-
justment of the house No. 69 is represented by the ,,polenice® (log-drying space) built into the
structure even before the living experiment.

The present state of both experimental houses — No. 5 being exposed for four years and No. 69
for two — is good (Fig. 41). The buildings are not being used continuously; in addition to the de-
scribed experiments — mostly of short duration — they are occassionally heated during excavation
campaigns. Continuous habitation would, no doubt, inflict wear or even damage on some parts
of the structures; on the other hand, such procedures as e.g. continuous heating would undoubtedly
have favourable, we may say, conserving effects.

Both construction and covering of the roof of house No. 5 are in serviceable order. Contrary to
the Allerslev houses (Hansen 1962, Figs. 6—10), the clay daub of the Bfezno structures does not
flake off the walls; at Allerslev, however, flaking off could have been initiated by constructional
deformation. In this aspect, our observations tally with those made at the experimental Celtic
homestead of Butser Farm, where clay daub crackled but stuck to the walls (Reynolds 1979, 29).
In the case of house No. 69 filling of gaps between the half - round timbers of walls is probably
not well done since the clay keeps falling out.
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Problems of the building experiment

The complex of problems pertaining to the building experiment is not visible in its results only;
it looms large over the very conception of the project. The experiment elaborates on a reconstruc-
tion which, in itself, is burdened by many unanswered questions. There is no need to refer to re-
construction drawings or small-scale models which may neglect obscure elements of the structure.
Life-size building requires complex and total solutions and, especially, verification of the project as
to its stability. Even if the author proceeds systematically through detailed analysis of recordeed
archaeological remains towards an idea of the structure above ground (such as, for instance, the
well-conceived and well-planned procedure of P. Reynolds 1983 in building two Celtic structures),
the result is always alternative, that is, represents one of the range of possibilities. Thisis brought
about not only by the incomplete state of the preserved evidence — a fact that is sometimes not even
realized (Vencl 1968) — but by different possibilities of its explication. The experiment thus departs
not from real facts, but from a possibility of how the structure might have been assembled. Another
prerequisite of the building experiment — identical material (most frequently wood, clay, stone) —
creates problems of a rather practical nature. In most cases, it is possible to identify composition
of natural vegetation in a given time and place, but the problem may lie in the absence of the same
kinds of wood on the same spot in recent times. The range of tools is frequently also known; the
experiment may precise or even explain their purpose and efficiency. The most difficult problem
is that of application of adequate technologies and work procedures about which very littleis known.
Woodworking — one of the fundamental building techniques of the pre-and protohistorical periods
— has not been systematically investigated. Except the study of prehistoric carpentry by 4. Zippelius
(1954), we have to resort to individual examples selected at random. After about 800 A.D., the
situation is better. Investigations are being carried out in regions in which vestiges of wooden
construction elements survive and which do not include our territory. Several papers of Polish
specialists (KaZmierczyk 1969; Barnycz-Gupieniec 1974) take up the problems of building in ancient
times. The intention to document more systematically the level of carpentry work is borne out by
the Greenwiche symposium which generated a volume of studies on techniques of woodworking
before 1500 A.D. (such as e.g. Wallace 1982).

Before 800 A.D., the helpfulness of ethnography is considerably limited. Two extremes define
the range of interpretations: the fear to consider ancient builders as too primitive on one side, and
reluctance to assign application of sophisticated techniques to them on the other side (West
Stow Environmental Archaeology Group 1974, 81). My general impression is, however, that
architecture historians and ethnographers invariably have the tendency to expect more primitive
techniques of carpentry work than those which actually existed. The contradiction betweeen
archaeological evidence and results of ethnographic investigations has been amply demonstrated
by A. Zippelius (1954, 50, 51). This is borne out very well by the example of funerary structures
of the Central-Germany sites of Leubingen and Helmsdorf (Hifer 1906; Grissler 1907). Both cases,
evidently copied from ancient habitation structures, indicate that highly sophisticated construction
work and superb command of the techniques vis'ble even in details may be expected in the Early
Bronze Age. The site of Leubingen yielded evidence for a supported gable roof formed by rafters
in the form of beams joined to the ridge pole by mortise and tenon. Wooden boards closely adhering
to the rafters were fastened to them by pegs of wood, making up the outer coat of the covering.
This sophisticated plan is carried out with great skill. The above-mentioned coat was covered by
a layer of reeds topped by stones representing a transition into the body of the funerary barrow
covering the edifice. Fastening of the covering of reeds by means of stones may not be applied in
the case of a habitation structure. No other types of archaeological evidence indicate techniques
of roof-covering. We know something about daubing the walls with clay and about the preparation
of this clay, as these are well-documented by the archaeological record. Moreover, this technique,
which underwent no fundamental subsequent development, may be profitably studied by ethno-
graphic evidence (e.g. Mjartdn 1963, 116).

In spite of the seemingly hopeless situation at the starting point of the experiments, some positive
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results are available, An undoubted contribution is represented by the general evidence concerning
material consumption. These will not be substantially influenced by possible mistakes in construc-
tion as they are conditioned above all by the size of the structure. We are also capable of evaluating
technical difficulties of particular buildings, which, again, will stand out in spite of certain departu-
res from the original finish of the project. Most elusive are conclusions about the time needed
for carrying out various tasks; this is influenced by a number of factors referred to above on several
occassions. Differences between experience and practice of ancient and modern builders are con-
siderable; a certain role is played by differences in finish. Comparison of the time limits of house
No. 5 of the Bfezno experiment shows that, by and large, they correspond to evidence obtained
during the first Danish experiments at Allerslev, directed by O. Hansen in 1956—1958 (Coles
1979, 152). Papers on experimental undertakings in archaeology compare the Danish time limits
to an example of building a rather primitive log cabin in 19th-century Canada (Coles 1968, 13).
The time needed to build the Canada cabin was some thirty times shorter. This difference is astoud-
ing even if we realize that the type of building was different and that the cabin was smaller.

On the other hand, an experiment may allow at least some idea about the building sequence to
be formed, in the sense that it will rule out all assumptions completely wrong. There is a possibility
of obtaining direct knowledge of the character of the structure via the experiment. House No. 5 at
Biezno, for instance, represents a structure which might have been built without any major preli-
minary measures by settlers just arrived at the site. House No. 69, on the contrary, seems to have
been built by people inhabiting the site for some time. Important evidence on the stability of houses
has been gained during experimental building of Anglo-Saxon structures (West Stow Environmental
Archaeology Group 1974, 79). The builders observed that even in cases where the stability of houses
could not have been presumed theoretically according to recorded construction posts, results
were good and stood up to the practical demands. Coherence of sheltering structures is achieved
by interaction of other components as well, such as, for instance, walls and the roof interconnected
with the carrying components of the whole. Some of the evidence obtained during experimental
erection of structures belonging to a certain period of time is of universal relevance and may be
applicable to prehistoric building arts in general. Familiarization with everyday routine of men,
women, and children of yore, made possible by the experiment, is highly significant. Notwithstand-
ing the problematic moments of the experiment, the results are helpful for archaeological
investigations not only by initiating the effort to discover and identify certain construction traces
in the excavations according to experience from experimental buildings but also in interpreting
the find associations. All things taken together, results of building experiments represent an unques-
tionable asset.

