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Cover Photo
Capalmas at Saint-André-d’Allas, Dordogne: © Dominique Repérant
Stone farm buildings transformed into an open air museum - “Cabanes du Breuil”. Christian Lassure
informs me the walls are of stones laid with earth mortar. The stone tile roofs have been restored by a
professional roofer over the last 40 years. In the Napoleonic land register map, only the building with
the row of hay windows and an oven (not visible in the photo) are drawn.

Ed.
Ed.
Well here we are on schedule, wonders will never cease. This issue and the next are on the general
theme of structures around the world. A double whammy aimed at September’s International
Conference at which Stonechat will be displayed. Several of this edition’s speakers will be presenting
papers at the conference (posh talk for giving slide shows), and there are several other contributors
new to these pages, in fact everyone except me. Already in for next time we have Dan Snow’s
Archers pavilion, Giren, Canadian Cabanes, Fox Traps, Trulli, and a fascinating piece from Prof
Juvanec on stone huts south and east of the Mediterranean. With more expected we might have to
run to three editions. Don’t think I need to say much more I shall just make way and let you enjoy,
what I think is the best edition to date.
Sean

From the Chair
Welcome to the latest edition of Stonechat, thankfully its very rare for me to mention sad news, but as
some of you will know Gareth Pritchard passed away a few weeks ago. Gareth was an unwavering
supporter of this branch through good times and bad, I know Sean who new Gareth far better than I
has written a piece about him in the Branch News section.
The Snowdonia Society walling competition was held recently, the weather held up, good company
was kept, the branch display tent did blow away the night before, but repairs were made and the show
went on as they say. On behalf of the branch and non-members (why are you not members?) I would
like to thank the Snowdonia Society for looking
after the competitors so well with tea, coffee,
sandwiches and cakes they were brilliant, thank
you!
So we’re into summer, our taster days and
training weekends continue and we have a BBQ
to look forward to and so much more please
check the diary at the back. On the 7th July we
have our summer meeting with speaker will be
held at the Bryn Tyrch, Capel Curig 7.30 pm,
please note the change of venue. I encourage
you all to come along, for one or both of our gettogethers.
Craig
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This edition’s chair - once again modelled by the editor - is a simple slab construction in the
luxurious brakeman’s hut at the head of the Rhosydd/Nantmor incline. The 700 foot incline
(the largest single pitch incline in the industry) was used to lower produce from Rhosydd
quarry to the Nantmor tramway. The top of the incline drops away vertiginously and the actual
brake drum is situated to the right of the hut about 50’ up a cliff face , due to a lack of space at
the actual incline head. The brake was operated remotely from the hut.
Photo © Sean Adcock

sandstone, granite, schist, breccia, basalt and pumice stone are also employed.

The Dry Stone Huts of France
The economic history of rural France was marked, from the 17th century onwards and especially in
the 19th century, by the extension of cultivated land over the outlying areas of village territories as
well as by the access of the lowest strata of the peasantry to land ownership. Against this historical
background are to be set the dry-stone "cabanes", or huts, observable in as many as fifty-two
"départements" [administrative regions, of which there are 100 including 4 overseas such as
Guadaloupe –technically part of the EU- Ed] located in the southern two-thirds of the country.
According to the date-stones encountered on these buildings, the oldest surviving examples were built
under the reign of Louis
XIV. The most recent ones
were constructed during the
Third Republic, by selfbuilding peasants or drystone masons using the
stone material provided by
the reclamation of new
parcels. The "cabanes" are
merely dependencies built
at some distance from the
farmsteads and used on an
occasional, temporary or
seasonal basis.
Their generic name is the
French term "cabane" or its
counterparts in vernacular
languages (for example
chabano
in
Dordogne,
cabano in Vaucluse). At the
same time, there exist a
host of designations that
are either generic (barraca
in the Pyrénées-Orientales,
cazourne in Haute-Loire,
caboto/chaboto in Drome,
etc.) or functional (garioto,
i.e. cabin, in Lot, jasso, i.e.
sheep shelter, in the Alpes-de-Haute-Provence,
granjoun, i.e. small grange, in Vaucluse, etc.). The
studies carried out on the cabanes in the last 150
years have caused vernacular terms to be
superseded by more academic terms. Witness
bori, a Provençal word synonymous with shanty or
hovel (and not specifically dry-stone hut), which
has become the by-word of those who believe the
cabanes to be ancient Celtic dwellings
As is suggested by the expression "dry-stone"
itself, the "cabanes" use only stone – in the form of
square stones, flat stones, blocks, slabs, either
trimmed or untrimmed – extracted from newly
created fields or picked off existing fields during
agricultural work – while taking advantage of the
technique of dry stone walling, that is stonework
without any binding mortar or cement. What kind of
stone is used depends on the bedrock geology of
the place of building: frost-cracked outcropping
limestone is the most widely used material but

Saignon, Vaucluse: © Dominique Repérant
Agricultural complex consisting of a dry
stone hut with a windbrealk wall, a lean-to
shed (formerly under a roof of half-round
tiles) and a covered well. The hut’s roof is in
the form of a pyramid with rounded corners.

Saumane, Alpes-de-Haute-Provence:
© Jean Laffitte
Sheep shelter built in 1889, according to the date inscribed in the apex of the front wall. The loadbearing walls are of trimmed stones. The two-sided roof of stone tiles sits astride a mortarless
barrel vault of voussoirs, originally laid over wooden trusses resting on lateral ridges.
The architectural uniqueness of the "cabanes" stems from their associated dry-stone roofing
structures of which there are two types
the vault of corbelled and outward-inclining stones
the vault of stone voussoirs or keystone vault
Both have an outside covering of slabs, stone tiles, earth or even clay tiles, - the so-called 'double
skin' method.
The vault of mortarless corbelled and outward-slanting stones is based on two principles:
- the technique of corbelling, which consists in laying the stones of each course with a slight overhang
over the stones of the underlying course,
- the method of the outward inclination, which consists in giving the stones of each course an outward
slope of the order of 15°.

Espagnac-Sainte-Eulalie, Lot:
© Dominique Repérant
Dry stone hut consisting of a cylindrical body under a conical roof of stone tiles. The oversized
dormer window above the entrance is mostly of a decorative or ostentatious nature.
The intrados of the corbelled vault with its stones laid in more or less regular courses. The
stones’ front ends have been carefully cut to a chamfered edge so as to achieve a smooth
surface. The four beams are what is left of an interior scaffolding used during building.

The succeeding layers curve inwards gradually until they almost meet, the final layer being topped,
when circular, by a single cap-stone or, when quadrangular, by several slabs placed side by side. The
result: a stable vault erected without any wooden formwork.

Hiska at Kras in Slovenia

Less widespread than its corbelled counterpart, the vault of mortarless stone voussoirs is a
conventional cupola- or cradle-shaped vault, the components of which are flat slabs or rough-cut
blocks laid on a provisional formwork.

Slovenia is a small country, lying between the Alps, the Pannonian Plain and the Adriatic Sea, which
in terms of architecture may be divided into at least four regions: Alpine, Pannonian, Central and
Mediterranean. Each region has distinctive architectural elements originating in local society (and the
availability of local materials, and climate) and the cultural interconnections (interference) of each
region.

Functionally speaking, the "cabane" is an all-purpose shelter intended either for animals (poultry-hut,
sheep-shelter, etc.), for people (vinegrower's hut, roadman's hut, etc.), for tools (toolshed, covered vat
for grapes, etc.) or for food storage (small barn, cistern-cover, etc.). Some "cabanes" even served as
lodgings for agricultural workers or individuals on the fringe of the rural society.
More generally, the "cabanes" form part of a man-made rural landscape dotted with a wide array of
functional dry-stone structures: boundary walls, retaining walls, roadside walls, field gates, stairs,
ramps, drains, cisterns, covered springs, bee-boles, landmarks, and above all stone heaps.
Outside France, dry-stone huts have been noted in various northern and eastern Mediterranean
countries (Spain, Portugal, Italy, the former Yugoslavia, Malta, Greece, the West Bank) but also in
some north-western and western European countries (Iceland, Ireland, Scotland, Wales, England,
Sweden, Germany, Switzerland, among others).
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LASSURE, Christian, 2004, ‘Cabanes en pierre sèche de France’, Edisud, Aix-en-Provence.
Christian Lassure
In the next edition Christian will provide us with an insight into “Village Des Bories” in Gordes in the
Luberon. This is an outlying quarter of the village of Gordes comprised of seven groups of dry stone
huts, containing houses, barns, granaries, sheepfold, a bakehouse and tanning vats inter alia and
used mainly on a seasonal basis.
Professor Lassure is the head of CERAV (Centre d'études et de recherches sur l'architecture
vernaculaire - Centre for the Study and Investigation of Vernacular Architecture). Founded in 1978
this is a French society whose objects are the study, popularisation and preservation of the vernacular
architecture heritage particularly the dry stone structures of France but also those found elsewhere. It
produces a great deal of literature in the form of books, papers and journals.
Its associated website www.pierre-seche.com was reviewed in “Stonechat 11” Jon Moore said “How’s
your French”, mine`s very poor, but I still found the website at www.pierreseche.com a very interesting
read although my lack of French left me wanting to know more which was a bit frustrating”. I’d agree
with this although there are a lot of papers translated into English on the site, along with hundreds of
photos and using the google translate tool helps a lot. It puts other web sites closer to home to
shame, after numerous visits I still feel I have barely scratched the surface of what it has to offer and
oh the booklists… virtually all available in French only, are to die for and make me wish I’d paid more
attention at school and not let that which I did learn lapse. At times when I visit the site I actually wish
I was French.
Ed

