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THE TRADITIONAL
BUILDING GUIDE

T his account of Bermuda's traditional building practices has been produced
under the aegis of the Bermuda Government Department of Planning, the
Bermuda National Trust and the Institute of Bermuda Architects.
W hile it is not possible to list everyone who helped with its production,
there are some whose input has been vital. T he drawings and first manuscript
were the work of conser vation architect Anthony Short of the British
Executive Services Overseas. His trained and talented eye and hard work got
the project well under way. Architectural historian Sylvia Shorto organised,
edited and rewrote the text around Tony's wonderful drawings, and added to
the content.
Steve Jackson and Erica Smith of the Department of Planning and Steve
Conway of the Bermuda National Trust oversaw the management of the project
and offered the resources of their respective organizations. Steve Conway
also supplemented Tony Short's drawings in the later stages of the book.
Margie Lloyd helped in many logistical and practical ways. David L. W hite
edited, Gerry Brashier proof-read, and La Verne R ichardson designed the book
and took photographs.
Information for the book was gathered from a number of sources. Warmest
thanks are due to all the people who shared their knowledge of building
practices in Bermuda. In particular thanks go to John Adams, Colin Campbell,
Gil DeSousa, Edward Harris, Brendan Hollis, Larry Mills, Henry Ming, Andrew
Trimingham and Jordy Walker for advice and assistance. Most particularly
thanks go to Sandy Frith Brown who spent numerous hours with both Tony Short
and Sylvia Shorto and also went through the draft manuscript. Many others
opened their houses to let the authors in to look at construction and
condition. Without them this book could never have been written.
In addition to Tony Short's drawings, the book is illustrated with
photographs. We are grateful to Alfred Aguiar, the Bermuda Martime Museum, Chris
Grimes, Dr. and Mrs. A.C. Hollis Hallett, Robin Judah, Charles Lloyd, and Roland
Skinner for permission to reproduce theirs.
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THE TRADITIONAL
BUILDING GUIDE

ABOUT THIS
This guide is intended for anyone who owns an old house and for anyone who is
interested in Bermuda's architecture. Its aim is to show you why our traditional
buildings developed in such a distinctive way, how they have changed over the centuries,
and what we can do to preser ve them so that they enrich the lives of future generations.

In a way, the book is a field guide. If you own an old building, it tells you
what you might look for if you want to find out more about its age and its style. But
the book goes further. It describes the things we know about Bermuda's traditional
building methods. And then it suggests practical and appropriate ways to give new
life to old houses, so that they can continue to live useful lives.
The information in the book is arranged by building materials: lime, stone
and wood. There is also a chapter on paint, and one on installing modern services.
An illustrated glossary at the end will help you to identify the parts of a building,
and the chapter on the history of style periods in Bermuda will help you put your
house into historical context. There is a list of professional organisations that can
give further advice, and a list of books for further reading. The series of books on
Bermuda's architectural
heritage published by
the Bermuda National
Trust is par ticularly
helpful.
Many buildings
in Bermuda, large and
small, are in danger of
being lost for e v er.
So metimes t h i s is
because they are not
properly maintained.
The roof cracks, water gets into the walls, and they slowly crumble. But sometimes
buildings are destroyed for exactly the opposite reason - they have far too much work
done to them. Certain kinds of alteration can spell destruction, robbing a building

I

of all the subtle traces of its original character such as the soft lines of the walls and
roo£ that odd-shaped window unlike any other, those worn brick steps with a seat
at the top.
Small houses from the 19th century are a particularly vulnerable part of our
heritage. Building materials and technologies move relentlessly forward and, whether
we mean to or not, it is all too easy to change the appearance of an interesting old
house and make it look ordinary.
This book offers to help solve both problems. It explains traditional methods
of building; many of which have never been documented before: Until recently there
had been no need to do so. People knew them in their bones, and they passed them
on by word of mouth to apprentices and assistants, to sons and nephews.
But now we are in an age of rapid change. When older craftsmen die, the methods
that they painstakingly learned from previous generations are in danger of being lost
forever. The book aims to keep practical knowledge of our built heritage alive.
2

Owners of old houses will be able to use it to better understand how
to reproduce traditional building technologies. The book also tries to assess new
building materials, and makes suggestions on how to think about substituting
modern materials for old ones, now hard to find. We hope it will provide
information to help you judge which new materials might work and which will
ultimately fail when used on a traditional building.
Commercial enterprise, finance and tourism are the mainstays of our
livelihood in Bermuda. The natural beauty of the Island draws visitors from all
around the world. Bermuda's culture, which developed slowly over 400 years and
which shows itself most plainly in the built environment, is admired by everyone
who comes here. Some of the oldest buildings in the Western Atlantic are in St.
George's, now a UNESCO World Heritage Site. These buildings are our history
built in stone, and to destroy them will alter Bermuda forever. But if you follow
the suggestions in this book, even on the smallest building on your property, you
will help make sure om history is kept alive.

The Traditional Building Guide is by no means complete. It is a first
edition, a first attempt to record information about our traditional building, and
it will need to be revised when new facts come to light. There is always plenty
more to learn. The book is not a history of architecture and it certainly is not
a list of dos and don'ts. Rather, it is a guide to building practices, and we hope
it will interest you in learning more.
The Guide celebrates the unknown craftsmen, both slaves and freemen,
who built Bermuda's first houses. The book is dedicated to them.

3
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CHAPTER!

"All the country looks like one continued village, and every
house in it as white as snow"
Governor John Hope (l 722)
White roofed stone houses are an integral part of Bermuda's built
landscape. There are houses in Bermuda that date from the I 7th
century, and there are houses being built today that look almost
exactly the same. They each have a different story to tell
One house, for example, recently demolished, sat on top

of a

hill and commanded ocean views on all sides. It was owned by

a wealthy merchant. Perhaps he wanted to watch his ships come'in,
5

or perhaps he wanted his neighbours to see how well he had done
for himself. You approached this house by a long driveway, passing
walled gardens once filled with roses and kitchen produce. The house
had a slightly formal air, with sash windows organised in neat bays,
one above the other. It was decorated inside and out with Neoclassical
details that reflected the fashion of the times and the status of its

I

owner. At the corners there were flattened pilasters. Under the eaves,
stone mouldings hid its utilitarian rafter feet. A lunette above the
main door lit an ornate central stair hall. This house was built by
craftsmen slaves, and we even know their names - Jacob, a house
joiner, two carpenters, both called Jim, and Lewis, a mason. [I]
Another house perches rather precariously on quarried land
beside the road. It is tiny but self-contained, with one room upstairs
at road level, and one down. Perhaps the upstairs, street level room
was once used as a shop. There is an oversized chimney, unusually
placed on the long side of its shallow gabled roof, which also seems
to buttress the house and stop it from sliding down the hill.

2

The house, which was built by a free black family, has small details
that are familiar from larger houses of earlier days, an eyebrow to
keep rainwater from the window, some brick faced steps. It shares
a water tank with its close neighbours, and they also share a small
garden where bananas, cassava and grapes grow in chaotic profusion.

[2]

Yet another house is hard to see from the road. The land

has been planted to ensure privacy. It nestles on what was once rich
farmhnd :md is now a h11ilt-11p suburb. Parts of it are very old, but
it grew from its hall-and-chamber nucleus over the centuries, sprouting
asymmetrical wings and additions, and later acquiring a regular main
fo;:ade. In the 1930s it was completely remodelled by an American
ard1itect who was sympathetic to the variety of Bermuda's built past.
3

Its rambling new additions, even the swimming pool, lie just as
comfortably in the landscape as the old house does. [3]
Each of these houses occupies a very different place in
Bermuda's social and cultural landscape. What do they have in
common? Their building methods and materials.

6

Raw materials found only in Bermuda helped to create our
unique vernacular architecture. W hen the first settlers arrived on
the

Plough in

1612, shelter was a priority. "First of all they shall

build themselves howses," instructed a Bermuda Company official.
But what should these be made of? Possible resources included cedar
wood, palmetto leaves and stone.These materials were unfamiliar,
and each presented problems. Cedar was dense and strong, but it
only grew to a limited height and thickness. Palmetto leaves dried
out and sometimes caught fire in the hot weather. Bermuda stone
was far softer than any the settlers had previously known. Would it
weather the storms of the Western Atlantic? These raw materials
had to be tried and tested, and somehow they had to be made to
work. The results? Houses that still stand today to tell us, after
hundreds of years, how our ancestors learned to live in an
uninhabited country.
From the early days of settlement, specialised workmen
came to Bermuda and adapted to the new environment. They included
workers in wood: sawyers, carpenters and master carpenters, joiners,
ships' carpenters, shingle cutters, coopers; and workers in stone:
masons, labourers, stone cutters and lime burners. In Bermuda's first
century of settlement, most building was in wood. Settlers were
advised to bring: " ... sawes, hammers, pearcers, pincers and nailes
of all sortes so many as will serve to build a house with". Though
there are a number of speculative theories, we are really not certain
how wooden houses were constructed, as almost all of the evidence
has vanished, and archaeological exploration, which is relatively new

in Bermuda, has not yet turned up conclusive evidence.

As Bermuda is very small, its trees were a valuable resource.
But wooden houses were neither stable nor durable enough, and
people gradually began building in stone. Stone houses were rare in
17th century Bermuda, even though in 1620 Governor Butler had
ordered a public building in stone, the State House in St. George's,
for Parliament to meet in. [4] A number of important stone forts
were built around St.George's at this time, one of which was a small

4

stone house, the Captain's House on Castle Island.