The last two decades saw an increase in building reconstructions of archaeologically recovered
structures, both of singular buildings and of whole settlement complexes. They are important for
relations with the general public but their building left a considerable amount of practical expe-
rience. Building experiments have been initiated as well. Review of the situation may be found in
F. Coles (1979) and F. Malina (1980), and it is thus unnecessary to list all instances. I wish to bring
to notice a rather less known centre at Beaune (Rickard 1983; in SE France), principally an open-
air museum displaying buildings from the Palaeolithic age through the Neolithic down to the
Gallo-Roman period. In addition to this, a number of experimental production activities are un-
dertaken at the Beaune centre. In the case of building experiments following a particular research
programme, the public-relation aspect represents no more than an accompanying phenomenon.
Sometimes, however, both functions blend together and limits between an archaeological open air
museum and an experimental centre may be difficult to draw. Furthermore, we know of examples
when a building experiment represents a component of a broadly conceived scheme. Such instances in-
clude an experimental imitation of practicallifein a Celtic homestead at Butser Farm (Reynolds 1979),
or an interesting experiment of a group headed by S. West at the West Stow site®, oriented
towards integration of an Anglo-Saxon settlement complex into ancient environmental conditions.

9. The West Stow experiment is so precise that huts are reinserted into their original positions and posts set into
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The Bfezno experiment belongs to those examples investigating problems of prehistoric
and early historic art of building. In a certain sense, it corresponds to experiments of Danish
archaeologists, both to the pioneering undertaking at Allerslev (Hansen 1962) and to some activities
at Lejre. I think that an asset of the Bfezno experiment is its emphasis on practical life in the
houses carried farther than elsewhere. After the termination of experiments, the Bfezno houses
may be employed for public relations but we will still have a possibility of following gradual de-
struction procedures and necessities of repair over longer periods of time. We will acquire thereby
an idea about the longevity of prehistoric and early historic structures.

English by Petr Charvdt
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SOUHRN

Stavebni experiment, zaméfeny na poznatky, vyplyvajici jak z pracovniho postupu, tak z provoznich vlastnosti
budovaného objektu, miZe byt jednou z metod pro feSeni otazek osidleni v pravékych a ¢asné historickych podmin-
kach. Vyzkum v Bfezné u Loun p¥inesl fadu domovych piidorysdi, vhodnych pro Gvahy o jejich konstrukci (Pleinerovd
1975) a poskytl i po praktické strance pfedpoklady pro uskuteénéni takové akce. V r. 1981 byla zahijena experimen-
talni vystavba ¢asné slovanského domu 5 (Pleinerovd 1982) a v r. 1982 a 1983 stavba slovanského domu ¢&. 69 z 9. stol.
n. 1. Neslo jen o rekonstrukce, které by podaly pfedstavu o nejpravdépodobnéjsim vzhledu obydli. Ty mély zakladni
vyznam, aviak teprve ve spojeni s otazkami, které jsme chtéli Fesit. Byly jimi technicka obtiZnost stavby v tehdejsich
podminkach, doba trvani vystavby, optimalni pocet pracovniki pro realizaci stavby a spotfeba materidlu. Vychazeli
Jjsme z konkrétniho plidorysu, snazili se pouZivat stejného stavebniho materidlu, pokud moZno shodnych pracovnich
postupil a stejného nafadi jako slovansti stavebnici. Experiment se rozrostl v §ife zaméfenou akci, ktera zahrnovala
1. etapu stavebni, 2. etapu zaméfenou na vytapéni a 3. etapu, sledujici provozni a obytné vlastnosti ptibytku.

Stavba domt

Vlastni stavebni ¢innost si vyzadala praktickou i teoretickou pfipravu. Bylo to vyhodnoceni zachovanych poztstat-
kd, které vyustilo v projekt rekonstrukce, na ném# se podilel piedeviim ing. arch. J. Skabrada, CSc. ze Statniho tstavu
pro rekonstrukci pamatkovych mést a objektd Praha a p¥i prvni stavhé spolupracoval i dr. J. Vaieka, CSc. z Ustavu
pro etnografii a folkloristiku CSAV Praha. Déle bylo tieba vybrat ze sortimentu staroslovanského naradi zakladni
typy dievoobrabécich nastrojti, pticemz spolupracoval doc. dr. R. Pleiner, DrSc., AU Praha a zhotovit jejich repliky
(obr. 1). V piipravné fazi bylo nutné obstarat potiebny stavebni material. Dr. E. Opravil CSc., AU Brno — exp.
Opava ur¢il zbytky zuhelnatélych dfev z vyplné slovanskych objekti. Podaiilo se nam ziskat alesponi nékteré druhy;
jasany jsme mohli pokacet na mist&, zatimco dubové a bukové kmeny byly dodany Severodeskymi statnimi lesy, za-
vodem Zatec (obr. 4).

Pti obou stavbach jsme se snaZili pouZivat odpovidajici pracovni postupy. Tykalo se to pfedev§im omitdni stén
mazanici, dale pak spojovani dfevénych prvka. Mimo &epovani, pouZivaného hlavné u stavby ¢&. 69, jsme spoje prova-
déli svazovanim houzvemi nebo kolikovanim.

Stavba domu &. 5 (6. stol. n. L.)

Pudorys budovaného objektu byl nepravidelné obdélnikovy, se zaoblenymi rohy o maximalnich rozmérech
4,60 X 4,20, orientovany Z-V, zahloubeny 80 cm pod ptivodni povrch, s ohniitém v sz. rohu (obr. 2). Rekonstrukce
vychazela z téchto zji§téni: pii stfedu obou uZsich stran byly stopy po velkych nosnych kalech. Na nich zfejmé spoci-
vala hfebenova vaznice, nesouci dvouspadovou sttechu. (V pfedb&Zném navrhu rekonstrukce jsme jako o mozné va-
rianté¢ uvaZovali i o kombinaci valbové a sedlové stiechy, s valbou na vych. strané). Podél obvodu zahloubeni, té&né
pii sténach byly odkryty jamky po malych kolicich, které spolu se zaoblenymi rohy piidorysu ukazovaly na pletené
stény. Z toho jsme mohly odvodit, Ze stiecha dosedala na zem, nebot jeji tlak by lehké pletené stény neunesly. DotaZe-
nim stfechy na zem byla zaroven zaji§téna potfebna stabilita domu. Vysku obydli od podlahy k hf¥ebeni jsme propo-

holes identified in the excavation. Some of the reconstruction ideas, however — such as raised floors of pithouses —
do seem a little bit off the mark to me; obviously, I have not managed to collect all the necessary data, having access
to no more than the text in Mediaeval Archaeology XIIT (West 1969).
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¢etli na 3 m, a to na zakladé sitky zahloubené ¢asti ptidorysu a sklonu stiechy 40 —45°, obvyklého pro nase klimatické
podminky. Vstup do piibytku byl ze zap. stitové strany (obr. 3; 9).