Figure 1: Map of Slovenia’s architectural regions.
Mediterranean Slovenia lies mostly within the Kras (a limestone plateau covering south west Slovenia
and north east Italy), and it is only here, that stone shelters called hiska can be found. This rocky
plain has some special features such as caves, intermittent lakes, underground rivers, sudden
sinkholes and many relief moulds created by water. The landscape of the Kras is a mixture of stone,
pine woods and fields bordered by stone walls and clumps of bushes. The settlements resemble
flocks of sheep; the houses huddle together for protection from the dry cold wind known as the burja.
They usually have enclosed front and back yards. Stone is the principle house building material of the
region, used also for walling and shelters implying great homogeneity in the region.
The Kras could be understood as rocky terrain with many cavities, where water is scarce; in some
ways it resembles emmental cheese, full of holes, giving it a unique landscape character.
Documented chronology of stone shelters in the Kras is sparse, with little information in the available
sources. Areas close to settlements were used for pasture (especially sheep) and for agriculture.
The domestication of nearby settlement spaces led to better social organisation and better food
production in terms of quality and reliability. Fields were cleared (vineyards, olive trees, wheat) and
stone found on site was used to construct walls and very modest shelters for shepherds. There is a
simple logic here: useless heaps of stone could be better used to mark plots or create some shaded
niche to protect against the weather. Division of labour was by sex and age. Usually, children
cleared the fields and then the father (the owner) did the walling. It is uncertain as to when shelters

first appeared , but wall shelters as niches (shelters as part of the wall) were, I believe, made along
with the walling.
When describing the construction of a Kras hiska, I should point out that these stone structures were
built by shepherds with no specialised knowledge of corbelled constructions (Cok, 2002). Many
shelters documented in this area are constructed as corbelled vaults leaning against a bigger rock.
Using the natural shape of the rock and logic, small modest shelters were erected. Later, with more
experience, they built independent shelters using a corbelled false dome to cover the roof span (Cok,
2009).

The interior space is modest, as expected; there is little space - up to three persons at most could
squeeze inside. Comparing documentary drawings and theoretical frameworks of corbelled
constructions, I think that the shelter was not originally planned as such. I believe the original idea
was simply to pile up rocks and other stone pieces to form a heap. The wall thickness at ground level
reaches up to 209cm, and the whole shelter has an interior diameter of 160cm (height of 194cm). In
theory, a corbelled shelter with a span of 160 cm and height of up to 190 cm must have the minimal
wall no more than 90 cm thick. This structure is claimed to be shelter with un-necessarily thick walls.
Nevertheless, the hiska at Volcji Grad is the biggest dry stone structure using corbelling technique in
Slovenia noted so far.

The various stone shelters found in this area have different structures but use the same material –
stone from the vicinity - and the same technique – corbelling. From the architectural and structural
aspects, corbelling constitutes the primary functional/structural composition of the stone – a covered
space over a circular/oval ground plan. It is not a dome, domes are the result of a precise
mathematical scheme and precise techniques for constructing the shape with variously
(systematically) shaped stone elements. The cross-section of a dome is (part of) a sphere. The
cross-section of a corbelled structure reveals irregularities that are not obvious; it more closely
resembles inverted steps.
Figure 2: Sketches of the hiska at Volcji Grad.
Dry stone constructions tend to move slowly towards their centre of gravity, so they need constant (at
least annual) maintenance. The pressure (sum of all local gravities of the stone pieces) overcomes
the counterpoint equilibrium, and sooner or later the construction will topple. Corbelled shelters are
made of almost horizontal circular layers. Builders use stone pieces found on site and shape them
carefully to fit together. The most important aspect is the choice of individual stones, secondarily
shaping them, and finally positioning them in a complimentary way as part of the construction. The
curved and stepped wall gradually progresses into the roof, using steps (overhang) over the level
beneath, and so on until the top stone. The rule of an equilateral triangle is valid for covered dry
stone structures and shows simplicity of uniformity and economy. In theory, a corbelled structure has
three parts: the basic corbelling structure, the frame or coat, and the filling between frame and basic
structure. The combination the three parts assures stability and firmness against climate phenomena.
With changed habits over the last sixty or seventy years, the vast development from homo domesticus
to homo commuter, local knowledge and cultural awareness have almost faded away. The end result
is seen on the ground: many of these elaborate stone structures were no longer needed and have
become overgrown with bushes and creepers. Nowadays, these structures are being rediscovered
and documented, and some will probably become protected as national heritage. It is estimated that
there are at least 150 shelters in the Slovenian part of the Kras. Throught the combination of local
knowledge, scientific documentation and research, we could reconstruct those structures and thereby
make the hiska shelters once more a relevant part of the cultural landscape. With a combination of
cultural tourism following themed tours and ancestral routes, the hiska would be an inevitable part of
the landscape’s identity.
There are many types of hiska. In the following, I present three examples.

Kosovelje
The next example of a hiska is in woods near the village of Kosovelje. It defelops from the ending
point of the wall of a plot. There is a small heap of stones there, probably from a nearby field. The
ground plan may be described as a skewed square or trapezium. The walls are much thinner than
those at Volcji Grad - 93 to 80cm thick. The rectangular ground shape walling passes over the roof at
175cm; the edge is relatively rough and inaccurate, but still unmistakeable. The roof rises slowly, and
the last third follows a concave exponential line to the top, ending in a flat top stone.
The wall and corbelled false dome were made with great precision. The bigger stones are shaped in
rectangular blocks (at least, the faces), the filling is of a thin layer of flat stones. The combination of
rectangular stone blocks and layers of flat stone shows the builder’s awareness of the aesthetic value
of wall construction. From outside, there are no evident architectural elements; the only characteristic
is a quite strong (in terms of dimensions) lintel over the entrance. The order disappears with the
edge where the wall meets the roof. The roof has been partly reconstructed, as may be seen from the
surface colours where there is no moss or debris (leaves, branches, seeds) between the stones. The
ceiling follows the outer shape and forms some kind of stone bottleneck.
The inner space offers a modest stone bench along the walls. It was useful for the herdsman to sit
above ground level as the ground is usually muddy and wet and covered with leaves. The interior
may host up to 4 adults.
If the example at Volcji Grad has a rounded shape and edges, this one at Kosovelje has rectangular
edges. The walling technique is much more advanced and the use of stones is more sensible.

Volcji Grad
The first is located in Volcji Grad, a small village near Komen, 32km north of Trieste. The village has
much to offer in terms of architecture, culture and food! Here I will look at a hiska near the village –
the rest you should discover for yourself as a cyclist, hiker or normal car traveller!
The shelter stands in a wood along a dry stone enclosure, about ten minutes on foot from the village.
There is an archaeological site called Debela griza (Thick Talus) nearby. The shelter stands alone,
detached from the wall. The corbelled construction forms a shelter with a thick bottom collar which
could be interpreted as a load-bearing retaining wall. The collar around the shape goes from the
ground to waist height and is approximately 90cm thick smoothly encircling the whole structure. The
interior structure of the shelter is of approximately the same thickness, at some points exceeding
100cm. Above the collar, at wall level, a few more flat stone pieces are used, but not as shaped as I
expected. The shelter was not made by a very skilful craftsman, but was nevertheless made with
experience of how a corbelled false dome should be constructed.

Figure 3: Sketches and foto of the hiska at Kosovelje.

Lokev & Dutovlje
The last group of dry stone structures detached from walls are structures are near the villages of
Lokev and Dutovlje. These are very modest, with much bigger rocks and boulders, being incorporated
into the structure. The structures are not brilliant examples of shelters, but should be documented and

presented as examples of important dry stone structures on Slovene territory. They are all heavily
overgrown with moss; the stones are covered with lichen. All the structures are sited deep in
woodland. At first glance, we thought they were made for forest workers. A second look made it clear
that the forest is quite young. With information from Boris Cok (a local researcher of stone shelters)
we concluded that they were all made at the edge of a forest or a nearby walled plot (vegetable
fields).

Hut of Extremadura:
Jewel in Stone /Chozo de Extremadura: Joya en Piedra
Borut Juvanec, 2008, Arte Extremadura,
120pp, colour photos and line diagrams, in English and

The somewhat dense forest has played a positive role in protecting these structures, hiding them for
the future. The time for good professional documentation work has come and with the help of local
people and the local regional development office, we are preparing a project to document and
highlight at least fifty shelters in the Kras. Here are some examples of hiske near the village of Lokev.

Spanish; Website: http://www.stoneshelter.org/
Borut Juvanec is a professor in the faculty of architecture in
the University of Ljubljana in Slovenia who lectures and
researches mainly on the vernacular architecture of the rural
landscape. The book is a detailed examination of the
characteristic huts or shelters, which are found in the region
of Extremadura in west-central Spain. The associated
website covers similar ground sometimes in more detail.
These huts (called chozos in Spanish) are characterized by
their form of construction and are mainly circular in plan and
normally around 4-6m in diameter. There are three types:
huts built completely of vegetable matter (combinations of
wood, straw etc.), huts with a basal stone wall and a roof
composed of vegetable material and completely stone built
huts.