7

The State House we see today was rebuilt from the top of the
ground floor windows up in the I 960s, based on a drawing from
John Smith's map of I 624. The Captain's House, though derelict,
stands much as built. [ SJ A small two storey house, its lower walls
are built of thicker blocks than its upper ones for strength. This
early wisdom became the tradition.
In addition to materials, climate was a factor to be taken
into account when building a house. Our climate is generally mild
but there are frequent winter storms, occasional hurricanes, high
humidity and dazzling sunlight. The steady, year-round rainfall of

s

about 60 inches made it possible for each household to collect
rainwater for domestic use. This meant the development of micro
systems for water - lime-washed roofs, rainwater glides and individual
water tanks. Because Bermudians are not dependent on rivers for
their water supply, houses were scattered all over the Island.
Bermuda's settlement was determined by the environment,
and also by social and economic factors. Following the Norwood
Survey of 1616, the Bermuda Company divided the Island into
eight "tribes", each subdivided into 50 "shares". There was also land
for the common use, mainly in St. George's and St. David's. Shares,
which were narrow strips of 25 acres, were allotted according to
investment in the Company. Most of these ran the width of the
main island, so each had its quota of shoreline, shelter and arable
land. People then built houses in locations where the soil was scant,
saving the best land for planting tobacco and food crops. Houses
were commonly sited in snug corners, out of respect for hurricanes
and winter gales, but they were sometimes on the waterside of safe
inlets and harbours.
St George's, our first town, developed slowly. Here merchants
built along the harbour's edge and around a public square. For
practical reasons they often put storage rooms under a house, so
main rooms were at first floor level. The earliest houses were built
of framed cedar wood, with the spaces between the frame filled in
with twigs and clay, and the whole then plastered and lime washed.
A document tells us that by 1687 the town consisted of "about 60
houses built of timber, of about three rooms a floor. Few are of two
8

storeys. Some are roofed with stone, some with wood and some are
thatched with palmetto leaves:' Wooden roofs would have been of
sawed or split cedar shingles or shakes.
From the end of the 17th century, Bermuda's political
history changed and seafaring became the basis of the economy.
After 1693 lots of land were permanently granted to settlers in St.
George's on the condition that stone houses be built on them. These
stone houses must surely have increased in popularity after the two
great hurricanes of 1712 and 1715 proved their superiority over
wooden construction. Much of the Island's wooden building was
destroyed in these hurricanes.
Cedar wood was now highly prized for shipbuilding, and
stone houses with stone slate roofs were put up in greater numbers.
Many of them still exist. Early stone houses were often small, of
one or two rooms with lean-to additions. Houses usually had one
room called the "hall" and many had a second room called the
"parlour" or "chamber", hence the expression "hall-and-chamber
house". Inventories, which were made at the death of householders,
indicate the two rooms had slightly different functions. The larger
room, the hall, was more public and was used for eating, cooking
and to entertain visitors. The chamber was less public and
accommodated the bed, storage chests and cupboards for valuables.
There was little privacy, and people slept in both rooms. The kitchen
was sometimes in a separate building to avoid the risk of fires and
to avoid stifling heat in summertime. It was used for cheese making,
butter churning, the salting and dressing of meat, for drying vegetables
and for brewing. Slaves and servants, who were involved in both
building and running the house, often slept there.
Before building a stone house it was necessary to build a
tank to supply masons with water. Stone houses were often built on
a low semi-basement cut into bedrock, which sometimes contained
a kitchen with cooking fireplace. Such early houses seem to spring
out of the rock from which they are built. They form the pattern
for our traditional architecture today.
As the I 8th century passed, Bermuda became prosperous
from sea trade, and enjoyed many international connections.
9
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Local builders adapted styles from abroad in ways that suited the
environment and building materials. T he late 18th century saw grand
and visibly sited Georgian houses. Other houses were sited where
there was easy access to transportation. Ferries and small tenders
were used to get people around and, in the I 9th century, places like
Salt Kettle, Red Hole and the Warwick side of the harbour, already
shipbuilding areas, became popular because they were near the new
town, Hamilton, where the House of Assembly now met and trade
was conducted. British naval and military settlements were built and
these brought with them their own building designs, adding the
concept of the view from a verandah. After emancipation, new black
"villages" with many small, closely grouped houses grew up in
Pembroke or on the outskirts of St. George's. Later, 20th century
American tourism meant the development of Tucker's Town, and of
a new concept, houses built on the ocean so people could enjoy the
pleasures of the beach.
All of these different stages of our building history, layered
one over the other, combine to shape Bermuda today. But it isn't
aways easy to make out the logic of the footprint of past centuries.
Over the last 25 years there has been so much new building and so
much loss of open space that our historic landscapes are now almost
hidden from sight.
Because of its isolated position, surrounded by reefs and
sea, Bermuda has always had to either rely on locally available building
materials or to import materials when nothing was locally available
that would serve. The next chapters of this guide look at Bermuda's
indigenous building materials, and at the ways they were used to
build our unique, traditional houses.

IO

CHAPTER 2

I

GETTING

STARTED

"This is Bermuda. Let's keep it that way! "
Hubert Smith, Jr. (l 965)

If you have an old house and want to alter, extend or restore it, this
chapter will explain some things you can do before you begin that
will make your task easier and much more enjoyable. The following
chapters deal with more specific problems, and are organised by
building materials. An illustrated glossary at the end of the book
will help you with visual identification.

II

LOOKING AT A BERMUDIAN HOUSE
Thoroughly examine your property before you start work, and you
will learn a great deal more about it than you thought possible. It's
really useful to know something about the age of a house, and how
it was constructed, because this will help you when making building
decisions. A surprising amount of information can be gained just
from looking and from thinking about how a house was put together.
In a way, the house will speak to you and it will tell you about itself
When you examine a house, look for indications of the date
of the building work. Useful clues that will help you with an
approximate date can be found in both large features and in small
details. Even such trivial things as burn marks on beams which were
caused by candles might be just the piece of information you need
to complete the picture of the house's past.
First, ask yourself what style is the house? Is it a mixture
of styles? For a visual survey of the history of styles in Bermuda
see Chapter 8 of this guide, and look through the books on
architecture in Bermuda and abroad, recommended in Chapter 9.
Each period of building had its own preferred ways of dealing both
with space and with decorative details. Taken together, these are
strong indicators of date. However, with smaller properties, building
styles from earlier periods sometimes continued to be used after
fashions had changed for more affluent buildings. And almost all
Bermudian houses, large and small, were added to and changed at
some time in their lives.
What materials were used in your building? Does it seem
to be made from the traditional materials, stone and cedar wood,
discussed in Chapters 4 and 5? Do the structural elements such as
rafters, wallplate, joists, and other materials like the roof slate, the
floorboards or the mouldings, look old, or are there indications that
these have been replaced? Builders took advantage of technological
changes and advances in materials when new work was undertaken.
T he use of handmade nails, for example, can indicate the age range
of a building. Square-section cut nails of iron were in use until the
end of the I 9th century. Wooden dowels or pins, which lasted longer,
were used in house joinery well into the I 9th century, but in carpentry
12

work they are more likely to have been supplanted by nails and
occasionally screws after about 1820.
An old house may have later alterations. Cedar became less
plentiful in the 18th century because of its importance to ship
building, so Bermudians gradually began to replace cedar with
imported pine and other woods for joists, rafters and beams in their
buildings. By the middle of the I 9th century pine was used most
often for structural elements in heavy construction, though cedar
remained in occasional use for smaller buildings until its destruction
by blight in the late I 940s; and it was always preferred for slate
battens until the introduction of pressure treated pine. If you find
that different methods and materials were used in your house, it's
a strong indication that it was built in different phases.
Look at the windows. Larger sheets of glass in 2 over 2
lights were not used until the second half of the I 9th century. Single
hung sash windows with 6 over 6 lights were commonly used before
that date, and the glass was thick and crinkly because of the way it
was made. The section on windows in Chapter 5 will tell you more.
These are the kinds of issues to be thinking about when
you look at the materials used in an old building.
What methods of construction do you find when you look?
It is difficult, but not impossible, to tell with our plastered stone
houses. First try and see if it was all built at one time, or whether
there have been extensions and alterations. Indications that there
have been changes can usually be seen from roof extensions. When
looking for evidence of the age of a roof, look at the size of the
timbers and the way they have been prepared. Each of the tools that
a workman used left a distinct mark, a kind of fingerprint. These
are also bits of evidence that can be used to help date a house. Were
timbers adzed or cut with a straight saw? Can you see the marks of
a rotary saw blade? This would indicate much more moder n
construction. Are some timbers of cedar and others not? Do their
dimensions change from, say, 3 x 3 inches to 2 x 6 inches? If they
do, it might mean a different builder at a different time in history
for that section. Rafters or rafter feet of pine instead of cedar may
indicate more recent construction, or they may mean a new roo£

13

Look at the walls for signs of age. If you look along a wall in a

I

raking light, you might see irregularities in the plasterwork where
doors and windows have been moved. Then think of the overall plan
and ask yourself why this might have been done. There was always
a reason.
Try and make a record of what you see. Write notes and
draw sketches of the parts of the house that interest you, or those
features that don't yet make any sense. Take as many photos or videos
as you can of all the little details. They will document the condition
and history of the building at the date of your alterations. Keep
them carefully, because your record may be extremely useful to others
in the future. They may also be of significance to our history,
especially in the case of a small property that is not likely to have
many written records. It will help keep alive evidence about the past
of the house. History is subject to revisions, and if we destroy the
material evidence of the past we will never be able to revise our
history with accuracy.

RESEARCHING YOUR PROJECT
It is easier than you might think to do historical research on an old
building. Researching involves finding documents that can confirm
or disprove the conclusions of your visual inspection. For example,
evidence might be found in deeds of sale. W hen a house changed
hands was a likely time for additions and alterations to have been
made. No research into the history of a house would be complete
without a routine look into the very useful documents held in the
Bermuda Government Archives. A research assistant there will help
you find out more about the age of your house, its prior owners and
its general history. Information might be found in inventories, wills
and conveyances, parish assessments and family papers. The Bermuda
National Trust's Historic Buildings Survey, which documents more
than 4,000 sites on which there were houses built before 1898, is
another invaluable resource. This information can be obtained from
them at their headquarters, Waterville in Paget, as can the research
notes for the on-going series of books on Bermuda's historic buildings,
parish by parish, published by the Trust. The books themselves are
listed in the bibliography in Chapter 9.