Po vykopani zahloubené Casti obydli se prace soustfedila na stavbu krovu (obr. 5; 6:1). Na zavé$ené krokve (le-
mézy) jsme se snaZili pouZit pfedeviim takové kusy, které mély rozvétveni, tvotici pfirozeny hak (obr. 6 : 2). Sttechu
jsme pokryvali rakosovymi dosky, vazanymi na vodorovné ty¢e (obr. 7 : 1, 2). Na jiZni strané sttechy jsme zkusili vy-
plet jako podklad pro krytinu (obr. 7 : 3), ukazalo se viak, ze by pak byla nutn4 jin4 technika pokryvani. Stény byly
vypleteny vrbovymi a jasanovymi pruty (obr. 7 : 4), poté omitdny mazanici, ve $titovych stranach jak z vnitiku, tak
zevné, bocni strany byly omazany jen z vnittku. Mazanice se sklddala ze Zlutky zalité vodou a promisené plevami
a kousky rakosu nebo slamy. Tato ptimés tvofila zhruba Sestinovy a2 pétinovy podil. P¥i vrcholu obou §titd byly pone-
chéany volné dva trojihelnikové vétraci otvory pro odchod koufe (obr. 8). Kromé obdélnikového, oblazky vydlazdéného
ohnisté (obr. 10) bylo obydli vybaveno pfi severni sténé jednoduchym loZem sestavajicim z rdmu z dubovych kulatin,
jehoz vnitfek byl vyplnén vétvemi, rakosem a slamou.

Stavba domu 69

Piadorys domu byl mirné lichobéinikovy se zdiZenim na sev. strané, orientovany deldi osou S—J. Jeho nejvétsi
rozméry ¢inily 3,60 X 3,30 m, v sz. rohu na podlaze, zapusténé zhruba 40 cm pod troven tehdejiiho povrchu, stala
picka z kament (obr. 11). Rekonstrukce vychazela pfedeviim z umisténi rohovych kil a z absence soch. Nalezové
situaci odpovida nejlépe drazkova konstrukce, zakonéena véncem, z néhoz je mo#né vztyéit krov. V projektu rekon-
strukce je tzv. krov na kobylu s valbou na sev. strané (obr, 12 dole). Pti realizaci jsme zvolili zast¥eseni valbové, a to
vzhledem k dodate¢né Givaze o umisténi vchodu na vych. boéni strang, jak se jevilo v archeologickém nalezu. Pii
sedlové stfeSe i pfi krovu na kobylu by bylo vyhodngjsi situovat vchod ze $titové strany, kterd by neomezovala jeho
vysku. Stfecha byla v projektu koncipovana jako dvouplaitova, coz je prvek znamy z nékterych sttedovékych staveb.
Byli jsme si védomi, Ze na malém obytném objektu z 9. stol. se asi nemohl vyskytovat, pouzili jsme ho viak ve snaze
vyzkouset zdokonalenou izolaci v kontrastu s lehéi stavbou 5 ze 6. stol., a to s ohledem na dalsi pokusy s vytapénim.

Praci jsme zacali §tipanim kulatin na stavbu stén (obr. 13), nebof jsme méli k dispozici jen bukové kmeny velkych
pramért. Polokulatiny byly na obou koncich opatieny &epy a vkladany do draZek rohovych kaldi (obr. 15). Vychodni
sténa byla zasti provedena jednoduiiim zptisobem, a to pouhym zasouvanim polokulatin za kil u vchodu, umistény
v ponékud vétSim odstupu od zahloubené stény (obr. 16). V téchto mistech byl pod vénec polozen pti¢ny kulag, ktery
jsme pak vyuzili pro tzv. polenici pfidanim daliiho bfevna v odstupu 35 cm (obr. 18, 19). Ntuzkovy krov z krokvi,
zadlabanych do vénce, nahote piekfizenych, spojenych dlaby a pfevizanim houzvemi, tvotil spodni plasf stfechy
(obr. 20, 16 vpravo dole), vyplnény tylovinou a omazany hlinou (obr. 21). Horni plast byl zavéSen na h¥ebenovou
vaznici, polozenou mezi prekiiZzené konce spodnich krokvi (obr. 22—24) a pokryt doky ze Zitné sldmy (obr. 25).

Uvnitf obydli jsme v sz. rohu postavili kupolovitou picku z kameni s topnym otvorem vymezenym v pravotihlé
formé vétsimi kameny. Podél jizni a u vychodni stény jsme umistili lavice na spani a sezeni, zabudované na pevno
do stén obydli. Uzkou lavi¢ku jsme jesté piipojili k zap. sténé (obr. 33).

Na c¢tyii zakladni otazky, které jsme pokusem sledovali, jsme ziskali tyto odpovédi: technicka naro¢nost stavby 5
byla mala, coz doklada skute¢nost, Ze s vyjimkou price na krytin& byla vybudovéna jen neodbornymi silami s celkem
dobrym vysledkem. Stavba domu 69 byla po femeslné strance obtiznéj§i a Gcast a rada tesafe, alespoii v uréitych
etapach, byla potiebna. Stavbu viak nelze povaZovat za obtiZnou, nebot uZ po kratké instrukta?i zvladla vétiina pra-
covnikii potfebné postupy, které se v podstaté omezovaly na zakladni a jednoduché tesaiské tkony.