Figure 4: Sketches of some examples of hiske at Lokev.
Despite the modesty of hiska, they show a simple understanding of corbelling technique. One could
say they are all examples of human landscape cultivation. Although there is no evident common line
when comparing all types of hiska, the cunning eye may observe one shared feature: the positioning
of the entrance. More or less all the documented shelters have south or south-western facing
entrances. The burja is a cold northerly wind; from the south (Adriatic Sea) the winds are warmer.
When resting, the setting sun is taken as a sign of the ending of the working day and a reward for the
whole day’s efforts. Entrances are the only openings to these structures, and they should serve as
well as possible - to watch over the crops, to wait when hunting, to enjoy the calm of evening light, to
breathe the sea wind.
The syntax of the architectural language of layering stone and shaping the pattern of the landscape
remain an inventive realisation of spatial ideas from the past until today. Not only ideas of shaping
space - these ideas are basic interventions in the natural habitat which contribute to survival. Culture
and an awareness of its values are the origins of local development and reasonable heritage
preservation. The next step are tutorial days with workshops on how to build dry stone structures,
walls and other stone architecture, as the DSWA organisation in the UK is doing.
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Both the book and the associated website are a celebration of this type of architecture and are
illustrated with many interesting photos showing the various different forms which occur in
Extremadura and elsewhere in Europe. The first half of the book has several short chapters on
vernacular architecture, stone shelters (including the names used in different countries), the theory of
corbelling (stepped roofs), the relative proportions of the huts (many huts are built with simple
proportions using equilateral triangles), Spanish shelters, huts in Extremadura and finally problems in
conserving these structures, many of which are falling into disrepair. The second part of the book is
given over to detailed descriptions of several huts from Extremadura, and the book has an appendix
with twenty five pages of illustrations of the different types.
Probably of most interest to readers of this publication are those huts of dry stone construction, many
of which have corbelled roofs. These can be found across much of southern Europe and the
Mediterranean areas with some examples occurring further north in Brittany, Ireland, England (Devon)
and Wales. This type of construction has a long history and Borut notes examples from Malta and
Egypt which date back to the millennia before the Christian era including an example from
Extremadura dating to the Neolithic age. Some of these huts have similarities to some of the huts or
cabanod seen in North Wales quarries used as blast shelters and also as places where quarrymen
gathered in their lunch hour. Others are similar to the beehive huts of south-west Ireland. Some of the
huts of the second type with dry stone walls and roofs composed of wood or straw are probably linear
descendants of the type of round huts which were common in Europe a couple of thousand years
ago. There is much interesting information here.
The main drawback of the book, however, and I can’t help mentioning it, is the quality of the English
used, I can’t speak for the Spanish. There is a frequent absence of the words ‘the’ and ‘a’ in the text
which often make understanding the sense of the text very difficult. Coupled with that, there are many
instances of odd words used which tended to throw me when I read it. It is possible to read it, but it
takes a degree of concentration. The quality of the English on the website is better and I would
suggest looking at this first if you are interested in the subject.
The book is published by ARTE, which stands for Arquitectura Rural Tradicional de Extremadura, and
does not appear easy to get hold of. I failed to find any mention of it on Amazon or Abebooks. It may
be possible to purchase it directly from the author via the website, ISBN 978-84-612-1956-8. In short,
an interesting book let down by the quality of the translation.
Alex Turner

One World Garden
Chelmsford Borough Council – 2005 / 06

The first area of the garden we tackled was the Dell; this did not pose too many problems. We started
off by marking out the radius on the ground and scribed the circumference, then we erected two
profiles at the entrances to set the batter, these profiles also provided a guide to build to, thus
ensuring the corners were crisp. After this we built the curved walls purely by eye as the stone had to
be tipped in the centre of the dell making it impossible to have a central spike from which to strike a
radius with a string. I always build curves by eye as you can achieve a smoother curve. I despair
when I see people walling a curve with multiple batter frames and pins; this method leads to lumpy
curves with flats like a ‘Thrupenny Bit’.
Once the dell was completed and topped out we
moved our attentions to the half dome. Again
this was built into a curved retaining wall, so yet
again we started by fixing a spike at the centre
and scribed the circumference on the ground.
Where the circumference dissected the pool,
(the point where the niche was to be built) it
became obvious that the front of the former was
flat yet the actual face of the wall which
contained the niche was curved. To overcome
this, we used the string from the centre spike to

I was approached by Lyn McLay-Kidd the landscape architect for Chelmsford Borough Council in the
summer of 2005. Having seen my exhibit at the Chelsea Flower Show earlier that year she enquired
whether I might be interested in constructing some dry stone features in a commemorative garden
she had designed. The One World Garden was designed to commemorate the centenary of the
International Scout Jamboree and was to be sighted in Hylands Park, Chelmsford.
On receipt of the plans it was obvious that dry stone walling was to play a major part in the design.
There were two main areas, The Dell; a circular 2.5 metre deep sunken garden with two ramped
entrances, and The Pool; a 3 metre diameter circular pool contained within a large circular terrace
encircled by a low dry stone wall rising over the pool to 2 metres high where a half domed niche was
to be built. At first glance it all looked quite
straight forward, the bulk of the work involved
curved retaining walls, the only complicated
element was the half dome, and after giving
this some thought and finding a picture of a
similar feature, (all be it mortared,) designed
by Edwin Lutchens in the gardens at
Histercombe Manor I was confident we could
emulate it in dry stone. After a site meeting
costs were submitted and it was agreed to
use Blue Pennant Sandstone from South
Wales. This stone was chosen, not only
because of geographic considerations and
price but mainly due to its consistently regular
nature. It can be machine loaded at the
quarry and on delivery there is very little
waste.
Work commenced in late spring 2006, I had by this time already approached a local joinery firm in
Cumbria to construct the falsework or former over which the dome was to be built. This in its self
created a few problems as it was not a run of the mill request, but over the years they have grown
accustomed to me and the strange wooden structures I ask them to build. With this huge wooden
former loaded onto my trailer we set of for Essex.

mark a curved line across the width of the former
which we could build to. The other anomaly was
that the voussoirs (the stones that actually form
the arch) had to have their bottom faces dressed
to a curve. In a normal arch they would come
down the face of the wall then return at ninety
degrees underneath the arch. In this instance they
came down the vertical face and then set off in a
curve down the back of the niche. The actual
inner surface of the dome was obviously built blind
from the rear as the former was in the way; several
radiating lines were marked onto the former as a
guide to help achieve the sunburst effect. Other
than this, I had to rely on intuition and be confident
in my ability to build what I had in my mind. The
arch at the front was built by Max Nowell and
Jim Hanson, two very fine wallers from Dumfries
who I have been lucky enough to have work
with me on many prestigious projects over the
past few years. As they constructed the arch I
followed along building the curved back section
of the dome, carefully pinning and packing
every stone. Eventually, when we had placed
the last stones, came the time we had been
looking forward to.
With trepidation, we
removed the former. I think there is always a
little hesitation when taking down a former,
whether it’s for a small arch or a large structure
such as this, but nothing gave way as we slid
Left to right: Dan Sumner, Andy Loudon, Max
the wooden former forward. The first glimpse of
Nowell and Jim Hanson
the half dome was very impressive! That night
we all went back to our hotel feeling very
satisfied with what we had achieved and had a well deserved drink!
On reflection, having worked on many interesting projects in some wonderful locations, I still maintain
its all just dry stone walling, I don’t look for any philosophy or deep meaning in my work, I am just a
craftsman that perhaps has a little artistic flair and vision but it is still just stacking stones, its just how
you stack them.
Andrew Loudon
All photos copyright A.Loudon

Dry Stone Conservancy Builds Bridges in America
The following projects would not have been possible without te support and expertise of many
individuals, especially the Conservancy’s Training Program Manager, Neil Rippingale, and the many
talented craftsmen who participated.
Dry stone masonry was historically prevalent throughout the world and widely practiced across
America. Up until the mid-20th century, virtually every challenge of our developing nation was
answered by this time-honoured craft, Pockets of historic dry stone work still exist throughout the
USA . . . homes, barns, outbuildings, fences, mills, dams, roadways, bridges, piers, jetties and iron
furnaces . . . all skilfully constructed by dry stone masons primarily of European decent. Earlier Native
American and mid-20th century government-sponsored dry stone structures also exist throughout the
USA. Many of these historic structures have suffered through the centuries due to neglect, deferredmaintenance and inappropriate repairs. Others live on only in photographs and memories.
Within the craft, however, lies the promise to authentically restore thousands of heritage dry stone
structures throughout America as well as the promise of a more beautiful modern environment.

Historic drystone bridges, New Hampshire
The non profit Dry Stone Conservancy was
formed in 1996 to address the urgent need to
preserve Kentucky’s incredibly rich and diverse
but fast-disappearing dry stone heritage. Its
mission has since evolved to include promotion
of the craft and preservation of dry stone
structures nationwide.

well as low (under four feet high) retaining walls. DSC’s Journeyman-level certificate includes
additional special features, taller walls and business acumen (a basic indication that you understand
the basics of running a business). Master-level certification requires proficiency in multiple stone
types and walling styles, taller walls, and structural stonework such as buildings, bridge abutments,
loaded retaining walls and stone arch bridges. We are in the process of developing an intermediatelevel certificate for garden stonework such as steps, flatwork (paving) and other features. More
details can be found at http://www.drystone.org/career/
Believe it or not, structures in the United States are considered “historic” after only 50 years.
Whenever federal or state governmental funds are used, work performed on historic structures must
comply with a set of standards established by the federal government. The following Conservancyled project illustrates one of these standards rehabilitation; we’ll have a look at restoration in the next
issue.
Wilmore Culvert Rehabilitation
Rehabilitation allows a bit more latitude than strict preservation or restoration in that the structure is
improved from its original construction to meet modern safety requirements. The Wilmore Culvert
project was a Conservancy partnership with the Kentucky Transportation Cabinet and the University
of Kentucky Transportation Research Centre to repair a damaged double stone-arch culvert on a
roadway leading to a historic milling complex. To DSC’s knowledge, there are no other examples of
contemporary use of dry stone masonry to
authentically restore an historic dry stone
culvert/bridge on an in-service road in the USA.
Although it looks like a bridge, technically the
Wilmore Culvert is not according to the Federal
Highway Administration. With its two 8’ spans, it fails
to meet the required 20’ span in order to achieve that
designation.
The
culvert
displays
three
periods
of
construction/alteration. The dry-laid abutments at the
th
stream banks were originally built in the late 18 or
early 19th Century, supporting a timber span bridge.
After many washouts, the timber was replaced with a
central pier and two stone-arch vaults sometime in
Rehabilitated Wilmore Culvert, Kentucky
the mid to late 1800's, effectively raising the roadbed
above the more frequent floods. The barrels were lengthened in the early to mid 1900s to
accommodate a wider roadway; however the stone used and construction methods were inferior. The
culvert was damaged several years ago when the driver of a large tractor-trailer truck misjudged the
curve, sending his trailer over the edge into the stream below. The decision was made to repair the
culvert by removing the inferior 20th Century work, and replacing it with stonework to match the
original stone-arch construction.