14

THE ROLE OF ARCHAEOLOGY
Researching written records is one way of getting more information
about an old house. Another interesting way is through archaeology.
Archaeology is the study of people through their material remains,
and at the very least it is a way to feel a close connection to individuals
from the past. You could start by making a surface collection. Try
wandering around your property and picking up the little fragments
you see lying around - the bits of china and glass, pipe stems, buttons
and bones that are lying on the surface of your flowerbeds, for
example. They may look insignificant, but it is possible to distinguish
bottle glass from window glass, or porcelain from earthenware. Each
one can probably be dated either

by its style, type or manufacturer,

and from this you can establish the date after which these things
must have found their way into your garden.
The Bermuda National Trust has an enthusiastic Archaeology
Committee whose members will be able to help you with more
detailed archaeological procedures. If you think there were out
buildings on your property, or if you believe that your house was
built on the foundations of an older building, you might want to
investigate further. Based on the information you have, they will
help you select a place that is likely to yield information when you
do a "dig", perhaps near the kitchen or where slaves might have
lived. A dig is a metre-square or larger test pit, from which you will
uncover more information about the history of your property and
the way people used it by sifting through layers of soil. The fish
scales, bones, pollen and bits of ceramics you recover can tell you
what people ate, what they grew in their garden, how well-off they
were.
Archaeology is very important. It gives tangible evidence in
little things, like buttons and pins, of the past lives of people who
were sometimes not able to leave any other traces.

IS

I

THE ROLE OF THE ARCHITECT

I

You may decide to hire an architect to help with your restoration
or additions to the old house. The ideal would be one who is trained
in architectural conservation. Many others are interested in the
buildings of the past as design sources, and there are a number of
established firms in Bermuda whose partners have detailed knowledge
of the materials and methods of traditional building.
There are also several specialist builders in Bermuda who
are interested in traditional methods of construction.

HELP FROM THE PL ANNING
DEPARTMENT
The Planning Department and its advisory group, the Historic
Buildings Advisory Committee, makes itself available at no charge
to help the owners of old houses, in particular of those buildings
that have been listed under Section 30 of the Development and
Planning Act I 974 for their special architectural and historic interest.
The Historic Buildings Advisory Committee will work to help you
on a one-to-one basis, respecting both the integrity of your house
and the changes you need to make. The Planning Department
provides a very useful brochure that explains when planning permission
is required in law, and offers further practical guidance to homeowners.
Both the Department and the HBAC recommend that owners discuss
their proposals for a listed building as early as possible when change
or addition is considered, so that the special character of the building,
including scale and proportion, can be maintained. Some of the
regulations that govern new buildings may actually be waived if the
Department thinks that they might adversely affect the character
and integrity of an older structure. Owners of old buildings that
are not listed but have interesting historical features, and there are
many of these, are also urged to take advantage of the free services
provided by the trained staff at the Department.
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IF YOU LIVE IN ST. GEORGE'S
Special regulations apply if your property is in the Town of St.
George, which is now a UNESCO World Heritage Site. All buildings,
including boundary walls, in a specially designated area in the centre
of the old town, have been protected for more than 50 years by
strict legislation against inappropriate alteration and demolition.

In the case of a few special buildings singled out as having special
historic and architectural merit, all exterior alteration is restricted.
At present, change to any and all buildings in the Scheduled Area
must be presented to the St. George's Preservation Authority as
well as to the Planning Department.

WHY NOT JUST DEMOLISH?
As anyone who has had the responsibility for the care of an old
house can tell you, there will be times you will want to give up, tear
it down and build a brand new house. Or, at the very least, sell it
and let somebody else deal with the problems.
Why not start from scratch? Because you will never be
able to recreate the beauty and the character of a house that already
has a history. However, the practicalities are that the care and
conservation of an old house involves restoring the fabric of the
building and giving the building a new lease on life. This may entail
a change in use and could involve making alterations to the structure,
adding new services, and installing new fixtures and fittings. It takes
a little care to do this in a way that respects the building's past. It
is a responsibility that is not for everyone.

If you do decide on the project, bear in mind these few
and very simple guiding principles. First of all, everything that
possibly can be should be retained and repaired. Roof timbers can
be strengthened in place, roof slate can be patched. Old doors,
windows and plaster can be mended rather than destroyed. With
a little loving care, those floors with their handsome wide boards
will be the envy of your friends. They never need to know just how
close you came to ripping them up and pouring a concrete floor.
Don't let on!
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Secondly, if you want the house to look its best, try to make
sure that all replacement materials are a close match to the original
materials. Replace stone with stone, lime mortar with matching
mortar. If you have to make new doors, windows and shutters, match
them to existing examples if the examples are original. Use wood
for your sash windows and build shutters of similar slat pitch and
width. These may seem to be trivial things, but as a very famous
architect once said, "God is in the details". If you cannot use
matching materials, refer to later chapters in this book for substitution
ideas that will give a similar result.
And remember, there are a number of people and
organisations whose business it is to help you. It is their job, and
they devote their lives to it. They truly care about our heritage.
Chapter 9 will help put you in touch with them.
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LIMESTONE, LIME AND

MORTAR
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"It is a great advantage when you can dig your
house out of your own backyard. 11
Carvet!J Wells (1935)

LIMESTONE
Bermuda's sedimentary stone was formed over the ages from wind
drifted coral sand, which settled onto a base of volcanic rock. Though
it all looks rather similar, there are different varieties of Bermuda
stone. The oldest formed, known as limestone, is the hardest. It has
been hardened over time by minerals from the seepage of water and
its main component is calcium carbonate. More recently formed
stone, often called "sandstone" in Bermuda, is softer and more
crumbly.
Bermuda's stone was used from the early days of settlement
for building, first for forts and public buildings and later for houses.
Walls were made of soft stone sawn into building blocks with long
19

iron handsaws. [I] Then, it was
common for blocks to be obtained
from the site where a building was
to be erected. Part of a sloping
hillside was cut away and a house
put in the space created, which
for med the cellar. Many old
properties have quarry "star ts"
w hich show that additional
quarrying was also done on site.
There were also common quarries,
and blocks sometimes had to be
carted to building sites or floated
along the shore in small boats.
To begin the quarrying

I

process, stonecutters would try and
determine how the stone was bedded. They would select a suitable
starting point and chisel and rake out a three inch trough around
the first stone to be cut. This first stone, called the head stone or
key block, was like the first piece of a pie. Getting it out was the
hardest part of the job. The rest of the blocks were much easier to
remove. The bottom of the blocks were riven with hardwood wedges
or undermined in a wedge shape with chisels, and pried loose. They
were allowed to fall to the ground where they landed on a bed of
scrap stones, called "jacks" or "slipes".

[2,3]

These absorbed the

impact of the fall. The blocks, which were as large as 12 to 15 feet
high, were then sawn or riven along the grain into building stones
of different sizes. Sound stone with a very even grain was reserved
for roofing slates. This was selected by eye or by tapping with the
knuckles to hear what kind of ring it had. Inferior stone and off
cuts were used as slipes or for drystone walls. The sand that was a
by-product of sawing stone was also used. There was never any
waste.
Bermuda's first stonecutters were often slaves or indentured
labourers. After emancipation, the trade was often in the hands of
working immigrants, both West Indian and Portuguese. In the l 9th
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century, skilled masons with the knowledge to
lay newly cut Bermuda stone were mostly members
of the black community.
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Mortars are used to bond together blocks of stone
and to help form a level bed from which to build.
Mortars were based on lime, which may be the
single most important element in our traditional
building. Lime was easily available in Bermuda
though it was costly because of the fuel and the
labour it required. It was made by burning hard
stone in a limekiln. Some countries were not so
lucky. They had to find alternate sources, such
as shells from oyster middens or dumps. Some

2

places even needed to import limestone and
Bermuda was often happy to send this as ballast
in its ships' holds.
Lime is created by slowly burning limestone
at high temperatures until its chemical composition
has changed.Two kinds of limekiln seem to have
been used in Bermuda. The earliest kilns, and by
far the commonest, were simple, cylindrical
furnaces, generally cut into hillsides.[4] They
were about IO feet high, tapering towards the top.
Some later kilns, constructed in the I 9th century
by British engineers, were freestanding stone
buildings lined with fireproof yellow brick.
Sometimes they resembled funnel-shaped brick
chimneys, In each type, the limestone needed to
be fired continuously at a high temperature for
three to five days in order to turn it into quicklime.

3

In the simpler earlier type of kiln, lumps
of hard stone and wood for burning were arranged in alternating
layers, starting with wood. The stone generally came from pockets
21
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or "heads" of hard stone found
throughout Bermuda amongst
softer building stone. Lime
burning, like stone cutting, was a
local activity and often done on

I

site. When the fuel had burned
itself out, the cooled stones, now
quicklime and often reduced to a
gravelly powder, were raked out
from the small opening in the
bottom of the kiln. This kind of
lime was "dirty", meaning that
wood ash was unavoidably mixed
in

w i t h qui c k l i m e,

w hich

necessarily affected its properties
in mortar recipes.
In the second later kind
of kiln, wood ash did not come
into contact with the lime to the
same degree. A wood fire would
be laid on the floor of the kiln,
below a metal grille. Chunks of
stone would be placed in the top
part of the kiln on the grille, and
layered not with wood but with
coal. The wood fire ignited the
coal, which burned up through the

4

layers of limestone. A complex kiln might also have niches around
its edge for secondary fires. Fires were tended day and night. At the
end of the firing, when the chemical composition of the stone was
changed, the wood ash and cinders were raked out, the grid dismantled,
and the quicklime fell to the floor of the kiln. One kiln of this kind
is on the water's edge, and there is a dock for transporting fuel to
the kiln and bagged lime to building sites. [ SJ
A number of limekilns have survived in Bermuda to this
day, though only one, at Ferry Reach, was in recent use. Today we
22

get our lime packaged in a tidy brown bag or else we use a liquid
mortar plasticiser, a lime substitute without the real properties of
lime. Lime's proper use is so little understood today that it is often
shunned because of its caustic qualities. Some builders will not even
allow it on a site.
It is true that quicklime is unstable and absorbs water from
the atmosphere, so it needs to be slaked. Slaking is the act of
dissolving quicklime in fresh water to stablilise it, which changes its
chemical composition yet again. Quicklime chunks were sometimes
hosed down w ith water. They hissed and steamed and then

5

disintegrated into a white powder, which was sieved and bagged,
ready for sale. Sometimes water was put into a vat and lime added
slowly until it was half the depth of the water. It was stirred in with
a shovel and considerable heat was produced by chemical reaction.