Odpovédi na pocet pracovnich sil a &as nutny k vystavbé ve slovanském obdobi poskytuji jen rAmcovou p¥edstavu
o tehdejsi realité. Je tfeba vychazet z minimalniho nutného poltu lidi pro praci na konstrukénich &astech stavby.
U obou objektu jej piedstavuji 2 pracovni sily. Pfi n&kterych tkonech, dale pti manipulaci s materidlem a zejména
v pfipravné fazi (kaceni stromd a doprava na misto) se s vfhodou mohlo uplatnit vice lidi. Po zkusenostech z obou
staveb se ndm jako optimalni jevil potet 3 osob. Stavba domu 5 zabrala 860 hodin ¢&istého &¢asu, coZ by pii pottu
3 osob znamenalo 287 hod. Odhadneme-li moznou pracovni dobu ve slovanském obdobi na 60— 70 hodin tydné,
pocitdme-li s vét§i zrucnosti pti praci se dfevem a ziejmé i vét§i pracovni intenzitou, bylo by v 6. stol. pro postaveni
domu 5 véetné ziskdni a pfipravy materidlu pti 3 lidech zapotfebi asi 3—4 tydnt. Stavba 69 nam zabrala 1547 hod.
Cistého Casu, zapocitana je i pfiprava dieva, kaceni, transport atd. Vyjdeme-li ze stejnych predpokladit jako u domu 5,
pohyboval by se odhad doby na vystavbu v 9. stol. asi kolem 6 tydnt. Je moZna jesté dal$i &asova redukce, nebof asi
nebylo nutné kmeny $tipat vzhledem k moznosti vybéru vhodného materidlu, ¢epy kulatin mohly byt provedeny jed-
nodus§im zptsobem, pouhym sefikmenim, stfecha zfejmé nebyla dvoupld§fova. Pfiblizili bychom se tak dobé vy-
stavby domu 3. Pfi ¢asovych odhadech vSak pomijime okolnosti, které mohly naopak vystavbu prodluZevat. Jde
o rizna omezeni a zakazy z oblasti ideologické, které jsou znamy z etnografického materidlu. Tykaji se vybéru sta-
vebniho mista, vybéru materidlu, doby zapogeti stavby atd. Rada ritudlnich tkonu je déale spojena s vlastni vy-
stavbou - napf. vymezeni ptidorysu, po¢atetni prace atd. (Bajburin 1983).

Poznatky o spotiebé materidlu jsou celkem objektivni. Na dam 5 bylo zapotiebi 2,5 m? dfeva, na vyplet stén
1 200 pruti, primérné o sile 1,5 cm a délce 1,50— 1,80 m, hliny na omazani stén jsme méli mezi 3—4 m3, Na kry-
tinu stftechy nam stézi postacil rakos, pokoseny na plofe zhruba 10 arti. Na dam 69 jsme spotiebaovali téméf 6 m3
dfeva, na krytinu stejné mnoistvi slamy jako u domu 5, nebot bylo nutné pokryt i oba sklon&né tity valby. Hliny
na vymazani spar a k omazani vnéjiku pece a jejiho dna bylo zapottebi asi 1 m3.
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Pokusy s topenim ve slovanskych domech

Na vystavbu ptibytkd jsme navazali pokusem, zaméfenym na jejich vytapéni. Chtéli jsme zjistit, jaké teploty
mohlo byt dosazeno v zimnich podminkach a jaka byla spotieba paliva. Poznat jsme chtéli také poméry v cirku-
laci a odchedu koute v téchto domech bez kominu. Experiment jsme provedli t¥ikrat, vidy v zimnim obdobi, v lednu
a potatkem tnora. V r. 1982 (17 dna) a 1983 (10 dntt) jsme se soustfedili na déim 5, v r. 1984 (7 dna) se topilo v obou
piibytcich 5 a 69 soucasné. Do obydli i ven byly instalovany termografy a staniéni teploméry. Spotfebu paliva jsme
odméfovali na koSe. PestoZe se vyskytly nedostatky v méfeni teplot (nekvalitni termografické zdznamy; chybi vétsi-
nou tdaje o pfedpokladanych minimech kolem 5—6 hod. ranni), ziskali jsme uréitou informaci o izolaénich vlast-
nostech obou dom.

Po 3 dnech topent se v obou piibytcich zat¢ala teplotni situace normalizovat. Dam 5 bezprostfedné kopiroval ven-
kovni teplotu a ze srovnani minimalnich teplot venku a uvnitf vyplyva, Ze poskytoval ochranu asi 6—7 °C pfi teplo-
tach pod bodem mrazu (t. I, obr. 27, 28). Rovné? dtim 69 kopiroval venkovni teplotu, aviak s uréitym malym zpozdé-
nim. Z porovnani minimalni venkovni a vnitini teploty vyplyva pro né&j rozdil zhruba 7—8 °C (t. 3, obr. 30). Po-
zorovani svédei o nevelkych izolaénich vlastnostech domu 5 a ponékud lep$ich domu 69. Ten byl i rychleji a lépe
vytopitelny, to viak podmifiovaly i jeho podstatné mensi rozméry. Rozdil proti domu 5 byl i v tom, Ze se v ném
topilo pfevazné v peci, jen vyjimetné na pfedpecnim ohnisti. Nadto se zd4, Ze byl vytipén i pondkud intenzivnéii.
Denni primér spotteby dieva byl 0,098 m?, zatimco pro déim 5 &inil 0,083 m3. Odhad celkové spotieby paliva v chlad-
ném obdobi 5—6 mésicti by se tak pohyboval mezi 12—18 m3, za ptedpokladu, %e by se topilo soustavné, s ¢im3
patrné nelze ve slovanském obdobi poéitat. Toto mno#stvi zahrnuje spotfebu na vateni a pedeni jen zéasti. Je sice
¢asové limitovano, aviak vyZaduje v uréité fazi topeni intenzivngjsi. Udaje ndm v tomto smé&ru poskytl dalsi pokus
s obyvanim slovanského domu, kdy se za den jen k ptipravé jidel spotfebovaio 0,05 m3. Jaka byla ve slovanském ob-
dobi skuteéna praxe topeni, zda se i v zimé& omezovala jen na tepelnou ptipravu potravy nebo zda podle okolnosti
bylo topeni prodluZovano, nevime. Z etnografie se totiz dovidame, Ze vesnické domy v uréitych oblastech jesté v mi-
nulém stoleti nebyly v zimé vytapény. Topilo se jen v souvislosti s ptipravou pokrmiti. Kdybychom vychazeli z mini-
malniho pfedpokladu, totiz mnoZstvi paliva nutného k vateni a peteni, znamenalo by to celoro¢né asi 18 m3.

Pii vytapéni byly potiZe s cirkulaci koute. V domé 5 mohl dym odchézet jak obéma vétracimi otvory p¥i vrcholech
§titd, tak stfechou, a to i pfi snéhovém pokryvu (obr. 31), v domé 69 pouze vétracimi otvory, take zadymeni prostoru
bylo vétsi. Po zatopeni, které vyvinulo nejvice koute, zaéal dym stoupat, a to obvykle do vyie 11,20 m nad trove
podlahy a tam se udrZoval jako souvislé pasmo a jen z&4sti odchazel (obr. 32). Za p¥iznivych okolnosti (jasné pocas,
suché a kvalitni dfevo) stoupal vy3, rychleji se rozptyloval a odchazel bud jednim nebo druhym otvorem, p¥ipadné
obéma soucasné. Zatimco podminky pro dosaZeni vystich teplot byly v domé 69 piiznivéjs, byly v ném hori
cirkulace a odchod koufe ve srovnani s domem 5. V podstaté bylo nutné v obou ptibytcich prenést provoz do jejich
spodnich partii pod koufovou clonu, jinymi slovy, bylo nutno pracovat vsedé, vklete, v podiepu. Odpovida to tomu,
co vime z etnografie, kdy za podobnych podminek je p¥ibytek vybaven jen nizkym nabytkem, sedatky, lavicemi a lidé
se pohybuji sehnuti se sklonénou hlavou. Nepodatilo se nAm postihnout zptsob regulace odchodu koufe, i kdyz urcité
naznaky se v prubéhu experimentti projevily pfi uzavieni jednoho nebo druhého otvoru za uréitého druhu poéasi
a sméru vétru.