Through
its
partnerships
with
various
governmental
agencies,
preservation
organizations and historic site managers the
Conservancy
regularly
provides
on-site
workshops, consultations, project restoration
services, on-the-job mason training and
certification opportunities with the goal of
developing a knowledgeable work force of
professional dry stone masons.

The first order of business was to overcome the governmental contracting difficulties. With DSC’s
encouragement, the project was put out to bid with a pre-qualification requirement that the work be
supervised by a DSC-certified master craftsman. After two failed attempts to competitively bid the
project, it was awarded to the Conservancy through a partnership with the Transportation Research
Centre with the goal of documenting the process.

Given the Conservancy’s preservation mission, our efforts focus on authentic restoration of historic
dry stone structures. Although the entry-level certificate is geared to agricultural stonework, DSC’s
certification program is designed to produce master masons capable of building and restoring the
nation’s heritage structures.

The rehabilitation work was approached methodically. The failed mortared section of the culvert was
carefully dismantled down and back to structurally-sound existing stonework and stable footing just
below grade. It was then reconstructed to replicate the appearance of the historic dry-laid stonework,
guided by the original stone sizes, shapes, colours and patterns of workmanship. New stone was
shaped to match the historic stone as closely as possible to achieve a uniform final appearance. To
accommodate better traffic flow, the roadway was widened and the culvert barrels extended upstream
following the same alignment and projected top-of-barrel and top-of-wall elevations.

Historic iron furnace, Kentucky. Currently
undergoing stabilization efforts, performed by
DSC-certified masons.

All DSC certification exams include a timed component. The entry-level certification exam is similar to
DSWA’s intermediate-level certificate, testing candidates in free-standing fences and wall heads as

Part of DSC’s training program is to provide paid on-the-job training for aspiring and certified masons.
Two certified master craftsmen, a journeyman and eight others gained important advanced-level skills
while participating on this project.

A 50-foot long gabion basket retaining wall on the approach was replaced with dry stone,
incorporating a 1in 6 batter that transitioned smoothly into the vertical culvert abutment. Ties were
incorporated at regular intervals to tie the wall face to the core packing behind. A stepped foundation
with a 4” projecting foundation course and continuous cover course were installed.
Although we could have ordered milled cut-stone blocks and voussoirs, we set ourselves the goal of
rebuilding the culvert as it would have been done 200 years ago. Using the same locally-quarried
stone, we ordered bulk slabs and sheets of varying thickness depending on their ultimate purpose.
Abutment and pier blocks were split from 12” and 15” thick slabs using plugs-and-feathers; faces were
then roughly shaped and trimmed using power-assisted and hand tools. Stone for the wall faces (i.e.,
spandrels) and the vaults (i.e., voussoirs) was fabricated from 4” to 7” thick sheets, split into long
“strips”, then fed into a hydraulic splitter to approximate dimensions. These rectangular blanks were
then dressed by hand using pneumatic chisels, points and bush hammers to achieve the final tapers
and faces. Since we don’t own a saw with a blade large enough to cut the tapers, a small grinder
blade was used to “rib” the sides of each blank with groves of increasing depths according to the
taper, which made trimming them much easier. We discovered that by cutting the grooves slightly too
deep, a more desirable roughened surface was achieved that increased the frictional resistance
between voussoirs.

highest-quality, walling techniques to finish up the spandrels, approach walls and cover course. The
final step was to cut and dress the huge stone slabs that would form the brush curb and to set them
using epoxied steel dowels. The county road crew came in shortly thereafter to pave and paint the
roadway.

Voussoir blanks awaiting further work.

Vaults almost completed.

Approximately two man-hours went into each voussoir. With over four hundred voussoirs in total, it
took more than twice the time to fabricate the stone than to lay it! Nonetheless, we figure the cost to
fabricate the stone ourselves was about the same as the quote we had to supply milled stone.
The forms, called “centering” or “falsework”, were designed and built by one of the master dry stone
masons who, to our good fortune, is also a master carpenter. Two forms were needed since the
vaults were not identical and because we needed to lay both simultaneously. Since the centreline of
the culvert was at a slightly skewed angle to the roadway, the falsework was built a few feet longer so
as to catch both sides of the vaults.
Once the abutments and pier were brought up to voussoir height (i.e., the spring line), their tops were
cut and dressed to function as “springers”. Because the vaults were segmental arches, not full semicircles, it was a bit more challenging to establish the radii centre points for the correct angles of cut.
Laying the voussoirs was relatively straight-forward, with two exceptions. Rather than charging ahead
and laying all the flanking courses up to the final keystone course at the apex, we found the need to
plan ahead three courses in advance in order to insure the keystone course was not too thick or thin.
Secondly, since the entire structure skewed to the road, all the faces of arch ring stones (those that
present to the exterior) had to be cut and dressed to unique angles.
Most of the thrust forces on arches of this type occur mid-way up from the spring line to the top of the
arch. Therefore, the haunches (behind the lower half of the vaults) were laid using substantial stone
slabs, with lengths alternating each course, to buttress the vaults.
After the voussoirs were set and fully pinned, dense grade aggregate was brought in to fill the small
gaps and provide a base for the asphalt. From there, it was smooth sailing . . . just your typical, albeit

Completed vault.

Caps going on.

Wilmore Culvert by the numbers . . .
Overall dimensions – 20 feet wide in two 8’ wide stone-arch spans x 12 feet long x 8 feet tall overall
plus 42 linear feet of 7’ high approach retaining wall.
Labour - Total 255 man-days (2,040 man-hours, 66 crew days on site w/varying crew size)
Mobilize, site prep, coffer dam, falsework, dismantle, sort etc – 40 man-days
Fabricating stone – 130 man-days
Building – 85 man-days
Stone – Total 110 tons building stone (plus DGA for roadbed)
Abutment and pier stone – 32 tons
Wall face – 20 tons
Caps – 10
Voussoirs – 48 tons
Processed into 44 rows of voussoirs, 416 voussoirs in total
Sneak Peak of Next Issue . . .

Splitting slabs using plugs-and-feathers.

Checking voussoir taper using template.

In the next issue, we will take a close look at a recent barn restoration project that required rebuilding
most of the lower level stonework. Of particular interest is how the timber-frame structure above was
stabilized during construction and how the 19th-century construction faults (no protruding foundations,
ties or covers, with shiners employed throughout) were corrected while preserving the original
appearance. The “structural dry stone” theme will continue with a brief review of several other DSC-

led projects including footbridges, bridge abutments and
large retaining walls as well as a project currently
underway with several DSC-certified masons to
stabilize the intricate arched dry-laid stonework of the
historic iron furnace pictured above. Cheers!
For more information about the Conservancy’s
programs and certification requirements, please visit our
website at www.drystone.org
Jane Wooley, Landscape Architect, DSC Restoration
Program Manager
All photos © Dry Stone Conservancy

ROGUES GALLERY

Twlc Mochyn - Welsh Circular corbelled pigsties
Circular stone-built corbelled structures can be found across Europe, and beyond. In some countries
they are large enough to serve as dwellings; elsewhere they are generally smaller and are used for
housing animals or for storage. Examples have been recorded in different parts of the British Isles
where they were used for a number of different purposes, for instance in Cornwall (pigsties), Devon
(ash-houses), Ireland (used variously as poultry-houses, pigsties, ‘sweat-houses’ and for storing milk)
and in the Scottish Isles (for storing crops, fish, dried birds and eggs), and isolated examples have
also been recorded in Somerset, Derbyshire and Lancashire.
In Wales they usually served as pigsties, though corbelled well-heads are also known - there are
three at Llantrithyd (Glamorgan) for instance – and, on a smaller scale, they were used as duck
houses and goose pens. One corbelled structure, of similar shape and size to the pigsties was built
over a stream at Blaen-nantyrhebog, Neath (Glam) where it served as a latrine. More than 80 circular
pigsties have been identified in Wales, nearly all in the south of the country. They were generally built
of stone, but other materials were occasionally used; one in Monmouthshire was built of clom (earthwalling). Although built in an archaic manner, they are not necessarily that old. Most circular pigsties
are believed to date from the end of the eighteenth to about the middle of the 19th century. One
example, at Llanofer (Mon), bears the date 1856, and must be amongst the last of its type to be built.
That said, they do appear to hark back to a much older tradition, one that may have been largely lost
for hundreds of years.
The big advantage of this type of construction is the fact that no mortar was required to bond the
stonework and that no timberwork was needed to support the roof. The inherent stability and strength
of the domed structure made it well suited to dry-stone construction. Circular corbelled pigsties were
therefore easy to construct using readily-available materials, generally local stone that could be
collected close at hand.