If the water boiled, more water was added. It was important that
the slaked lime did not come into contact with the air for prolonged
periods of time.

If this happened, carbon dioxide in the air began

to change it back into limestone again, which explains how the slow
setting of mortar occurs. When slaked, lime could be safely left to
mature. People kept it on hand in rum barrels, ready for use. The
lime particles sank to the bottom, forming a paste or "putty".
The presence of wood ash from firing seems to have affected
the properties of lime. Quicklime with high wood ash content was
often "washed". Fresh water was stirred into the barrel and, after
separation had occurred again, the water containing soluble salts
and ash was decanted from the top. This process needed to be
repeated several times to ensure clean, usable lime, free of salts and
cinders.
The basic principle of lime mortar technology is that lime
hardens to create a bond when the water used in mixing dries out.
This was knowledge that came with the earliest builders. There were
masons on the Island within a year or two of settlement and they
must have experimented with locally available materials to try and
replicate the mortars that they knew from England. Apparently they
were cautious of Bermuda stone at first and added extra calcium to
the mortar in the form of shells. One of their recipes consisted of
23
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"winkelshels and a hard white stone burned in a kiln and slaked
with fresh water". This was then mixed with turtle oil to keep it
from drying out completely. It may have been used to plaster the
in-fill in wood framed houses. Different kinds of mortars were
gradually devised to suit different purposes: to build walls, to plaster
exterior and interior walls, to line and waterproof tanks.
The use of lime in mortar is not a hard and fast matter that
can be reduced to precise recipes. There are many variables that can
change a mixture. If the lime itself is very pure, it will not set quickly
and will harden from the outside inwards, taking many weeks to
reach its maximum strength. Set mortar needs to be of a hardness
compatible with the materials being bonded and, as Bermuda stone
is rather soft, it was important to add the correct proportion of
sand to the mortar. Too much sand and the mortar would be weak,
too little and the mortar would shrink and crack. The kind of sand
used also affected a mortar recipe. The preferred sand came from
"day" sand holes, which yielded a fat, loamy sand, needing less lime.
"Sharp" sand, on the other hand, required more lime to form a
usable mortar. These subtleties were understood by early builders
who always carefully gauged their materials to get the right results.
Hydraulic mortars are particularly important in Bermuda.
These are mortars that have the chemical capability to cure and
harden under water, and we use them for lining water tanks and
cisterns. One early mortar which had hydraulic and waterproofing
properties had a pinkish hue and probably consisted of lime mixed
with s;md, perhaps tallow, probably whale or turtle

oil, and red clay

or ground brick dust. It was called "tarras".
In the early I 9th century, building technology in the Western
World had begun to reflect the series of changes that we know as
the Industrial Revolution. Advances in engineering enabled the
development of modern docks and bridges, whicl1 were important
to trade. There was a renewed interest in the technology of Roman
mortars, which went hand in hand with the revival of styles called
Neoclassicism. Portland cement was developed in England and
imported to Bermuda, first to the British Naval Dockyard which
was then under construction.
24
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THE LIME CYCLE
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Portland cement has chemicals added to boost its natural
materials. It was gradually incorporated into our repertoire of
building methods. Mortars using cement also required skill and
involvement on the part of a mason because their proportions, too,
were individually gauged according to the properties of materials.

I

It was like cooking without a book. The kind of sand and the kind
of lime used also affected cement recipes. We call them "gauged mortars".
Gauged mortars can best be understood through general
guidelines which differ for walls, external render, internal plaster,
roof washes and tank linings. One part cement, one part lime and
six parts sand or one part cement, two parts lime and nine parts
sand are acceptable mixes to begin a gauged mortar, depending on
the strength required. Strength is partly influenced by the sharpness
of the sand. "Fat" sand with clay impurities helps setting and reduces
the amount of lime required. Sand needs to be clean, crisp and free
from sea salt and organic materials like dead leaves. Mortar is mixed
twice, once dry and then again when water is added. It cannot be
left exposed to the air for long once it has been wetted, as this begins
the setting process, though it can be wetted down again. The minimum
amount of water, sufficient only to make it usable, should be added
to the dry mix to produce a workable but not r unny mortar.
Though lime was still added to cement mortar to soften
the mix, the setting qualities of lime mortar and the inter-relationships
between lime and limestone slowly began to be ignored, Today, it
is cement and not lime that is regarded as the basis of mortar. Lime
is occasionally added to assist with flexibility but most people have
never heard of the lime cycle. Though lime is still sometimes used
in cement mortar to maintain plasticity, its original properties and
function are not valued.
As we realise more and more the importance of lime in the
technology of traditional Ber mudian building, we understand that
it is part of an organic and interrelated system that modern materials
can actually interfere with, unless used sensibly and judiciously.
Unfortunately there has been no analysis done of Bermuda's individual
mortar formulas as there are, as yet, no foolproof international
standards for mortar analysis.
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BUILDING WITH

"The islands [are} studded with neat and pretty looking white cottages.
There are two or three tanks near every house with pipes
conducting into themfrom every part ef the roef."
Susette Lloyd (l 834)
Three very simple materials, lime, stone and cedar wood, formed
the basis of traditional Bermuda construction. This chapter of

The Traditional Building Guide looks in more detail at the specific
ways in which stone was used as the building block of our houses.
Within each of its sections, the chapter describes what we know
about the craftsman's tradition, and then offers suggestions for the
care and repair of masonry today.
27

WALLS

How HOUSE WALLS WERE BUILT
Nearly all traditional Bermudian houses are built of locally quarried
stone called "sandstone", which is soft and porous. A few buildings,
such as those at the Royal Naval Dockyard, are made of a harder
stone which was quarried in the eastern parishes and near the
Dockyard. There are small outcrops of hard stone throughout the
Island. Hard stone buildings were usually left intentionally un
rendered. They did not need external plastering. Soft stone buildings,
however, were sometimes both rendered and limewashed on the
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exterior, to protect the stone against the elements. Most early stone
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buildings were limewashed only, but have subsequently received a

, t

•I �' �J,
'

J

'

•

plaster coating.

i:.!I ���,,.

Today, stone is machine-cut into standard sizes, 24 inches
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long x 6 inches high x 8, IO or 12 inches wide. These are known as
"eights", "tens" or "twelves", according to their width. Measurements
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the 18th century, cut stone block was sometimes only 4 1
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you may well find things are not quite what you expect them to be.
People often had to make do with what was available.
Stone blocks were laid in regular courses with a thin layer
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of lime mortar. Loose sand was carefully dusted from the surface
receiving the mortar and the bottom of the slum: being laid was
also dusted clean. Liberal quantities of water were then applied with
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/z or 5

inches in height. When investigating the structure of an old house,
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for stone blocks, less frequently used today. Blocks 24 x 8 x 8 inches
were called "double eights", and were used to save mortar. Throughout
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derive from stone sizes of the past. There were other measurements

a large soft brush to prime and wet the surface, which helped with

' .. ·.,
!
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adhesion, enabling the mortar to penetrate the surface of the stone
and preventing it from drying out and powdering before it had set.
Depending on its size, a two storey house from the I8th
century might be built with IO or 12 inch thick ground floor walls
and 8 or IO inch thick upper walls. The change in size is often
expressed on the outside as a little projecting ledge or string course.
[I] If your house is from this period and you can't see the ledge,
it was probably built on the inside, and is helping support the joists.

28

[2]

The stone courses continued up to the desired height and then a
wallplate of cedar was placed along the tops of the walls to support
the roof

[3]

House walls were traditionally built directly onto roughly
levelled bedrock, or sometimes even onto day. You won't see concrete
footings in evidence in Bermuda houses until the early 20th century.
There were no damp courses set in the building walls to stop ground
moisture rising up the wall. Damp and efflorescence in old house
walls is often a problem today. To try and prevent water from
penetrating, walls were liberally limewashed externally and plastered
internally. This also prevented erosion of stone.

3
THE MAINTENANCE OF HOUSE WALLS
Because most walls are built on bedrock there is very little subsidence
and settlement cracks are not common in Bermuda. Cut stone seems
to bond with its bedrock foundations. Occasionally, if part of a wall
is resting on a section of soil, some underpinning may be required.
This is best done by excavating beneath the wall in small sections
and reinforcing with concrete. The wall is divided into two to three
foot long sections, and every third section excavated and filled with
concrete. [4] This is left to harden before the adjoining section is
cut out. Before excavation it is sometimes a sensible idea to build a
temporary supporting buttress. A wooden scaffold will usually be
sufficient.
Bermuda's building codes, along with small lots of land,
have meant that additions to old houses have sometimes been made
by digging down into cellars. If a tank has been added under a house
in this way, it may have weakened exterior walls which now find
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themselves bearing a heavy load. It may be necessary to face with
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a false wall, perhaps with added perpendicular buttresses. A stronger
treatment would be a reinforced concrete wall poured behind a
wooden form. When working with concrete or concrete block, surface
finishes need special attention. New render will look far better if it
is matched to old walls.
Cracks in old walls are seldom caused by the downward
thrust of the heavy stone slate roof They are more likely to be from
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lateral thrust because the roof fastenings are giving way. When cracks
occur at the corner of a building, they can be repaired by cutting
out alternating sections of stone coursing for about three feet on
either side of the corner and stitching the corner with reinforced
concrete poured in place, with half inch reinforcing rods to assist.
This is best done at every fourth course starting at the top. [ SJ
The thrust from the roof then needs to be dealt with to prevent the
problem from recurring. This can be done by adding a new tie beam

I

or a knee brace [ 6] to the corner. The section on roof frames in
Chapter 5 gives further information.
Structural movement can be caused by deterioration to the
wallplate, also causing outward spread from the thrust of the roof.
The traditional cure is to fasten a new tie beam at the level of the
wallplate. This will not pull the wall back into true, but it will prevent
further spread. Some older buildings in Bermuda have been tied into
place with steel bars with turnscrews. These do not have a traditional
appearance, but they are very practical and have been in use since
the I 9th century.
Because Bermuda stone is soft, it can erode and weather.
However, badly eroded stone can be cut out, piece by piece, and new
stones inserted. If the stone has only fissures, the holes can be

pointed up with lime mortar. Ail loose sand and stone debris should
be removed and the wall well soaked before filling the fissures to
ensure that the mortar bonds and dries evenly.