Pokus s obyvanim slovanského domu

Ttinactidenni pokus s obyvanim probéhl v objektu 69 koncem jara 1984. Na malé rodiné (v nasem piipadé rodi¢e
a 3 déti — v&k 3, 8 a 13 let) 3, kterou pro slovanské obdobi jako zakladni jednotku piedpokladdme, mélo byt vyzkou-
Seno, zda prostor obydli je dostatujici jak pro odpotinek, tak pro nutné pracovni tkony. S tim souviselo rozpoznant
vhodnych mist pro riizné ¢innosti, dale mist pro uloZeni potfebného nafadi. Predpokladem pokusu bylo co nejpies-
néjii napodobeni aktivity, ktera v domé probihala; jeji zéklad tvotila piiprava potravy. Chtéli jsme ovétit nejen po-
tfebny manipulatni prostor, ale i misto na skladovani uréitych druhtt potravin, které musely byt po ruce, dale pak
obsahové kategorie nadob a jejich potet, nutny pro stravovani takové skupiny. To muselo odpovidat nejpravdépo-
dobnéjsi skladbé potravy a jeji spotfebé. Pfedpokladali jsme, %e podstatny podil zabirala strava cerealni, masitou
jsme proto aplikovali jen ve dvou dnech pokusu. K zakladnimu zaméfeni experimentu na mo#nosti prostorového
vyuziti ptibytku se ptidruilo sledovani dalsich otdzek — doba nutn4 k jednotlivym &innostem, frekvence poskozeni
nafadi, mno¥stvi odpadka atd.

Obydli jsme vybavili nejnutnéjsim inventafem podle poznatki z archeologického vyzkumu a podle narodopisnych
analogii nejstar§ich dochovanych interiéri venkovskych domt. Slo o jednoduché naradi dfevéné, sadu keramickych
nidob, nékolik Zeleznych nastrojii a rota¢ni mlynek (obr. 35, 36). V obydli, které métilo uvnité 9,5 m3, zbyvala
pro pohyb a pracovni vyu?iti plocha asi 6 m2 ve stfedni a severni ¢asti. Rozdéleni ptibytkti na sféru &nnosti feny
a muZe znime z narodopisu (Rank 1949, 1951). Pfi pokusu se jasné uk4zala zapadni polovina domu 69 jako pracovni
oblast Zeny. Pro pohyb pfi préci to byly zhruba 2 m2 ve stfedni &4sti obydli. Zena pracovala bud vklede na zemi, né-
kdy sedéla na kraji lavice nebo pouZivala malé nizké sedatko, které bylo jedinym p¥enosnym kusem nabytku. Na
zapadni konec lavice byl ve dne umistovin mlynek na obili, na ptilehlé lavitce byly nadoby na mouku a z ¢4sti do
zemé zapusténa zasobnice na zrno u lavitky doplitovala soubor, souvisejici s mletim. P¥iprava jidel se soustiedila na
prostor pfed peci, u zap. stény tam stily na zemi nadoby na vafeni a nddoba na vodu. Na sténé a na polenici byly
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v téchto mistech zavé&$eny dalii potfeby. U stény v prostoru za peci staly hrnce k piileZitostnému uchovani potravy,
nap¥. mléka (misto ziistavalo chladné, i kdyZ se topilo).

P#i pokusu se v domé provadély piedeviim zdkladni ¢innosti — zakladani ohné, mleti obili, vafeni a pefeni. Ohets
se roznécoval kiesanim pied dstim pece vklece, nebof v posledni fazi bylo nejvyhodnéjii doutnajici trdvu p¥imo na
zemi rozdmychat (obr. 37). Vafeni v keramickych nadobach na ohnisti pfi asti pece (obr. 38) i na venkovnim ohnisti,
které jsme zaloZili nedaleko sv. rohu obydli, probihalo bez nesnazi, stejné jako pedeni na mazanicové podlaZce pece.
Do varu se uvedla tekutina nebo pokrm béhem 10 min. Vyhodné bylo, %e keramika podrZovala teplo i uréitou dobu
po odstaveni z ohné a pokrm se jeté vatil.

Viechny uvedené zakladni ¢innosti jsou praci Zenskou a odbyvaly se v zadpadni poloviné domu. Pracovni oblast
muze byla pfi pokusu doloZena nepfimo a zabirala by vychodni polovinu obydli, pfedev§im pfi vstupni partii, coz
dobfe odpovida etnografickym analogiim (Bajburin 1983, 77, 78).

Pozorovali jsme 1 ¢innost mimo obydli, souvisejici s provozem a Zivotem v domé. Ukazalo se, Ze se soustiedovala
pouze na pas podél jeho dvou stran. Zejména to byla vychodni strana s vchodem, v mensi mife pak strana jiZni, a to
bliZe jv. rohu, takZe celkova inklinace k vstupni partii je zfejma. Pas intenzivniho vyuZiti ptilehlého prostoru nepte-
sahoval §itku 2 m.

Poznatky z experimentu s obyvanim jsou v souhlase s Gvahami o rozdéleni jednoprostorového slovanského domu,
které jsem ve vztahu k etnografickym analogiim uvedla pti rozboru ¢asné slovanskych obydli z Bfezna (Pleinerova
1975, 47, VII: 1—6). P¥i pokusném provozu se projevilo predeviim rozdéleni domu v delii ose na &4st Zenskou a muz-
skou. Na z4kladni ¢innost — vafeni, véetné p¥ipravnych praci, uchovavani uréitych potravin a podavani jidel —
bylo mozné vystadit se souborem nédobi, jimZ jsme pi¥ibytek vybavili. Bylo to vcelku 11 keramickych a 3 dfevéné
nadoby. Nejcastéji byly pouzivany nadoby o obsahu 1 litru (manipulaéni — p¥ilévani vody béhem vateni, uchovavani
mléka) a 3 litri (na vafeni polévek, kasi). Je to zajimavé zjiténi, které by bylo tfeba konfrontovat s obsahovymi ka-
tegoriemi nadob, zastoupenych na jednotlivych slovanskych nalezi$tich. Jiny poznatek pokusu se tykal uskladnéni
a uchovavani potravin, které vyzaduji nizii teplotu. Z¢asti zahloubené obydli poskytovalo samo p¥{znivé podminky,
nebot na podlaze a v piizemni vrstvé byly podobné poméry jako ve sklipku.