If ever there was a case for the reintroduction of capital punishment Iolo Jones found it and pointed
me in the right direction. It is a mortar backed retaining wall and it is possible that the cement mixer is
masking a well laid stone; otherwise rarely do you find so many faults in such a small piece of wall.
Who ever heard of grading and structure, or crossing joints? Why not group small stones? Tracing is
one presumes de rigeur, not so bad I suppose since it is mortared but still… The bit to the right of the
mixer does seem to have been built by someone with at least a vague idea of what they were doing
as long as it didn’t involve too much crossing of joints. Of course it could be the same person before
the alcohol (or maybe something stringer) kicked in.
On further reflection capital punishment is far too good. It is particularly galling that this wall replaced
the lower two tiers of a particularly fine 3 tiered retaining wall built around 20 years ago by a fledgling
waller, a Master Craftsman in the making and would be magazine editor. A severe accident involving
a couple of large rocks and the fleshy dangly bits of the perpetrator would begin to go some way
towards putting things right.
Ed.

To construct the sty, the walls, usually about 0.5m thick, were laid out as a circle approximately 2m in
diameter externally, and then built up to about chest height. The stones were carefully laid sloping
slightly downwards so
that any water was
thrown out and away
from the building. Then,
successive layers were
stepped in gradually to
form a corbelled dome.
As more stone was
added so the structure
became stronger. By the
final layer the dome was
virtually complete and it
would be finished with
either a central ‘keystone’
or with a flat flagstone,
often with a single stone
or finial on top. The sties
generally stood to a
height of about 3m and
most had a rounded top.
Some of the smaller
sties, such as Tal-y-gaer,
Pwllderi (Pembs), were
barely 2m high with a
headroom of less than
1.5m. A few, though, had
Plan, elevations and sections of a circular pigsty at Ty Draw, Welsh
more pointed, almost
St Donats, Glamorgan.
conical, tops and stood
up to 3.4m high.

In the eastern Blaenau of Glamorgan, sties were typically slightly taller than the average and were
capped with a circular, flat flagstone with a pointed finial on top, suggesting that they were the work of
a single builder. Occasionally, as at Hendre Ifan Prosser, Pontypridd (Glam); Ty Draw, Welsh St
Donats (Glam); Penddeucae fach, Bedlinog (Mon) and Rhydtirdu, Llanfallteg (Carms), vent holes
were incorporated in the corbelling, but these were exceptions and most sties relied on the single
doorway for ventilation.
Sometimes the roof was afforded further protection from the elements by being covered with slates, or
stone tiles as at Llanofer (Mon). At Castell-y-mynach, Creigiau (Glam) and Rhydtirdu, Llanfallteg
(Carms) the roofs were thatched, as was a sty at Pontypool (Mon), though this one was built of mud.
Whereas most corbelled pigsties were circular in plan, there were a few rectangular examples. Two
were built on one farm in Monmouthshire. In north Wales, where circular pigsties are virtually
unknown, a row of 8 small sties was built in a row. Although these were all square in plan, their roofs
were circular and domed. At Llanfirn-y-fran, near St Davids (Pembs), a pair of rectangular pigsties
was built with a pitched roof of local slate on top. Here again, above about 1m, the walls in each sty
were corbelled inwards to form circular domes. At the point where the plan changed from being
rectangular to oval and then round, shelves were formed across the corners which then served as
roosts for hens.
Access into the sty was by means of a single low doorway, just wide and high enough to allow a pig to
enter or leave. Most sties had a small enclosed pen or yard in front with a single gateway to enable
the owner to feed, clean out or tend to the pigs. The courtyard walls were usually built of stone, like
the sties themselves, though the courtyard at Maenoffeiriad, Eglwys Wen (Pembs) was surrounded by
vertical slate slabs. A similar feature is shown on a 19th century sketch of a circular pigsty located
somewhere between Pontypool and Newport (Mon).
As might be expected, most sties were associated with farmsteads or smallholdings, but they could
also be found near cottages and some were clearly built in association with industrial workers’
housing, as at Trecynon near Aberdare and Neath, (Glam).
Many circular pigsties
have undoubtedly been
lost or have become
derelict over the years.
However, several still
survive and a few have
been restored in recent
years, and at least 7
have now been listed
Grade II. One example,
from Hendre Ifan Prosser
farm near Pontypridd
(Glam), has now been reerected at St Fagans:
National
History
Museum, near Cardiff.

Gerallt D. Nash
Senior Curator,
Historic Buildings

A Canadian Blackhouse
As part of the 2009 Canadian Dry Stone Festival covered by Norman Haddow in “Stonechat 20” a
Blackhouse was built. I asked the organiser of this project, Dean McLellan what had been involved
All photos © Dean Mclellan
First and foremost the blackhouse
build here in Grand Valley Ontario,
Canada, was a collaborative effort.
It involved the efforts of numerous
folk with vastly differing walling
skills. It was a huge honour to be
able to help guide things along and
to get a chance to meet and work
with such great folk.
The site in Grand Valley came about
after another potential site fell
through. Eric Landman the property
owner was gracious enough to offer
up his land and personal efforts.
There was really no logical reason
for it to be built, I simply coerced
I can't say enough about what an honour it was for me to
Eric into getting it done. He might
have the chance to work with such great folks. For them to
in the future use it as a bit of an
take the time to come over and help really says a lot about
advertising tool to help sell the goat
the spirit of these guys.
cheese he is hoping to produce.
Basically when offered a blackhouse, he replied who wouldn't want one! It was however through his
efforts that we managed to secure almost all the materials for free or close to it. The quarry donated
100 tons of dolomitic limestone, the local aggregate supplier provided the gravel, and we had the
sedum roofing given to us by a local green roofing company. All the wooden beams were provided by
a farmer down the road from me, and Eric and I cut all the timbers and lopped off the branches
ourselves. It must have been
one of the most inexpensive dry
stone structures ever created.
We started the project with two
weekends of volunteer building
which brought in about 6-7
volunteers and wallers each
time, with some driving over 5
hours to attend. We begun by
digging down 2 feet and laid out
the entire footprint and then a
few feet past that with the sharp
clear ¾ inch gravel. With this gravel you cannot compact it but rather it locks in as it is put in. No
lining was used, but a drainage tile was installed around it. Drainage tiles or weeping tiles are a
covered perforated piping system to carry water away from the structure, or to divert it before it enters
the foundation. I strongly believe that the best way to ensure minimal heaving in our frost is to
minimize the water in the soil under a structure

Circular pigsty from Hendre Ifan Prosser farm, Pontypridd, now reerected at St Fagans
St Fagans: National History Museum, Cardiff, CF5 6XB

I was initially very worried about maintaining the quality of the work and a consistency to the
appearance of the building. The only recent build I had come across was Neil Rippingale’s
blackhouse. After numerous perusals of pictures, and the article in “Stonechat”, I was really
determined to get a structure done that would do us proud.

To this end I encouraged a fairly strict coursing of the stonework. I thought that in this way the work
would stay consistent on the way up and wouldn't alter much with so many different hands working on
it. A few wallers took issue with this but I still maintain that it was the right thing to do. All in, there
were probably over 20 different wallers that took part in the build.
I depended a great deal on the advice of James Crawford, a Scottish waller and mason whose name
was passed along to me by Tomas Lipps from Santa Fe (‘head’ of the Stone Foundation). He sent
me numerous pictures and plans and I settled on the Hebridean (I believe) design for the one in
Canada, with rounded ends. James, along with Norman Haddow, were great in their encouragement
and advice on the work. I also have to thank Dan Snow for some encouraging words during the
construction of the building which helped keep me motivated.
We built the inside walls vertically and
allowed for about 2 inches of batter per
vertical foot, on the outside wall
The
thought behind this was that the roof exerts
pressure outwards onto the wall so I used
a degree of batter that I would typically use
on a retaining wall. I had previously used
this method on a dry stone building that I
organized the construction of behind my
home, without any problems.