SPECIAL MORTARS AND BONDING MATERIALS
Traditionally, the addition of clay or brick dust made mortar set
harder and cure in damp conditions. When a damp-resistant mortar
is required, for example below ground, then a formula of one to
three cement to sand mortar with a water repellent added can be
used today. Sometimes a very strong formula, I:! 1/2 or 1:2, is effective
over small areas. Remember that if too much cement is used in
mortars and renders, the set material will be too hard, and cracking
and shrinkage will occur. It does not improve the strength of mortar
to add too much cement. A good mortar needs to be as flexible as
the materials that it bonds.
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EXTERNAL PLASTERING
External rendering, or plastering, to level the wall face has been in
use in Bermuda since the 17th century. But there is evidence that
our early stone houses were not commonly rendered on the outside.
Instead, holes in the stone were patched and a slurry of lime brushed
on. This was repeated over the years, resulting in a thick build-up.
Some early houses subsequently received a coat of external plaster
which was made to adhere by hatching the limewashed stone surface.
Later houses, however, were often given a coat of
weatherproofing plaster on the outside. They were then limewashed
as well. A lime and sand mix of about one to three was used,
depending on the fatness of the sand. The wall to be rendered was
wetted and a base coat of coarse render made with rough sand was
applied to a thickness of about half an inch. It was followed by a
finer mix of sifted sand and lime, floated on before the base coat
had completely dried but after it had set firm. This was finished off
with a wooden float to give a fairly smooth and even surface. All
materials were used frugally.
Portland cement, patented in I 824 and in use in Bermuda
some time after that, was gradually incorporated into more traditional
lime plasters in varying proportions.
The current recommendation of the Bermuda Residential
Code for external rendering is one part Portland cement, one half
measure of lime to four parts sand. This is appropriate for new
buildings made of concrete block but may prove to be too strong
for older stone buildings. It may be better to use a slightly different
mixture, one part cement to two parts lime to six par ts sand.
There are no cases of traditional render being heavily textured
or showing trowel marks on the face of the render, and such a finish
does not look correct on a Bermudian building. However, a few
exterior walls plastered with cement at the end of the I 9th century
have scribed and incised lines that mark stone joints under the render.
REPAIR OF EXTERNAL PLASTER

If a building has its original limewashed exterior finish without
plaster, every effort should be made to maintain it with limewash.
31

Some builders recommend a mixture of half lime and half
cementwash. This will be harder and will dry more quickly than
pure limewash, but the long-term effects will not be the same.
If a building has been plastered on the outside, defects
usually become apparent when a wall is being scraped before repaintjDg.
For example, the plaster may be cracked along the stone joints. Cut
out the crack in a V shape and check that it is not caused by structural
movement of the stone. Cracks across the blocks of stone and
obvious displacement along the mortar joints are good clues to this.
Then fill the cracks and wipe flush with a wood float and then a
sponge, taking care to match the texture of the existing plaster by
varying the fineness of the sand in the mixture through sieving. The
same method applies to new chases cut into the wall when services
are installed. The normal finish is obtained by sponging of£ First
float it to a rough level, leave to harden somewhat and then sponge,
working outwards from the soft new to the hard old mortar. Firush
with cement or cement and limewash. Textured paint may also be
used to help match the plaster.
Render for exterior house walls must cure properly or when
paint is later applied it will peel away. But use a cementwash of one
part cement to one part water, washed over with 1:1 cement just
before the plaster sets, to smooth the render and make it more
waterproof
Lightweight gypsum plasters are better not used in outside
conservation work as they are likely to absorb moisture and effloresce,
leaving a white power on the face of the plaster. In many cases a
cement based plaster is safer, using a base coat of 1:4 cement and
sand with a plasticiser incorporated in the mix.

INTERNAL PLASTERING
In early cottages internal walls were often plastered with a base coat
to make them plumb and to correct any irregularities caused by
laying stone courses. This made it easier to keep interiors neat and
clean. Traditionally, lime plaster used internally for walls had a 1 :3
or 1:4 lime to sand ratio, again depending on how "fat" the sand
was. Well slaked, mature lime was used.
32

In larger houses, plaster was also part of the decoration. A
skim coat of fine plaster was applied over the base coat of about
one-eighth of an inch thickness, making the total thickness of the
internal plaster about half an inch. In the I 9th century, thicker
plaster was used inside and this was steel trowelled to create a hard,
smooth putty coat finish.
In Bermuda there is no tradition of elaborate decorative
plastering inside the house, though some houses have applied wooden
ceiling and dado mouldings, and central medallions.
For the repair of interior finishes, use clay free sharp sand,
finely sifted. Dry wall "mud" type finishes can also be successfully
used indoors to match the patina of lime putty mortar, and textured
exterior paints can help mask the new patch. Some mud finishes are
water soluble and are better not used in areas where there is any
dampness.
Salts in masonry are a particularly annoying problem in
Bermuda's old buildings. These cause what is known as efflorescence,
a kind of fluff or bloom on the surface of render and plaster. They
cause it to bubble and rise from the walls, both inside and outside.
In severe cases, the effects of salts can erode the stone itsel£ Salt
can originate from plaster or mortar, where it may have been
introduced by using seaside sand, or from using lime that has not
been properly "washed". Salt can also be drawn up into the wall
from the ground, a process known as wicking or, more commonly,
rising damp. The result is an expansive reaction in which mortar
deteriorates. Mild attacks can be overcome by constantly brushing
off the bloom from the surface and repainting when the wall is dry
and clean. Severe cases call for cutting out the plaster and rendering
the wall with a water repellent mix or treating the wall with a
bituminous paint dashed with sand and then rendered. There are
some products on the market that promise to do the same job. Very
extreme cases in interiors could require dry-lining which means
lining the wall with a false surface of plasterboard or wallboard, set
on cement dabs or studs and then plastered. But this is not a common
practice in Bermuda.
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CEILINGS
Our early tray ceilings originally had no plaster linings. Instead,
rafters, collars, slate battens and the under side of slates were all
limewashed for protection. Sometimes ceilings were finished with
wide boards which were also limewashed. Plaster ceilings were a later
development. Laths, strips of wood, sometimes wedge shaped, were
tacked close together onto rafters. As plaster was applied, it squeezed
through the gaps in the lath and set, forming "keys" which held it
in place. Ceiling plaster had animal hair, generally horse hair,

I

incorporated in it, which also ensured that it bonded and stayed in
place while setting. Flat ceilings, which date from the I 9th century,
were also constructed of lath and plaster.

7

BOUNDARY WALLS & STONE GATEPOSTS
Traditional boundary walls and gateposts are historically important.
They give us information about the original layout of our built
environment and the relationship of private houses to public roads.
Boundary walls contribute a great deal to the appearance of individual
houses and they also contribute to the overall appearance of Bermuda's
streetscapes. Sometimes walls and gates are more visible than the
house itsel£ In St. George's, for example, there are several high
boundary walls with graceful square gateposts for privacy and security
that date from the I 8th century. These are a distinctive component
of the character of the town. [7] In many parts of the Island,
Somerset and Bailey's Bay in particular, you will find cylindrical
stone gateposts and low cylindrical posts with wooden railings set
34

between them. [8] Other styles of old wall and gateposts are also
to be found and some of these may be specific to families of builders.
[9] Some houses once had walled vegetable gardens to keep roaming
livestock from the crops. All of these old walls give information
about our past footprint on the land and they give a distinctive
flavour to Bermuda.
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If you are renovating an old property, think of the walls
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and gateposts as part of the house. The atmosphere of a traditional
house will be changed if, for example, narrow gates are widened or
boundary walls needlessly demolished. If you need a new opening,
try to make it blend in with the general scale and size of your
property.
Except for drystone walls, the majority of Bermuda's
boundary walls were limewashed, or plastered and limewashed. Due
to the increasing scarcity of natural stone, new boundary walls can
be satisfactorily made from concrete block that is plastered for a
soft contour and painted a traditional colour. However, concrete
block does not come in the same widths as Bermuda stone, and can
result in a heavier looking wall. Because of this, when patching a
repair in an existing wall it is important to try to replicate the size

9

by using stone rather than block. Try and match the finished
appearance of the render of the existing wall even though this is
likely to be slightly irregular.
For additional information, see the special section How to
build a drystone wall.
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ROOFS
Perhaps the most striking aspect of Bermuda's built environment is
the way its houses are topped with white stone slate roofs. In addition
to providing shelter, every roof is designed to do an important job
of work - to collect rainwater and channel it in glides and gutters

IO

down into a cool, dark water tank, where it is stored for household
use. This is environmentally sound and a practical way to store water
in a place where there are no rivers or lakes.

I

There are two main styles of roof in Bermuda, gabled and
hipped. Gabled roofs pre-date hipped roofs, though both have been
built continuously from the early 18th century to the present day.