Opravy, dodateéné upravy a soudasny stav experimentalnich staveb

Na domé 5 bylo nutné provést opravu mazanicového pokryvu hfebene stiechy, zhotovit nova dvitka, ohranicit
pravouhlé ohni§té (obr. 40) a opravit praskliny v omazani stén. Na domé 69 bylo zapotiebi opravit krytinu, zvétsit
vétraci otvory a pfed pokusem s obyvanim zhotovit polenici.

Stav experimentélnich staveb — domu 5 po 4 letech a domu 69 po 2 letech — je dobry. (D0m 69 m4 v$ak vady
v krytinég, nebot se ndm ji nepodatilo vzhledem k nedostatku Zitné slamy v plném rozsahu opravit.)

Problémy stavebniho pokusu

Problematika stavebniho experimentu se neprojevuje jen v jeho vysledcich, ale tkvi pfimo jiz v jeho poéatcich.
Vychodiskem pokusu je rekonstrukce, kterd sama o sobé& byva zatizena mnoha nevyfefenymi otdzkami. I p¥i disled-
ném postupu od detailni analyzy zjiténych archeologickych pozistaki k pfedstavé horni konstrukce (srov. napf.
Reynolds 1983) je vysledek jen alternativni, pfedstavuje jednu z moZnosti. P¥i stavbé ve skute¢né velikosti pak nej-
vétdi potiZe pfinasi pouziti shodnych pracovnich postupii, o nichZ vime jen malo. Pomoc etnografie je pro obdobi pied
9. stol. n. 1. znaéné omezena. Kolisaime tak mezi dvéma extrémy, a to obavou, Ze pokladame tehdejsi stavebniky za
pfili§ primitivni nebo Ze jim naopak pfipisujeme znalosti pfili§ vyspélé techniky. Vcelku se viak domnivam, Ze ze strany
historikit architektury a etnograft pi¥evaZuje tendence povaZovat napf. Grovenl tesafstvi za nizsi nez ve skute€nosti
byla. Na zikladé¢ archeologickych nalezi poukizal na rozpory s vysledky etnografického badani A. Zippelius (1954,
50, 51).

Ptes potiZe, z nichz se pii pokusech vychazi, 1ze dospét k urditym pozitivnim vysledktim. Nesporné ptinosné jsou vie-
obecné poznatky o spotfebé materialu. Pokud jde napi. o dfevo, propodétena spotieba na stavbu, pro domacnost
a k vyrobnim Géelim dava podnét k daliim tvahdm, a to o struktufe osidleni, nebof nutt k zamysleni, jak velké
celky mohly sidlit na jednom misté, aniz by vyrazné narusily ptirozené ekologické podminky. Jsme schopni po-
soudit technologickou obtiZnost té které stavby. Naproti tomu velmi vagni jsou zavéry o Case, potfebném k pro-
vedeni rtiznych Gkond, nebot ten je ovlivnén ¥adou faktord, na néz bylo jiz vicekrat poukazano. Pokus naopak miize
dat piedstavu o postupu vystavby, pfi nejmensim v tom sméru, Ze vylouéi to, co moné nebylo. Jeho prostiednictvim
miZeme poznat charakter objektu. Napf. dtim 5 z Bfezna lze povaZovat za obydli, kieré mohlo byt postaveno bez
vétsi predbéZné pfipravy nové p¥ichozimi skupinami, zatimco dim 69 se projevuje jako stavba, vybudovana oby-
vateli jiz usedlymi na misté. Né&které poznatky ziskané pifi pokusné stavbé objektd z uréitého ¢asové vymezeného
obdobi maji obecnou platnost a lze je aplikovat na pravéké stavebnictvi vitbec. Vysledky, véetné problematickych
momentt experimentu dale pomahaji p#i archeologickém vyzkumu, a to nejen tim, Ze davaji podnét ke snaze urcité
stopy konstrukce v terénu objevit a co nejpfesnéji rozpoznat, ale pomahaji také interpretovat nékteré nalezové situace.
Dulezitym vysledkem je bezprostiedni poznavani b&Zné zivotni praxe tehdejsich lidi.
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PE3IOME

B 1981 roany B c. Bpsxesno Gius r. JloyHbl GbUIM HAYaThl paGOTEI MO IPOBEEHHIO CTPOUTEIBHOTO aKxcnepumenTta. On
IpefCTaBIAN cOG0i yacTh ofueit 06paGoTKH AMTENBHBIX CTAIMOHAPHBIX PACKOIOK, IIPH KOTOPHIX, KPOME BCEr0 [POUEro,
Ob11M yCTAHOBJEHBI OCTATKM CEJICHHI pa3IMuHbIX NepHonoB (Pleinerovd 1975). CTpONTELHLIH 3KCIIEPUMEHT, HAIIPABJICH~
HbIf HA CBE/IEHMA, BBITEKAIOLME KaK U3 IIpolecca paGoT, Tak ¥ U3 (HYHKIMOHANBHBIX CBONCTE BOSBOLHMOIO OOLEKTA,
MOYKET CIIY>KUTb OJTHUM M3 MCTOZOB [UIsl PEIICHHsA BOIPOCOB 3aCeJEHUS] B JAOUCTODHYECKOM H PAHHE-MCTOPHYECKOM
epuoaax.