Work gets underway at the first volunteer
weekend.
The photo was taken on the second day right after
a hellish thunderstorm blew through. The building
is in a known tornado area and we had one hit just
near my home just after that date. Poor Norman
and I were caught up in the periphery of one on his
arrival a month before the festival which startled
him some. Hopefully they continue to stay
clear of the blackhouse!
The rounded ends, as expected, turned out to be the
most difficult aspect on which to maintain quality and
consistency. On more than one occasion we took
stones off to either get back to vertical or to control the
curve. I had set up one batter frame in the centre of the
curve and two others where the curve began from the
straight part of the wall. There was a real tendency to
cut across directly from frame to frame and to ignore
the curve in the building. Norman had warned me of
this and I'm glad he did so as to be aware of the issue
from the start.
We also allowed for an opening in the wall to allow for a
6-8 inch pipe to facillitate a wood stove in the end of the
blackhouse. We also installed stepping styles at the
back side of the building to allow for easy access to the
roof to help with tweaking the sedum mats on the roof.
We completed about 60% of the work before the festival
began. I had been worried about trying to complete the

If I recall correctly the walls at the base
were about 40 inches in thickness. There
were endless debates about the windows,
many folk felt that the windows were a little
on the large size, there had been some
confusion between Eric and the window
maker. The windows being supplied for
free as well, our hand was a little forced on
what the company came up with; they had
been made specifically for us after all.

final amount in the two days allowed during
the festival. The work slowed considerably
as the walls came up in height. Towards
the end we used simple planks on buckets
to get to the last 6 feet or so in height.
On the third day the carpenters arrived and
began the assembly of the roof. They
managed to get the main straight section
completed and planked and returned later
at their convenience to finalise the roof
structure.
This is where my involvement with the
project ends unfortunately. I have not
been back to see it since severing ties with
the Canadian Association as a result of
questions over the set up and nature of the

group. Eric it turns out ended up as the new
field director. It is unfortunate that I might not
get a chance to visit the building again And am
not aware of the current state of the building. I
hope that it has been completed and finally the
roofing completed.
I take great pride in the building, and greater
pride in the work of the wallers that helped me
out on it. I am greatly indebted to them for their
efforts and I hope to be able to return the favour
for them in the future.
The one thing I learned in creating a building in
this manner, that is with so much input from
others, is compromise. While it might not have
turned out exactly as I had imagined, the efforts
The wood workers take over.
of so many dictated that they each be allowed
their individual stamp on the work. I hope that they are each as proud as I am of it and feel free to
post it in their portfolios as they deserve to do so! I wouldn't change a thing about it now.
Dean McLellan

The piper was a local from the Grand
Valley area. I found it very soothing in
a stressful time on the Sunday when
I was worried about finishing off the
structure on time.
Tomas Lipps (head of the Stone
Foundation) is at the front of the
building working hard, balanced on our
trusty scaffolding, the plank and
bucket!
You can see a few of the boys
joking away and enjoying the
completion.

All set for the roofing on the third day.

All photos © Dean McLellan

A truly international cast of
characters, James Crawford
(Scotland), Russ
Beardsley(Seattle USA), Patrick
McAfee(Ireland), Norman
Haddow (Scotland), providing
many opportunities for the
sharing of knowledge during the
build

North Wales Quarry Buildings

door) is set at a slight slope, so it would appear that even with these where occupancy is geared to
minutes rather than hours there is some attempt at waterproofing.

As many readers will know there is a generic section within my “Britain and Ireland’s Walling
Treasures” for the North Wales Slate industry. It contains many structures- Cei mawr, the Dinorwic
Inclines, Dorothea Pyramids each of which are
treasures/wonders
in
their
own
right.
Researching these has thrown up a host of
lesser structures which perhaps not individually
worthy of such accolades are of interest, and
get a mention within “Walling Treasures” as part
of the whole North Wales Quarry experience.

Most quarries relied on water power for some part of their
operation and many still have the remains of wheel
housings. A particularly fine example with some very
nice stone work, can be found in Rhosydd at the head of
Cwm Orthin (a lesser example can be found in nearby
Conglog). This is somewhere around 4.5m high, but was
never finished. Perhaps the most spectacular of al the
stone buildings is the water wheel housing- which is still
operational at Dinorwic’s Gilfach Ddu workshops, home
of the Welsh Slate Museum. It was built in 1870 and
houses the largest waterwheel in mainland Britain (15.4m
diameter).

Most quarries have the remains of some
buildings, whilst larger buildings such as the
barracks where workers stayed during the week
are usually mortared, many of the smaller
buildings are dry stone. At the simplest these
include rough stone structures scattered across
the slopes in Gorseddau, Cwm Ystradllyn. I am
yet to be convinced as to the actual use of
these they seem too small to be dressing sheds and too insubstantial to be blast shelters, the usual
suggestions. There roofs comprise slab lintels butted together and then additional stone piled on top.
This is a common theme within the quarries where corbelling seems to be non-existent
Remains of hand trimming and dressing
sheds are common within the quarries, often
there are long runs of them (Dinorwic has
many sets in various states of repair). These
sheds are known as walia (waliau is the
welsh for walls), so named because they
have developed from the original work areas
where the only protection from the elements
was a plain wall (wal), side walls were a
major advance and roofs the ultimate luxury.
Most have now lost their roofs which are
likely to have been similar to this one (right) in
Dorothea quarry where large slabs overlap to
form some form of waterproofing.
Blast shelters are less common, although
there are many fine examples in Dinorwic
where most bear some outward similarity
to cabanes. The walls of these structures
are impressively thick, normally around a
metre (frequently with some lime plaster on
the insides).
Not much room on the
inside, they must have been cosy when in
use – albeit only for short periods. Again
these do not have corbelled roofs, the roof
is formed of a thick pile of slates sitting on
recycled tramway rails. In larger structures
the roof is often sloped and supported on
tree trunks, larger slates are sat on the
slates and presumably there is some
organised overlapping above these before
the apparently compulsory layer (usually a foot or more even on basic buildings) of slate waste.
Waterproofing wise it seems to work although whilst I am stone mad I have yet to slog my way up into
Dinorwic in the pouring rain. The protruding ridge around the blast shelter (immediately above the

Perhaps my favourite dry stone building, or what’s left of
it, can be found in Wrysgan, near Tan y Grisau alongside
Cwm Orthin. Falling into disrepair (again highlighting the
need for dry stone treasures to be identified before they
are lost to posterity), it is also particularly difficult to get a
good angle to photograph, teetering on top of a retaining
wall between two slate heaps it was a double stall toilet,
essentially a garderobe – that is a small chamber which
projects beyond a wall.
The diagram and your
imagination should be able to deal with the rest…

Sean Adcock
All photos © Sean Adcock

A Special Christmas Stacking
It’s a risky almost annoying thing to have a nice pile of stones sitting around on your property. No, not
because the neighbours kids might climb over them and fall or curious dinner guests might stumble on
them in the dark and hurt themselves. And no, it is it not just annoying because it makes your yard
look more like a stone yard than a tidy garden. Its risky and annoying because the pile will tempt
you everyday you walk by it to build something with it.
My particular pile was left over from three seasons of dry stone wall building here in Canada. The
tailings and odd shaped pieces had been augmented with one last load of stone from a quarry
delivered to my house just before the cold weather hit. I had hoped to trailer it all to a nearby job I had

to do late that fall, but the client cancelled. Rather than work piling up it was just stones piling up.
Just before Christmas I decided to do something with my lovely pile of stones. I think I was worried
about the possibility of putting on weight, what with doing less walling at that time of year and
thinking about all the Christmas chomping that was going to be happening soon. This decision too
was inspired in part by my neighbour who had already put up three giant plastic inflated snowmen in
his front yard. They were flood-lit in green and red and had a fan inside them pumping snow-glitter
around the insides of what I thought were rather tasteless holiday decorations. My intent was to do an
ecological, natural stone installation as a kind of answer to these freakish snowmen. It was more like
a retaliation I suppose.
I decided a traditional Christmas tree was the way to go. Nothing plastic or artificial about this, just a
good old fashioned "dry stone christmas tree". I began by making a circular base, not far from
the stone pile, using a 5 foot string fixed at one point. It was conveniently quite near the road. I
decided not to use a string after that as I didn't want the tree to be dome-shaped or to have to use
any complicated math or be required to use a pole in the middle of the structure restricting any
possible through-coursing in the structure.
I first tried for a few hours to lay stones the conventional way; flat, and then realized that I didn't have
nearly enough of the necessary triangle shapes to get up high enough. The gap between adjacent
stones was getting larger as I went up since the tightening radius meant the backs touched 'before'
the outside faces of the stones touched.
Conveniently most of my stones were fairly flattish (coming to pointed ridges on many of the faces),
ranging in thicknesses from 1 1/2 inches to 5 inches so it was possible to experiment with standing
them on end instead. That way the inside area of the stones took up far less room than they would
laid flat. This seemed to work much better. The question was whether this was 'structural' and would I
be able to build my tree very high. I used a ladder
for
a
while,
and
then
when
this got difficult I got out my tractor (with the front
end loader) and continued upwards with loads of
hand picked stones, with me standing in the bucket
leaning over placing each one carefully.
To my surprise the tree-walling went very well. The
stones inter-fingered with each other nicely and
tightened up to create strong bonding. A flowing
cone shape was beginning to emerge,
nothing geometric of course, but very artistic and
natural looking. The visual effect of a pile of stones
all fitted together in a vertical orientation is quite
striking. It took me three days to build and
each day when I returned to work on it, or drove
back to the house after doing some chores, I
noticed that the unfinished vertical rhythm of the
structure had a lot of energy and appeal to it.
Photo © John Shaw-Rimmington

I completed my stone tree with a perfect 'pyramidshaped' stone which I happened to find in the
same pile. It looked surprisingly like a christmas tree. I decided to put lights on it. Nothing artificial
here either. I had ordered solar christmas lights! My kids were really getting worried by now that we
would have to spend Christmas morning standing around in the snow opening presents under the
tree.
We ended up getting proper green tree from a cut-your-own tree farm and had Christmas indoors, but
I like to think my 'Cone-ifferous Tree' was the envy of all the neighbours that Christmas. My three
dogs certainly enjoyed putting their mark on it. That spring I took it down and built an ordinary dry
stone wall with all the stones.
John Shaw-Rimmington