II

Gabled roofs have two pitches that slope downwards from
a central ridge. It is the triangular portion of the end wall enclosed
by this kind of roof that is known as a gable. Depending on their
budgets and on styles currently in fashion, Bermudian builders treated
gable ends in different ways at different times in history. They were
most commonly left undecorated, exposing the zigzag verge or edge
of the roof slates.

[IO]

They were sometimes finished along the

verge with a neat cornice moulding which rested either on the wall

12

or on the roof, or which spanned both surfaces. [II]
From the early 18th century, they were often extended to project
above the roof and given a graceful, swagged decoration. These are
known as Flemish gables in Bermuda, and they have become a part
of our architectural vocabulary.

[12]

There is an angular and less

common variation, known as the "crow step" gable.
Many gable ends have deep chimneys abutting them. Some
early chimneys are stepped back a little from the gable at roof level
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and there is sometimes an extra pair of rafters as well which project
beyond the end gable wall, known as fly rafters. Together, these
features are thought to be evidence that early roofs were once thatched
or covered with wooden shingles, rather than the stone slate we use
today.

[13]

Gable ends were sometimes extended to enclose the

deep chimneys that abutted them, creating useful interior closet
spaces.

[14]
Hipped roofs, on the other hand, have four pitches sloping

•

J

down from the ridge, and their facets meet at angles at the corners
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of the building. A chimney might be placed on any side of a hipped
roof, although it was commonly put on the shorter end. In a late
18th century house it might be built on an interior bearing wall and
project through the crown of the roo£ [IS] Many houses from the
early 19th century, large and small, were given false chimneys for
IS

decorative symmetry.
Sometimes wings of Bermudian houses are built with a
single pitch, shed roofed addition in inconspicuous places. A parapet
wall often hides this type of roof, so that it appears flat from below.

[16]
An important component of Bermuda's traditional building
is its additive quality, and roof types may be combined and mixed
in a single building. In a house that grew as need dictated, rooms
and wings were added to produce an informal, clustered effect. This
kind of building was admired by the architects of the Vernacular
Revival, who exploited the wonderful lines and combinations of
light and shade created by the hips and valleys of traditional Bermuda
roofs.

ROOF FRAMING METHODS
For full information on roof framing methods and repairs to frames,
see Chapter 5.

ROOF SLATING
Bermuda's old roofs are very beautiful. The stone slates bond together
until, after repeated coats of limewash, they become like a single
undulating piece of sculpture. The most common way of laying
slates is to overlap them. There is a less common way, with slates
laid end on end in a double layer. This second type, which produced
a flat surface, was sometimes used in the 19th century for roofs with
a shallow pitch.
In the days when stone was traditionally quarried, men who
knew its properties would tap blocks with a hatchet or with their
knuckles. They could determine by the ring which pieces could be
cut to make sound roof slates. Blocks were then sawn or split along
the bed of the stone, never across the grain, into slabs measuring
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l x 12 x 18 inches. The slates were laid onto cedar battens nailed
at nine inch centres to the top of the roof frame, beginning at the
bottom and working up to the ridge.
The lowest row of battens was spaced seven inches on centre
from their neighbours. The first row of slates, the eave slates, were
wedge shaped slabs with a notch cut into their undersides. [ l 7]
They rested on the lowest battens and helped stop the slates from
sliding off the roof Because of the way eave slate was cut, the lip
was not plumb, but angled back towards the building. [18] This is
a small detail, but one that gives the stamp of authenticity to an old
house. Occasionally the bottom slate course was nailed, or sometimes
screwed, to the battens in areas where there is high wind lift. The
rest were bedded in a very thin but even layer of lime mortar. [I 9]
After about 1850, ventilation slots allowed air to circulate
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in the roof void. lo a flat slate roof these appear as noticeable bumps.

[20] They were installed because the widespread introduction of
ceilings cut down air circulation around the upper roof frame which
was bad for the timbers. Slots allow for both ventilation and pressure
equalisation in high winds.
The eaves of Bermuda houses are traditionally very shallow

20

and only project 12 to 15 inches beyond the wallplate. Wallplates
were often exposed. The gaps at the top of the wall between rafter
ends and the wallplate were sometimes filled in with stone block or
wooden boards in early houses. Stone slabs cut to size were bedded
vertically to the outside face of the wallplate in l 9th century houses
and plastered flush with the wall. At that time, simple mouldings
in stone sometimes rather chastely covered the rafter feet as well and
this became part of the tradition.

[21]

However, if a plain 18th

century house has its rafter feet encased in a l 9th century moulding,
the proportions will be spoiled.
For a description of the construction principles for rafter
feet, see the section on roof framing in Chapter 5.

RooF FINISHES
The traditional Bermuda roof finish was limewash. This gradually
built up over the years to produce a thick, softly contoured coating.
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It is a technique that is no longer in use. Today for a new roof two
to four coats, first of grey cement, then of white cementwash, seal
the porous slates and form a waterproof surface. Cementwash is
made of one part cement to one part water. To give a traditional
appearance some builders apply a heavy coat of mortar during the
laying of the roof slate to try and replicate years of build-up and
shorten the appearance of the "weathers".

THE REPAIR OF ROOF SLATE
Roof slate can become porous and erode if not maintained and
regularly whitewashed. Routine inspection will reveal cracks, which
can be pointed up with a wet and weak mortar. Occasionally a few
slates or a small section of roof slip out of place. T his may even
happen with a larger section. Loose slate sections can be pinned
through the slate and into the rafters with dowels or stainless steel
screws. Care must be taken when repairing roofs not to disturb
battens and slates by hammering nails home. It is safer, if there is
a weakness in the roof structure, to fix slates, battens or rafters by
drilling and screwing. When this is done through the slate, the head
of the screws can then be covered with a blob of mortar to hide
them.

REPLACING A ROOF
Very occasionally it becomes necessary to replace all of an old roof,
usually because the fastenings have rotted and the whole structure
has become unsafe. When replacing a roof it is important to keep
the original proportions of the building in mind.

If the wallplate

has to be replaced, a low reinforced concrete lintel is sometimes
poured around the top of the walls to hold them together, and the
new wallplate is put on top of this. However, it is unnecessary for
the poured lintel to be more than three inches high. To make it
higher will raise the height of the wall and noticeably change the
relationship of windows to eaves. T his will look especially
inappropriate in a house that once had a wallplate flush with its
window frame.

In a I 9th century building, where there is likely to

be space between the wallplate and the window frames, the problem
39

I

might be solved by cutting down the top of the stone wall three or
four inches before pouring the lintel. In this way, correct proportions
can be maintained.
For fuller information on additions to roofs, see the section
on framing in Chapter 5 and the section on additions in Chapter
7 of this guide.

I

WATER STORAGE AND
SUPPLY
WATER GLIDES AND GUTTERS
Ber muda's whitewashed roofs catch the
rain water that blows in off the Atlantic.
Rainwater pipes, which conduct water from
the roof into the tank, were once open stone
troughs or channels. Hollowed-out boughs
of cedar trees were also used as gutter pipes.
The strategic placement of downward sloping
stone gutters on a roof was important to provide the largest possible
water catchment. Open gutters often ran around gable-end chimneys
in a slow downward slant and discharged water into the tank. [22]
Today we use projecting concrete gutter stones to channel rainwater.
These are cemented onto the finished roof to form a continuous
glide sloping down and around the rim of the roo£ [23] But you
can sometimes still see a run of old open stone gutter.
BARREL-VAULTED OR DOMED TANKS
23

The principles of collecting and cooling water have changed very
little over the centuries since Bermudians built our first tanks. lo
most early houses the tanks, for there was often more than one for
large houses, were partially above ground and situated beside the
house. [24, 25] Distinctive domed tank tops were once very much
a part of our landscape. This form was a practical one, as it avoided
the use of a wooden frame to support a roof, which would have
easily rotted above water. It also provided an air space over the water
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supply, which helped keep it fresh. In Bermuda, early tanks might
be sunk three or four feet into the ground to take advantage of the
cooling properties of damp bedrock. Tank walls were built up a few
feet above ground and topped with a semi-circular barrel-vault. This
was sometimes constructed in the same manner as a buttery, with
stepped and overlapping stone blocks, smoothed and dressed on the

26
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outside. More commonly, barrel-vaults were formed of stone over
an armature, which was removed when the mortar used in their
construction was dry. [26] Tanks were traditionally lined with tarras,
a hydraulic lime mortar composition probably containing crushed
brick, which rendered them waterproof Their exteriors were regularly
whitewashed.
Access to a barrel-vaulted tank was from a small
door in the end wall. A bucket on a cord was dropped in to dip
water. Hand pumps were also fitted to tanks and later submersible
electric pumps were installed, usually in a sump. You can continue
to use a structurally sound domed water tank indefinitely as long
as you are able to fit it w ith a convenient electric water pump.

FLAT ROOFED AND SUBT ERRANEAN
TANKS
Some early tanks were built with flat slate
roofs. Like barrel-vaulted tanks, these were
sometimes partially below ground. They had
low pitched tops of stone slates laid on cedar
rafters and they had planked lids for access.

[27] Their
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tops have largely been replaced

with reinforced concrete.
Today's tanks are built underground, generally under the
house itself. Some old houses have had new tanks added, built in
their cellars, or dug out under a room. Tanks for new construction
are usually excavated from bedrock and are about 12 to I 4 feet wide
and I 8 feet long, though size varies according to location and size
of the house. Many houses have more than one tank. Most single
tanks are divided into two to facilitate cleaning.

42

As the tank is now part of the house, it is even more
important that it be watertight. New tanks are lined with a hard
waterproof mortar made of one part cement to one and a half parts
sand, perhaps with a proprietary waterproofing agent added.

THE REPAIR AND MAINTENANCE OF TANKS
Water tanks require cleaning and maintenance about once every five
years. All the water is pumped out and the silt in the tank is removed
by the bucketful so that any cracks can be patched. Then a coat of
fresh cementwash is applied to the interior. The mortar used inside
a water tank should be one part cement to one and a half parts sand
using "fat" sand, not too sharp. Sand from stone saws is ideal.