Beum mocTpoeHb! B2 CTaBAHCKHX [I0Md, & MMEHHO YKIUMINA 6-T0 M 9-To CTONeTH. Mbl MCXOAWIM M3 KOHKDETHLIX
TUIaHOB, UCNIOJIL3OBAIM CTPOUTEINbHBIN MaTepHasl, 3aCBUIETEIbCTBOBAHHLIN Ha [IAMSITHHKE B CIAaBAHCKOM MEPUOE, CTa-
PIICh NPUMEHATh COOTBETCTBYIOLLIME METOAB! PaGOThl M MCMOJIB30BANH KONMH APEBHECIABAHCKUX JIE€peBOOOpabaThi-
Barouwx opyauit (puc. 1). Tom Ne 5 6-ro Bexa IpeACTaBIsieT coGOM HPIMOYTOIBHYIO TOJIY3eMIIIHKY € MPSAMOYTOJIBHBIM
KOCTpHINEM B CEBEpO-3anajHom yrity (puc. 2 : 3). CTeHbI mieTeHble, 06Ma3aHHbIE TIHHOH, IBYXCKATHASA KPBIIIE OIAPAETCS
0O 3€MJII0, BXOJL € 3alla/THOI IMTOBOH CTOPOHDI (puc. 55 65 9). Iom Ne 69 9 Bexa — GoJtee MesIKaA MOMY3EMIITHKA, B [UIAHEe
uMeroas Gopmy NapauIeNorpaMma, ¢ IIeUKOM M3 KamHelt B CeB-3aIl. YIJIY M BXOZOM C BOCTOUHON GOKOBOH CTODOHBI
(puc. 11; 12), GbLT IOCTPOEH € IOMONIBIO YIIIOBBIX CTONGOB C Gopo3aKaMI € IPUIOAHATON UETBIPEXCKATHOIN Kpbirieil
(puc. 15; 16; 18; 20—25). Buyrpennee yGpaHCTBO 0GOMX JOMOB GBIJIO OUEHD MIPOCTHIM — KPOME OTOHMHUTENBHOTO YCTPOMUCTRA,
TOJIBKO JIOIKE YUIM JIABKA AJIA CNIAHBA, HPOYHO NPUCTPOEHHbIE K CTEHaM »XKILa (puc. 35). Ha ocHOBHBIE BOIIPOCHI, IIOCTa-
BJICHHBIE HICPE]] ONIBITOM Y KACAFOLINECA TCXHUUECKOH TPYIOEMKOCTH OCTPONKH ,, ONITUMAIFHOTO KOJIMYECTBA pabouux Cit,
BPEMEHHU, HEOOXOAUMOTO B CTABAHCKOM NIEPUMOJE UL NIOCTPOMKH M KOJIMUECTBA MATEPHANA, Mbl HOJIYUUIM CIIeLYIONme
OTBeThI. TeXHUUECKAs TPYROEMKOCT TIOCTPOiiKy Ne 5 Gblna HeBeNMKa, O YeM CBHMETENBCTBYET (haKT, UTO 33 HCKITIOUCHHEM
paboThl Ha KPOBJIE, OHa ObIlIa BO3BEIEHA HE-CIEIHATHCTAMA B IEJIOM © Xopolnm pesyibratom. Ilocrpoitka goma Ne 69
MO pemecyeHHON Huu Gblia Gostee CIIOKHON U 371ech GBI HeOGXOAMMbI, XOTS O Ha OINpe/IesIEHHBIX 3TaNaX, y4yacTue
U coBeT MIoTHUKA. Ho CTPOUTENLCTBO HENbast CUMTATh TPYSOCMKUM, TIOCKOJIBKY MOCTIE KOPOTKOM MHCTPYKTHPOBKH G0JIbLIAs
4acTh palOTHUKOB OBJIA/IEN2 HEOGXOAMMBIMU IIPHEMAMH , KOTOPEIE [0 CYLIECTBY OIPAaHHUMBAINCh OCHOBHBIMU M IPOCTHIMH
MJIOTHUYECKHMU  OIIePAIMSIMHU ..

OTBeTE!I Ha BOIPOCH! O KONMYECTBE paGOMNX CHII M BPEMEHH, HEOGXOUMOM TSl CTPOUTENBCTBA B CJIABSIHCKOM IEpHOJIE
Aa10T TOJIbKO ofIuee MpeCTaBleHKE O TOrAalHeil peanbHocT. Hamo MCXOONTD M3 MUHMMAIBHOIO HEOGXOJUMOTO KOJH-
YEeCTBA JIOACH 11 paboT Ha KOHCTPYKIMH IIOCTPOHKH. Y oBoux obmexToB 310 ABe paGoume cuibl. IIpH NpoBegeHUM
HEKOTOPBIX ONepauyii, IPH MAHUIYIHPOBAHUM C MATCPHAIIOM, OCOGEHHO B NOJrOTOBUTENbHOM ¢ase (pybKa Jieca B TpaHc-
HOPTHPOBKA HA MECTO) BBITO/IHEE GHLIO UCIIOIBE30BATh GoubIie mroneii. I1o onbITy Ha 06enx NOCTPOMKAX HAM [IPE/ICTABIIACTCS
ONTUMAJIBHBIM KOJIMYECTBO TPeX uenoBeK. [TocTpoiika qoma Ne 5 3amsna 860 4acoB UMCTOrG BpeMEHH, UTO [P KOJINYECTBE
TPEX UeJIOBEK PaBHANOCH Obl 287 uac. [IpeIoNnoIKiB, YT B CIaBAHCKOM NepHoje pafouee BpeMsa MOIIO ObITh 60—70 dac.
B HEJICIIO, 2 YUMTHIBAsL OOJBIIYIO JIOBKOCTh IPH paboTe ¢ AepeBOM M, OUEBUJIHO, GONBINYIO MHTEHCHBHOCTh TPYHd, IO-
JIYYHM, UTO B 6-M BEKe IS MOCTPOiKM Joma Ne 5, BKIIIOUAs MOJIydeHHE U MOATOTOBKY MATEPHAIId, TPEMA JOAbMU GhLITO
HeoOxonumo 3—4 nenemu. Ilocrpoiixa Ne 69 3amsana y Hac 1547 uac. ymcTOro BPEMEHH, BKJIIOUAs IOJATOTOBKY AEpeRa,
pYOKy, mepeBo3Ky M T. 1. Mcxoas us Tex e IpeAHoChIIOK, KaK B ciyyae goma Ne 5, Bpemst IIOCTpOMKH B 9-M BEKe KO-
neSanock ol OKOJIO 6 Hemenb. BosmoKHO NPOM3BECTH ellle GOMbIIEe COKPALLEHNE BPEMEHH, TIOTOMY UTO MOCTPOHKA CTEH
M KPBIILH MOLJIA GbITh GoJiee pocToif. Bpemst HOCTPONKH TaK NpubAM3HIOCH GBI BpeMEHH MocTpoiiku goma Ne 5. CefeHus
0 pacxone marepuaia oobeKkTuBHbIe. [l1s moma Ne 5 6bu10 Heobxomumo 2,5 M3 aepeBa, Ha myetenky 1200 NPYThEB, TJIMHLI
Jnst 06masKu cTeH Ob110 okosio 3—4 m3. Ha KpoB ¢ Tpy/moM XBaTILT KaMBbILI, coGpanHblil ¢ 10 a. st noma Ne 69 norpe-
GoBasToch moUTH 6 M? AepeBa, Ha KPOBJIIO TAKOE K& KOJIMUECTBO COJIOMBI, KaK U y Joma Ne 5, FIMHBI IS OGMA3KH IBOB
1 00Ma3KU BHEIIHEN YacTu Ieun i ee AHA ObUIO HYYKHO IIpUMEpHO | M3,