Masterclass – Theory of Corbelling
Not sure this should really be called a masterclass seeing as how I’ve never really carried out
structural corbelling. Mind you I don’t suppose it’s ever stopped me spouting on authoritatively before,
so why stop now? I have of course used the principle of cantilevering, have some experience of in
effect corbelling the bottom and top of the vase whose construction was shown in “Stonechat 16”, and
have a smattering of an understanding of mathematics and structural physics so here goes nothing…
and by the way having a pack of playing cards handy might prove useful.
According to OED a Corbel is “a projection of stone, wood etc., jutting out from a wall to support
weight”, about.com:architecture defines it as “an architectural bracket or block projecting from a wall
and supporting (or appearing to support) a ceiling, beam, or shelf.” some definitions imply projections
supporting arches etc. Basically in walling terms it is a projecting stone which supports another stone
and the process of corbelling is in effect where one corbel sits on top of another, and another…
The technique dates well back into history with the roofs of many Neolithic tombs corbelled until the
gap could be closed by slabs. The ancient Greeks used the method a Tirnys to create passageways
and Mycenae where the Treasury of Atreus/Tomb of Agamemnon has a corbelled relieving arch over
the lintelled entrance with the interior a spectacular corbelled dome
These triangles are
often referred to as
‘false arches’, as
unlike arches the
structure is not self
supporting, similarly
a corbelled dome is
frequently referred
to as a ‘false dome’.
Professor
Borut
Juvanec provides a
useful definition of
the distinction in
http://www.stoneshe
lter.org/stone/constr
uction.htm.
The
difference between
corbelling
and
Treasury of Atreus, Mycenae,
cupolas [domes] is
Greece
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that in corbelling
layers
are
horizontal… while in cupolas they perpendicularly follow
the construction plane.
Interestingly at Tiryns there are semi-corbelled arches where the voussoirs (arch stones) are
corbelled rather than radiating from a central point (and
Inside Treasury of Atreus
shaped to do so) but the top is closed with a keystone
By kind permission Rob Brooksrather than the last two corbels meeting, (JE Gordon
Bilson, all rights reserved
“Structures: Or Why Things Don’t Fall Down” Penguin,
1978. p.187).
Now for some playing cards… Try poking one out from the edge of table until you find its point of
balance. It should come as no surprise that this leaves the card half on and half off the table. Now try
adding another on top of the first and try overhanging it a little further. It falls off. Now try taking 2
cards overlapping them half and half and try balancing the pair on the table. They should be stable if
about ¼ of lower card is sticking out.
This is all about centres of gravity. In the first instance the centre of gravity of a single card, in the
second where the centre of gravity is for the 2 cards combined.

At this point you cannot add a third card with the first two half and half, however small the overlap,
unless the bottom card is completely on the table. So now play around, try assembling a number of
cards with small overlaps, put these on table so bottom card only slightly sticks out. See how much
you can overhang 1 or 2 sat on this. It’s not long before you can place a card that is in effect
completely beyond the edge of the table.
Cards higher up can be overhung more than those below – because they have less weight acting on
them. It is this fact which allows the gap to be closed with something approaching a hemisphere.
Unless you think about it this might seem at first seem counter intuitive to many.
This is how you form a dome like roof; if you
don’t overhang the higher stones very much
the dome becomes more pointed. In some
instances (as we shall see with the Kielder
‘Wave Chamber’ in the next issue) the
pointed-ness is likely to be an un-witting side
effect of not realising how much faster you
need to overhang the top stones to form the
dome and a lack of confidence/experience.
Before we look a bit more deeply into exactly
how this works in theory try thinking of a solid
circle drawn on a pixelated screen. At the
sides of the circles the steps in are relatively few compared to height, towards the top/bottom, the
steps in are relatively great compared to height.

Problems occur where thickness (and length but that’s another issue) varies – then calculating relative
overlaps would be a nightmare.
The end result of this is a smooth (ish) curve which can be represented by a graph. I haven’t worked
out a suitable way of reproducing this here but if you have a look at
http://en.wikipedia.org/wiki/Harmonic_number and turn your head sideways you’ll get the idea. Note
how the steps increase as the parabola flattens (i.e. the roof).
The importance of this idea – apart from having some fun messing about with playing cards - is that
set up mathematically the corbelling is stable under it’s own weight. In reality you are likely to reduce
the size of the steps to ensure stability. If you play around with the cards you soon discover that
stacks with large overhangs are inherently unstable and difficult to add to. If you form a ‘bridge’ (say
by creating two opposing overhangs off of upturned mugs with a lintel closing the gap – yes it is both
sad and amazing what I get up to in my spare time albeit with index cards because the playing cards
are buried in a box somewhere) you should be able to check its stability by placing additional cards on
the lintel. If the steps are near the stability limit then it will not take much before the whole collapses
because at the limit the structure is only stable under its own weight and no more – unlike a true arch.
In reality your stones are not all nice and uniform so all that I have discussed so far is just idealised
theory. As with all things dry stone you do not need to understand the theory to get it to work in
practice, trial and error and intuitive skill hold many in good stead. However if you understand the
theory, or at least have an inkling of an understanding you are less likely to make the mistakes that
lead to problems further down the line – in terms of the actual building of the corbelled structure now,
or what happens to it 20 or 30 years down the line.

There is a nice mathematical equation associated with how much you can overhang things placed on
top of each other (provided they are of a uniform size and shape). I know many eyes are now glazing
over, but it is relatively simple, but if you must just skip the next three paragraphs (and don’t forget to
wear a hard hat if you ever try corbelling).

The most obvious variation to the freestanding self supporting card ‘model, is that you can
counterbalance the corbel by placing another stone on its tail. This means the corbels can be
overhung more. In practice you would build this way even if you are only stepping the stones out
slightly because you are adding to the stability. This is the principle of cantilevering.

So here we go…
1
/2+1/4+1/6+1/8+1/10. Hopefully you can see a pattern, if you have 1 card the denominator (bottom part
of the fraction) is 2, 2 cards its 4, 3 cards its 6 ad infinitum, basically the denominator steps up in
multiples double the number of cards. The mathematical amongst you will have noticed that the full
formula is 1/2+1/4+1/6+1/8+…+1/2n

The diagram shows a stylised order for
setting cantilevered stone. Note that stone 9
is likely to be displaced when 11 is sat on it
because 10 barely overlaps. The chances of
this happening are reduced by placing 12
before 11 as this reduces the potential for 10
to be levered up by 9. Generally the more
you can overlap the cantilevering stone the
more the better the corbel will be held,
although the compromise is that the next
corbel will not be as long or secure in its own
right.

In terms of getting a card to be wholly beyond the table you should be able to achieve this in about 4
cards, five if you’re playing safe. The astute amongst you will however realise that because additional
cards require smaller overlaps at the bottom you begin to suffer from very diminishing returns.
Theoretically to progress another half a card out would require another 7 cards (11 total) and to
overlap by two in total would require another 20 (31 total).
This paragraph is purely aimed at those with more than a passing curiosity in mathematics… The
formula above can also be written as ½Hn where Hn is the nth harmonic number and
Hn=1+1/2+1/3+1/4+…+1/n which is also n
1

Σ /k
k=1

From this you an calculate the maximum overhang for n boxes as ½Hn .
Thanks to
……………………………………………………………
……………………………………………………….
You will also hopefully have noticed that the equation
is in fact upside down essentially what it means is
that for each card you add you need to move the first
card a little further onto the table. The most you can
overhang the top card is always ½ but you have in
effect moved the centre of gravity out beyond the
edge so the whole pile needs to be moved in a little.
This would be difficult to apply to dry stone walling because stones vary but not impossible as long as
you know how many layers (or thereabouts) you intend to have and how high you are going to go.

This has all sorts of implications… back to the playing cards. Or in my case empty DVD boxes as
index cards are I think too thin/flexible. Overhang the bottom card about half way; lap another card
onto the tail of it on the table, overlapping by about a quarter. Now you can place another card on the
overhang without the whole lot toppling. You can take all sorts of liberties by increasing the weight
(i.e. stacking cards) on the tail. Gaps can be closed relatively quickly. The problem comes when you
remove some of the counterweight (or they move as is the potential in a structure over time) then the
whole lot suffers a catastrophic failure. (Stones are likely to be more stable than cards or DVDs which
are relatively smooth, in reality friction will mean stones can tip a little more before the whole fails. It
is however still a ‘slippery slope’ in terms of overall stability.) The corbelling is no longer stable under
its own weight. There can be a temptation to extend the stones further than the ideal, especially
when trying to close the gap quickly. You must resist!
Next time we’ll have a look at corbelling more from a practical standpoint, that of course does not
mean you’ll be so lucky as to get away without any theory.
Sean Adcock

Branch News
It is with great sadness that I have to inform readers
that Gareth Pritchard passed away after a short illness
(liver cancer) in May.
Gareth was a DSWA Master Craftsman who had
dedicated the second half of his life to dry stone
walling, having initially followed his father into working
in Penmaenmawr Quarry, he later became a full time
waller as a supervisor on a job creation scheme in the
1980s.
A former DSWA Vice President, long time DSWA
Management Committee member and dedicated
committee member of the North Wales Branch since
the early 1990s, Gareth was also a DSWA examiner
and enjoyed travelling to far flung places (such as
South Wales and the Cotswolds) to carry out
examinations, and attend competitions as either a
judge or spectator. I was frequently surprised by a
‘how you diddling’ whilst nose down engrossed in a
tricky foundation scenario and always found his
subsequent encouragement a boost during my stressful
excursions across the border.
For many years Gareth was the sole North Wales
representative alongside the South Wales Branch at
the Royal Welsh Show and had intended to resume this
connection alongside me this year. One of Gareth’s
proudest moments came at the Show when he met the
Queen, a photo of which adorned the top of his living
Gareth at SWEDSWA certification day,
room cabinet along with that of his wife Joan – an MS
Nailsea, 2009
sufferer who Gareth had cared for, for many years
before her death in 2007 - and grand daughter India.

around a third complete (about £400), if you would like to help complete Gareth’s ‘memorial fund wall’,
please send a cheque to North Wales Branch of DSWA of GB, or buy a book spade or hammer at any
of our events.