CHIMNEYS AND FIREPLACES
CHIMNEY CONSTRUCTION
Bermuda's chimneys are unique. Their beauty lies in their simple,
massive forms. Inch for inch, Bermuda probably has the largest

28

chimneys in the world relative to the size of our houses. Although
we understand the practical reasons for the development of many
other features of our traditional architecture, and although we know
that soft stone was originally approached with caution, we are not
sure why Bermuda's early chimneys are quite so large. Early chimneys
were almost always built externally at the gable ends of houses,
perhaps for support during high winds. The same chimneys may
have braced earlier wooden houses with thatched or shingled roofs.
Building at the ends of a house, rather than centrally, was also a way
to try and avoid the heat of cooking in summer. Perhaps large
medieval cooking hearths, remembered from England, were part of
the expectations of the early settlers. But our chimneys are equally
large in small, single room houses, and may have had additional
functions that we do not yet understand.
Though there are no rules, the base of an early Bermuda
chimney is generally at least eight feet wide by four feet deep, and
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it rises up in straight and stepped increments, reflecting the
arrangement of stone blocks used in its construction. However, this
43
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may not always be expressed on the outside. On some chimneys you
do not see the stepped "weathers" as they have been canted of£

[28]

Like buttery roofs, chimney construction can look smooth.
Some chimneys were built of small stones, which rose in slow and
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graceful increments of one and a quarter inches. Others, more

....

utilitarian, rose in increments of two inches, resulting in a squatter
and fatter profile.

[29]

Early chimneys, wide and deep, often housed more than one
31

fireplace in multi-storey houses.

[30]

There are many examples of

twin flues in a chimneystack and occasionally even three. Sometimes
a double flue is expressed as a separation at the top of the stack
[3 I] sometimes as a scratched delineation in the stone. If there
were two fireplaces, the lower flue rose from the basement behind
that of the fireplace on the principal floor, producing a very deep
chimney. The steps and angles on the exterior of a chimney reflect
the position of fireplaces in its interior. Straight sections generally
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indicate a fireplace, while the sides of the flue were stepped in on
each course above the fireplace.

[32]

The earliest chimneys often had a corbelled "collar" at the
top of the chimney, which was more than just decorative. This broke
the down draught on the lee side of the chimney, preventing smoke
from being sucked down the stack. [33] The corbel also extended
over the opening to narrow it and so improved the up draught. At
about six inches from their tops, many early chimneys also had a
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second simple corbelled moulding, now softened from years of
limewash so that it looks rounded. [34] Later 18th century and
I 9th century chimneys copied this detailing as a decoration lower
down the chimney stack. Stone slates, sometimes known as praying
hands, which perch atop the stacks, are a more modern way to stop
34
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the down draughts that cause a chimney to smoke. Also known
locally as rooster combs, these were used extensively in I 930s
Vernacular Revival houses.[35)
There is a theory that stone chimneys were once built to
buttress timber-framed houses before stone houses were common.
Use of thatch or shingles may have accounted for the curious
separation of the chimney from the roof by a shoulder at the ridge,
45

which was perhaps a method of preventing fires. [36] Sometimes
there is a small gravity water tank for extinguishing chimney fires set
into the crook of the chimney. These tanks were often situated where
there was a place to feed uncut logs into a fireplace through the outer
chimney wall.
During the I 9th century false chimneys were sometimes
built on both gables and hipped roofs, in some cases without obvious
support from below, to give symmetry to the front of the house.

[37]

I

Bermuda's chimneys tended to become smaller during the

century, perhaps because of the introduction of coal and paraffin
as fuel. They were now built with neat, square throats. Revival style
houses generally copied early, deep stepped chimneys, which are more
picturesque.
Bermuda's massive chimneys are often the only part of a
house remaining after it has been abandoned. A number of solitary,
ruined chimneys punctuate our landscape today.

FIREPLACE CONSTRUCTION
Bermuda's fireplaces had two practical functions, cooking food and

36

heating a house in the cooler weather. The design and construction
of a fireplace, as well as its place within the overall plan of a house,
usually make it clear which function was intended.
Our fireplaces were built at different heights from the floor,
and the height indicates their use. Heights are traditionally equated
with the human body, floor or ankle level, knee level and hip level.

[38] One firepbce in St.George's is at waist level and it was apparently
built for a tall woman to do her cooking. There are no hard and fast
rules for the design either of Bermudian cooking or heating fireplaces.
They were constructed in different ways and they changed over time.
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COOKING FIREPLACES
Cooking fireplaces were located in a room within the main house
or in a separate out-kitchen. Large 18th century houses frequently
had an out-kitchen located more than ten feet from the main building.
A fine one can be seen at Verdmont. Cooking fireplaces were large,
generally spanning the full width of the chimney, with an interior
shape that conformed to the chimney.
Cooking rooms in Bermuda may originally have had earthen
floors, and if they had wooden ones, these were probably given a
stone or brick hearth extending a foot or two into the room to
protect against sparks and falling ashes. There were a variety of other
solutions for fire safety, such as stepping back the grate within the
fireplace.
The front of a cooking fireplace, where it faced the room,
was topped with a cedar lintel. Although this was of wood, it did
not burn as the smoke path or draught up the chimney pulled the
fire backwards and away from the lintel. But you will certainly see
scorch marks on the back of it if it is old. Some later or rebuilt
fireplaces have had an angle iron added as a lintel. Ovens were inside
the main fireplace or were built on the side of the fireplace with
their own hearth and flue. This is often expressed on the outside of
19th century houses. [39A&BJ
Cooking in Bermuda was done on open wood fires well into
the 19th century. Pots and cauldrons were hung from a trammel
with a swinging arm, which was suspended in the breast of the
chimney. Skillets, flat pans and Dutch ovens were set on iron trivets
in the fire. Spits were also suspended over the flames for roasting.
Fuel for Bermuda's cooking fires included cedar logs. Palm
fronds and sagebrush were used as tinder. The change from open
fire cooking to introduced stoves probably occurred late in the 19th
century. Paraffin stoves then became commonplace and there is
evidence of their flues being r un up the chimney. These were
themselves gradually replaced by freestanding stoves using electricity
or bottled gas.
Look in the special section, How to build and operate a
brick oven, for more detailed information on cooking fireplaces.
47
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HEATING FIREPLACES
I '

Early Bermudian houses had large heating fireplaces with bricked floors
and partially bricked sides that conformed to the shape of the chimney.
[40,

4 I] Later houses from the 19th century have fewer fireplaces in

their reception rooms. These were smaller and were built with backs that
rake forward sharply, providing a large smoke chamber. The smoke
chamber is the place just above and behind the bricked back wall of the
fireplace where smoke expands and heat gathers, ready to be drawn up
the flue.

I

In fireplaces

from the later 19th century, the bottom of the

smoke chamber is generally filled, at least to the level at which the rake
begins, with sand or light rubble to prevent suck-back.
Small, efficient coal burning grates and full fireplaces of cast
iron were imported into Bermuda in the second half of the I 9th century,
and this may account for the large number of small chimneys of the
time. Coal grates were also sometimes added to earlier houses, with the
chimneys adapted accordingly. Coal was brought to Bermuda for fuelling
warships and was also available for domestic heating.

REPAIRING CHIMNEYS AND FIREPLACES
An open fire to heat a room and to provide a focal point for hospitality
can still be found in use in many Bermudian houses today. Cedar and
casuarina are the main woods burned. There is really nothing like the
fragrance of cedar smoke on a winter's night.
Most stone chimney breasts were built to last and problems are
rare. They may occur where their brick facing has been burned out and
where the interior limestone has been oxidized hy he;it. He;irths and fire
backs need to be relined with brick to remedy this, and a more sympathetic
visual result will come from using old bricks.
If a fireplace is in use, it needs a sound and well ventilated flue.

In a

double chimney, the wall between the two flues, known as the

midfeather, may have perished after years of being subject to sulphate
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attack from soot. [42] This can further damage both stone and brickwork.
Masonry can be repaired in the normal way and those parts of the flue
that can be reached can then be lined with a cement and lime render.
Only in extremely rare cases will a chimney need to be dismantled.
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EXTERNAL STAIRS
EXTERNAL STEPS
External stairs to a main, first floor entryway are
common in Bermudian houses. As the cellar is
often half buried, these stairs usually only rise up
half a storey. There are two widely used forms:
welcoming arms steps which sweep up to a central
front door, and lateral steps which run sideways
up the wall of the house to the entryway. Both
normally have bricked treads and a rendered, solid
stone balustrade. There are a few remaining
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examples of external wooden staircases leading to balconies from
the I 9th century. Stairs with iron railings are extremely rare.

WELCOMING ARMS STEPS
Welcoming arms steps have become a symbol of the hospitality of
Bermudians. They were built in two different ways. In early examples,
the arms are almost parallel. The stairs at Carter House, St. David's,
are a good example. [ 43] Later examples, more commonplace,
have expansive, splayed steps with wide, open arms. The bottom of
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the balusters is turned out at a right angle to form a buttress and
strengthen the free end of the masonary. Both have solid stone
balustrades that are rendered and often topped with a half-round
coping. [44]

about ten to fourteen inches deep with a rise of six to eight inches.

.

The foot of the balustrade is also sometimes curved outwards and
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the landing at the top widens at the head of the stairs. Welcoming
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Treads are generally constructed of brick and are
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arms steps generally have a built-in seating bench area on either side
of the door. [ 45]

t
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LATERAL STEPS
Lateral steps are built on a solid base and run parallel to the long
elevation of a house. In one or two cases there is a double stair
running up from each side to a central doorway. [46] More often
there is a single straight flight up to the first floor with a landing
at the head of the stairs, usually with a seating area as well. [4 7]
Lateral steps are a good solution where a road runs close to the
front of a house, as they do not project very far. They are also to
be found where the ground floor is built into the hillside and the

I

fall of the ground will not permit an unsupported flight of steps.