IMocite mocTpoOfiKY CABAHCKUX YKUJIAIL ObLT IIPOM3BE/ICH OMBIT IO UX OTOILIEHHIO. MbI XOTesIH YCTaHOBHTH, KaKast Tem-
HepaTypa Morya GbITh MONyUeHA B SHMHUX YCJIOBHSIX M KAKOB GbLT Pacxojl TOIMBa. TaKyKe MbI XOTENMU BBHIACHUTH CO-
OTHOWICHUE LUPKYJANMH M BBIXOJA AbIMa B 3THX Aomax 6e3 TpyO (puc. 31; 32). VsmeHeHue TeMOoepaTyp MOKasbIBAIOT
coorBercrByomme Tabauuet (1—2) u rpaduxu (puc. 27—30). MBI Morym cocunTaTh OBIee HOTpeGIIEHIe TOMINBA B X0~
JIONHOM HepHOfe 5—6 mecsAues, KoTopoe Gbl KoneGanoch mexy 12—18 M3, pu yCIOBMH, UTO BBITAIIHBAHKE TIPOBOH-
JIOCh HENPEPBIBHO, UTO, BEPOATHO, HEJIB3A [IPENOJIATATE B CIZBAHCKOM IIEPUOAE. DTO KOJIUUECTBO TOJIBKO OTUYACTH BKJIIIO-
uaeT B ce0s PacXOZAbI HA IPUTOTOBJICHUE MMM, XOTs 9TH PACXOMBI OTPAHMYEHBI BO BPEMEHH, 3aTO B OIpEIC/ICHHOM dase
TpeByroT GoMee HHTEHCHBHOTO TOILIEHHsI. CBEIEHUS 3TOTO HAIPABJICHHS HAM NPEAOCTABHIL OIBIT IPOKUBAHAS B IIOCTPOH-
Ke, KOT/Ia B T€UeHHE JH JJIA IPUTOTOBJICHUA NHIM Ob1I0 yHorpe6iieHo 0,05 m3 roruBa. Kak mpakTHUecKH OTAILIMBAJIOCH
B CJIABAHCKOM NEPUO/IE, O PAHUUMBAJIOCH JIM OTOIJIEHHE ¥ 3UMOM TOJIBKO IIPUTOTOBJICHHEM ITHIIH MJIH , 110 ODCTOSTEILCTBAM
Obt0 Gosiee IPOIOMKUTENBHBIM, HEH3BECTHO. VICXO/Is M3 MHHIMAJIBHBIX YCIIOBHIL, T. €. KOJMYECTBO TOILTHBA, HEOGXOM-
MO€ JUIA MIPUTOTOBJICHUA MMINU, 32 TOJ COCTABIIsLIO 18 M3,

TpuHaaUaTHAHEBHBII OIBIT IPOYKUBAHKS B 0GbeKTe Ne 69 (9 B.) GbLT mpoBejeH ¢ HEGOIBILIOH cembeii (DOHTENHN C TPEMS
AetbMu — 3, 8 u 13 ner). MebI XoTenu IPOBEPUTDH, ABJIAETCA JIM YKIIMIIE IUIOMANBIO 9,5 M3 [JOCTATOUHBLIM [AJIA OTABIXA
H [U1s1 HeOGXOAMMBIX TPYAOBBIX onepauwii. JKunume 65110 3aM0NHEHO CambiM HEOOXOMMBIM HHBEHTADEM COLJIACHO CBe-
ACHHAM, MOJIYUEHHBIM Ha OCHOBE apX€OJIOTMYECKHX PACKONIOK M IO 3THorpaduueckum aHajorusam (puc. 35, 36). IIpen-
HOCBLIKOH ONbITA GBIJI0 KaK MOYKHO GoJiee TOUHOE MOApaKaHHe esTeIbHOCTH, IPOMCXOAMBIIEH B OME; €€ OCHOBOM GbLIO
npuroToBseHue mamm (puc. 38),
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Paspenenne »xummina Ha cdephl eATENPHOCTH YKEHIMHB] B MY>KUNHbI U3BECTHO U3 sTHorpaduu (Rank 1949; 1951; Bajbu-
rin 19 83,77, 78) Ha IpOTs>KEHIHU OIILITA IPOSIBIUIOCH PA3IENICHHAE [0 JTTHHHEHIIEH OCH , a IMEHHO HA 3aMaJIHYIO YACTh, CBSI3aH-
HYIO C MEYbI0, sBJIABINEiicA ieHCKoll cdepoil, B TO Bpemst KaK BOCTOYHAsI YaCTh, TATOTEIOUAsI K IIPOCTPAHCTBY BXOAR,
OblIa 06JIACTBIO MYy»KuMHbI. OKa3anoch, YTO CYILECTBOBAHHE U B TAKOM MAJICHBKOM JIOME BO3MOXKHO 0€3 OCJIOXKHEHHMIA.
Jia Bapkyl, BKIIIOYAS MOATOTOBHUTEINbHbIE PAGOTBI, XPAHEHHS MPOAYKTOB M NOAAUM ehl XBATHI KOMIIEKT NOCYABI,
npeAHa3sHAYEHHbII HaMK UIA onbITa. 710 66110 11 KepamudecKuX COCYA0B U 3 AepeBsAHHLIX. Uallie BCero UCnosb30Banuch
cocyabl oOwemom 1 1 (ot marumyaanmif) u 3 71 (A1 Bapku). DTOT GaKT CIeAOBANIO ObI CPABHUTH C OO BEMHBIMH KaTero-
PUSMU COCYJOB, IPECTAaBJIEHHBIX HA C/IaBAHCKHX MECTOH2XOMIACHUAX.,

Hecmorps Ha npoGreMbl U TPYIHOCTH, 3aKJIIOUEHHbIE KAK B MCXOLHBIX IMYHKTaX CTPOMTENBHOIO ONBITA (BONPOCH! pe-
KOHCTPYKIIMH, IIPMMEHEHHST COOTBETCTBYIONIMX PabourX METOMOB), TAK U B €r0 pe3ynbraTax (IpPeyie BCETO YCIOBHOCTB
BPEMEHHDBIX PACUETOR), MOYKHO JIOCTHYb OIIPEAEICHHBIX MO3UTUBHLIX Pe3yJIbTATOB. BECCIOPHO BAMKHLIMA U OO LEKTUBHBIMU
ABJIAIOTCA OOIIME CBEAECHUA O PACcXOJie MATepHasa, ONBIT MOYKET AATh IIPEJCTZBJIEHHE O [IPOLIECCE TIOCTPOMKH, [0 MEHbIIEH
MEpE B TOM CMBICJIE, YTO HOMOYKET HCKIIIOUHTh HEBO3MOyKHOEe. HEeKOTOpbIe CBEICHHUS TAKIKE MOYKHO IIPUMEHUTD HA CTPOM-
TENBCTBO B LIEJIOM JOMCTOpHUYECKOM nepuone. llanee, pe3ysbraThl, BKIIOUAs IPOGIICMATHUECKUE MOMEHTE] SKCIIEPUMEHTA,
TIOMOTAIOT IIPY apXEOJIOTHYECKHUX MCCIIEOBaHUAX, IPHYEM HE TONBKO TE€M, UTO JAIOT HMITYJIBC K CTPEMIIEHHIO OGHADY)KUTE
ONpeJleSICHHbBIE CNIEALI KOHCTPYKIMIX, HO ¥ TIOMOTAIOT MHTEPNPETUPOBATh HEKOTOPbIE CATYarMH. BaykKHBIM pesynsTaTtoMm,
IIPMHECEHHLIM OIBITOM, HENOCPEACTBEHHOE MO3HAHUE OYAHAUYHOM YKHU3HEHHON IPAKTUKH TOr[AITHErO YeJIOBEKA.
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