Snowdonia Society Competition
This years Snowdonia Society was held at Hafod y Llan as part of a National Trust farm Open day.
The Branch was much more involved in the organisation and set up this year which led to the
invitation of a judge from England for the first time in the Competition’s 27 year history. Sally
Hodgson the DSWA’s most recent Master Craftsman and one of only three women to have achieved
this level, joined Sean Adcock in assessing the work of 17 competitors. The results in all three
classes were close, not settled until the last cope had been set. In the professional category two
former British Amateur champions battled it out after early leader Barry Roberts fell away after lunch.
Branch member Iolo Jones eventually pipped Ed Park from Cumbria (and winner of the Amateur
Class at last year’s Cerrig competition) by 1 point mainly due to his more consistent crossing of joints.
The semi-professional class was to prove even closer as
only 1½ points covered 4 competitors. The marking was
very up and down in this class as most had some very
strong aspects to their work interspersed with notable
errors. In the end it proved to be the most consistent work
that won, the honour once again going to a Branch
member in this instance Brian Evans from Corwen.
Some of the work in the Amateur class was particularly
notable. Ioan Doyle was awarded the Mike Cousins
Trophy at the judges discretion for the best foundations on
the field. Lesley Gwyer also produced some exceptional
work, her coping was second only to professional Craig
Evans’ (yes that one) whilst her line and batter was only
eclipsed by only 2 other competitors – Iolo Jones and
Darren Parry.
From a Branch perspective the
performance of Bill Sheppard who only began walling last
summer should be noted. Bill is the ONLY member to
have taken advantage of our practice days this year and
the extra tutelage has obviously paid off.
The
Iolo Jones receives the Professional
Branch
Cup
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marqu
ee and display was present, although the marquee
had gone walkabout on the Friday night
necessitating some emergency surgery which
would have made Uri Geller proud. Anyway it was
in a fit enough state to house Brenda during the
day. Many thanks go to her (they have to
otherwise my life would be made intolerable), and
mention also to Nick, Geraint and Kevin

Over the years Gareth had been responsible for the training of countless newcomers to the craft over
the years and always took great enjoyment from encouraging others within the craft, either through
training or at competitions, where he was also renowned for his impersonation of a fog-horn signalling
start and stop times. As such he influenced many lives not least mine in a roundabout way. One of
his trainees was Brenda who then joined the Branch and eventually the rest was history.
It is much harder writing an obit for someone who was a good friend and about the only person who
complimented my cooking, than an acquaintance as in last edition, so I’m going to keep this short which is something else I’m sure Gareth would have approved of. Gareth will be missed by all who
new him.
Gareth’s family kindly contributed all the donations from his funeral plus all his tools and books to the
Branch and agreed these should be sold in aid of funds.
The Branch have set up the “Gareth Pritchard Memorial Fund” which will be used to help fund this
year’s “Standards Promotion” a Project with a budget of £10000 to produce detailed standards
booklets on dry stone walling and cloddiau construction, as well as photographic material, tent
renewal etc. The Branch needs to raise £1200 to match volunteer input and CCW grant aiding.
Please give/purchase generously in aid of this project and in memory of Gareth. The progress of the
appeal can be seen at events as a graphic sees coping stones added to a wall. To date the wall is

Bill Sheppard (centre) levelling off
© Sean Adcock
Professional
1st Iolo Jones (Deiniolen)
2nd Edward Park (Kendal)
3rd Barry Roberts (Rachub)

Overall the wall was one of the most consistently
well built seen at a competition in North Wales for
many years. Congratulations to all who took part.

Amateur
1st Lesley Gwyer (Lanbedr)
2nd Bill Sheppard (Chester)
3rd Ioan Doyle (Rachub)

Semi-Professional
1st Brian Evans (Corwen)
2nd Darren Parry (Bethesda)
3rd Dilwyn Williams (Pwllheli)

Diary

Training
Our expanded training programme got off to a
shaky start given bad weather and a lack of
booking in the North West, a continuing
problem although bookings for the north east
are very good, with the July 3rd taster already
fully booked. To date 13 individuals have
completed 23 trainee days. Most of these
have been within the Clwydian Range AoNB
at Moel Famau, Moel Findeg and Nercwys.
CCW project. There is still plenty to do at our
main site at Blaen y Nant, the one taster
we’ve had so far not completing last years
gap, and another section has collapsed over
winter. Don’t forget members can attend
these days free as practice days, but as
noted earlier with one exception this offer has
met with a spectacular lack of take up.

International Congress
The programme for the congress is more or less finalised but as of yet not on line. Booking forms are
available in the events section of DSWA website. I have a copy of the speakers schedule if anyone’s
interested – plenty of interest including a couple of speakers from this and the next editiion. I’ve
drawn the graveyard shift, last speaker up on Saturday after a full day of others. Everyone will be
asleep or have gone home. I shall just continue to delude myself that the only way they could hope to
keep people interested all day was to save the best to last. A commnunal meal is planned for the
Saturday evening, with a number of visits to choose from for the Sunday and Monday afternoons.
There’s some talk of practical workshops too. Don’t forget that to coincide with the conference we
have a couple of walks/guided tours planned for the preceding and following weekends, a stroll
around Dorothea and its phenomenal “pyramids” on 30th August (Bank holiday Monday) and on 12th
September a visit to the Wailing Wall of Cwm Ystradllyn – an overhanging half arch retaining wall as
well as Tyddyn Isa Quay, and Cei Mawr probably the tallest dry stone wall in Europe at around 60 feet
in height. It’s a freestanding wall, not a retaining wall and has the Ffestiniog railway wending its merry
way on top. There should also be a midweek talk relating to the quarrying industry at some point.
Meanwhile my talk at the congress “From the Pyramids to the Wailing Wall” is on stone structures in
the North Welsh slate quarries in general. It is planned to include an extended version of this in a
programme of talks for the winter months (see Diary). These talks will be taking place at Pete’s eats
Llanberis, starting at 8pm giving plenty of time for a ‘snack’ in advance. Each show will last about one
hour, and it is hoped that we can develop the December edition into a Christmas get together.
Please note the change of date for Porthmadog quarry structure walk (moved from Saturday to
Sunday) as I have yet to achieve being in 2 places at once and I am currently standing in as Branch
Representative at DSWA management committee meetings.
Sean Adcock

Chairman

Contacts

Craig.Evans 01824 750650
tcskills@fsmail.net
Llwyn Bresych, Clawddnewydd, Ruthin, Denbighshire LL15 2NF
Vice Chairman
Richard Jones 01824 703523 Richard@countrysideskills.fsnet.co.uk
Hon. Secretary, Training Officer, Management Committee Representative
Sean Adcock 01286 871275 sean@stonewaller.freeserve.co.uk
2 Bryn Eithin, Waen, Penisarwaen, Caernarfon, Gwynedd, LL55 3PW
Hon. Treasurer
Colin Brown 07738853794 cvbrown@fsmail.net
Tan y Clogwyn, Penmaenmawr, Conwy. LL34 6YU
General Members Representative Alan Jones 01745 860200/07974 592575

June
5-6
13
26
26-27
July
3
7

North East Training Course
Snowdonia Society Competition, Hafod y Llan, Nant Gwynant
North West Taster Day
Demonstration Ruthin Medieval and Country Show
North East Taster Day, Moel Famau
Branch Meeting. Saracens Head, Cerrig y Drudion (venue and speaker to be
confirmed)
Talk to FFWAG, Pensychnant
BBQ, Blaen y Nant, Nant Ffrancon
Training Course, Blaen y Nant, Nant Ffrancon
Royal Welsh Show
North West Taster Day
Display, Eryrys tractor Event
Display, Clawdd Newydd

15
17
17-18
19-22
24
25
31
August
7
South Wales Competition, Vaynor Show
14
North West Taster Day
19
Display, Denbigh & Fflint Show
21-22
North East Training Course, Moel Famau
30
Half Day Guided tour, Dorothea Quarry stonework.
September
4-6
International Conference, Ambleside, Cumbria
7-8
Clawdd Course, North West
8
Evening event/talk
12
Full day Guided Tour Quarry structures, Porthmadog area
18
North Wales Open Dry Stone Walling Competition, Nant Peris Carnifal
25-26
North West Training Course
October
2-3
Certification Training/Orientation
9-10
Clawdd Course
16
DSWA Craftsman Certification day
November
3
AGM Foelas Arms, Pentrefoelas. Guest speaker David Sallery on Mostyn Docks.
12
Presentation, “Inscriptions upon the Landscape” - the dry stone treasures of the British Isles
Pete’s Eats, Llanberis 8pm.
Dec
10
Presentation.”Not Another temple” – ancient stone building around Europe.
Pete’s Eats, Llanberis 8pm.
Jan
15
Presentation. “From the wailing wall to the Pyramids” – the dry stone structures of the North Wales Slate
Industry. Pete’s Eats, Llanberis 8pm.

Sponsors
The North Wales Branch would like to thank the following for their help in the last 12 months:

Countryside Council for Wales,
SPONSORS

Mr & Mrs Freeman-Attwood (Pennant Estate, Llangynog);
Christine Vasey; Justin Kellet (Anglesey Masonry Ltd., Moelfre)
SUPPORTERS
Morgans of Ruthin; Arwel Huws; Don & Ann Eland, Vic Hollings