REPAIR OF STEPS
In Bermuda, brick faced stone steps are almost always formed on
a solid stone or packed rubble core and require little maintenance
other than weeding. Sometimes treads will need to be re-pointed,
and a mortar of one part cement, one part lime and four parts sand
works well. When steps are well used, the bricks wear to a soft,
smooth surface. It is a pity to replace old bricks with concrete, as
they have great charm. Save them if you possibly can.
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OUT-BUILDINGS
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The Bermuda landscape is dotted with out-buildings that served
important functions in the past and that can continue to be useful
today. They include privies, butteries, stables, carriage houses, hearse
houses and sheds. [48] They generally relate to the building methods
of larger structures with one important exception, the Bermuda
buttery. Its distinctive form is discussed in a separate section, How
to build a buttery. Occasionally you will find an out-building that
has a different shape, such as a privy with a barrel-vaulted roof, or

a privy built in the form of a buttery. [49A&B ]

You will often see other structures that relate to the way
people made a living and how they lived in the past. They include
docks and wharves, which tell us about the methods that were used
for trading in past centuries; fishponds and walled gardens, which
tell us about how we produced and marketed food for the table.
Structures like this on your property are important resources for
the study of Bermuda's social and economic history.
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DECORATIVE FEATURES
Bermudian buildings have a rather limited vocabulary of decorative
features in stone, as our stone is too soft to carve well. But those
decorations we do have are distinctive, and they lend great character
to Bermuda's architectural idiom.

EYEBROWS
The quizzical, arched window heads that we call "eyebrows" in
Bermuda are now a widely copied design feature. They also have a
function to divert the rain from the opening beneath. Old eyebrows,
which are rare, are sometimes found over the lintels of windows and
doors in the gable ends of early houses, on both the upper and lower
floors.

[SO]

They are also sometimes found at lower floor level

windows when there is a hipped roo£ They are seldom found on
upper floor windows of hip roofed houses until after about I 820,
I

as windows that were flush with the wallplate were protected by
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shallow overhanging eaves. After that time, with the raising of the
space between windows and wallplate made necessary by the
introduction of flat ceilings, an eyebrow became a useful treatment
for upper storey windows as well.
Plain flat or horizontal window heads, also often referred
to in Bermuda as eyebrows, project about two inches at their bottom
edge and are about six to eight inches high. These were possibly
introduced at the same time as top
hung shutters, as they both protect
the top edge of the shutter and stop
the rainwater from dripping behind
it onto the wooden window frame.
[ 5 I] Side hung shutters, when they
are closed, benefit in the same way.

,-�
.. -,.-.---..----::-,-:
;,a.

.. ..r.,

l .,

) •

t

,

J

,.

)

r

V

�

52

.- I

. - ,.

··�f-

•

t

.j ....
•

••••#

••

In the I 9th century, small, decorative wedge

1'

shaped triple keystones were often used to ornament
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the spaces above a window and these were sometimes
incorporated into a flat window head.
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[52] Prior to

the I 9th century, almost all windows were flush with
the outer wall, or had a rebate of only half an inch.
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By late century it became the norm to set windows
back two inches from the face of the wall. An accented
keystone was retained as decoration.

[53]
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FINIALS
Finials are purely for decoration. They are a kind of architectural
full stop. Early Bermuda houses were often given simple, circular
stone balls, which punctuated hipped roofs and the apex of gables
where there was no chimney. They also topped butteries, like a blob
of icing on a cupcake. [54] Gateposts were sometimes given more
complex and arresting finials.

[55]

PILASTERS AND PEDIMENTS
I

'
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Bermudian builders adapted a limited number of simple classical
details in the 18th and I 9th centuries. These include plain pilasters
used to define the key points or bays of a fai;: ade or the corners of
a building

[56, 57], and decorative pediments, which occasionally
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punctuate doorways. The stone and cement decoration found on
I 9th century houses is an important part of its design, showing the
importance that people then attached to elegance and detail.

QUOINS
Quoins are the boldly articulated large and small stones that sometimes
run down the corners of a house. If they are functional, they stitch
the corners of a house together. But in Bermuda quoins are most
often decorative, serving to stop your eye at the end of the wall and
to draw your attention to its solid masonry construction. Quoin
stones are sometimes found as an accent at the entryway of a grand,
early 19th century house.[58] Smaller houses also sometimes
emulated this form of decoration.[59]
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HOW TO BUILD
AND OPERATE A

Wood fired brick ovens have been in use for thousands of years. In
many parts of the world they are still used daily, for example in Italy
to bake pizza.
In Bermuda, brick ovens were of two kinds, one with a
circular "beehive" dome and the other, far more conunon, like a small
rectangular barrel-vault. Ovens were built of brick for good reason.
Bermuda stone is soft and it breaks down when subjected to high
temperatures for long periods. All the interior facets of an oven, the
bottom, sides and vaulted top, needed to be brick lined to protect
the surrounding stone. Brick also retains heat well so that the oven
could be fired up to a high temperature and hold the necessary heat
while baking was in progress.
Early Bermudian brick ovens were built inside the wide,
straight kitchen fireplace, with the oven door opening directly into
the fireplace. This type of oven did not need a flue as its smoke ran
straight up the main chimney. Later ovens were generally built to one
side of the main cooking fireplace, with the door opening into the
kitchen. The flue for this kind of oven was in a recessed space between
the kitchen wall and the oven door and somewhere in the throat of
the chimney it merged with the fireplace flue. The lintel beam that
supported the opening above the brick oven in the face of the wall
might have been a common beam with the main fireplace, or it might
be separate. Very occasionally you will find a large oven that has
access from the outside wall of a chimney, indicating that it was
meant for common use.
It is not hard to rebuild a brick oven and it is an interesting
project if you want to learn more about how life was lived in the
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past. The kind of fireplace and chimney you have will help determine
the size and plan of your oven. There will probably be physical clues
that will guide you when you organise the project. Usually an oven
floor sat at about 36 inches from the ground, which is a comfortable
height for working. Internal dimensions ranged from two feet six
inches to four feet six inches in diameter for circular ovens, and
from 18 inches to 36 inches to 30 inches to 48 inches for rectangular
ovens. Larger ovens probably also served a commercial function.
Some ovens also included a storage recess in the wall under the door
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to the oven, for firewood or for an ashbin. When you are rebuilding,
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it makes sense to use the original evidence in your house as your

'i1

main guide, but it also helps to look at other ovens to understand

I
I

their working principles. There is a fine one in the St. George's
•--

Historical Society Museum, for example.
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Decide where and how large your oven is to be and first
build a base of bricks and mortar on a hard mortar cushion. A good
mortar recipe to begin would be four parts sand, one part cement
and two parts lime. Then build the brick sides of the oven up to a
height of one foot six inches to two feet. Next, form a doorway
opening into the fireplace or into the room. This is commonly about
one foot six inches wide and about 12 inches high, with a brick arch
over it, or a cast iron doorframe.
When the walls have set, the whole of the oven cavity is
filled with damp sand or screenings, well compacted, and a dome
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is formed in the sand to receive the brick roof of the oven,
To prevent collapse, the roof must be arched to a height of at least
one sixth of its span. Circular ovens are more steeply domed than
this. The bricks forming the vault are then laid, lightly mortared,
on the sand bed and a lime and sand grout is poured over the top
of them, filling the joints and bonding the whole arched cover.
When this has thoroughly set, the sand is scraped out and carted
away. Any necessary pointing up can then be done.
Early oven doors were made of stone cut to fit the opening
and wedged in place with a stick or bar. In the l 9th century, cast
iron doors were fitted with hinges and a catch. You may be lucky
enough to find one of these to re-use.
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OPERATING THE OVEN
Brick ovens were fuelled with wood. This was pre-cut and tied into
bundles small enough to push through the door. Then, very early
in the morning before it got too hot, a fire was lit inside the oven,
using a candle or taper and kindling of sage brush or palmetto leaves
set under the wood. As the fire took hold, more and more wood
was pushed into the oven until it reached the correct temperature.
The oven door was left partly open until cooking began, to form
a draft and to let smoke escape up the flue.
When the brick oven was judged to be hot enough, the fire
was allowed to die down and the ashes were carefully raked out of
the oven. A long stick like a broom handle was then wrapped in a
wet cloth and rolled around the floor of the oven to gather any
remaining dust and ashes, leaving a steaming atmosphere in the oven.
Then the baking began.
Bread, which had already been allowed to rise near the
warming fire, would be put directly on the hot brick floor of the
oven with a flat paddle. Pies and cakes would follow, each inserted
when the temperature was judged to be correct. Finally, biscuits and
custards and similar delicate baking would be put into the oven as
the temperature fell. Whilst the baking was in progress, the oven
door was kept shut to retain heat.
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HOW TO BUILD A

One of Bermuda's earliest building techniques was the drystone
wall, so called because it was laid without mortar. When the Island
was divided into tribes and shares in the early I 7th century, this
entailed marking out boundaries, which was done first with cedar
branches and piles of stones and then with "tribe" walls. Several
tribe walls still exist today. T hey are often in jeopardy. People just
don't realise the significance of these low and seemingly insignificant
walls that border their property.
Other kinds of stone walls developed later in Bermuda and
they reflect the skills of Portuguese craftsmen.
Bermuda does not have loose fieldstone, so the stones used
for dry walls were the by-products of quarrying. They were often
bits of indurated stone from "hard heads" that had to be smashed
so that building stone could be cut.
Drystone walls were built for a variety of other purposes.
They kept domestic animals in, and they kept these same animals
off the vegetable patch. A description of St. George's in the early
I 9th century indicates that houses there sometimes had drystone
walls covered with cactus plants as protection from human and
animal intruders. A wonderful example still exists today on Printer's
Alley.
Drystone walls got their name because they were laid without
mortar. This is now a misnomer. More often than not they are built
today with a central core of rubble bound with mortar. Today, miles
of our public roadsides are still lined with such walls and there are
many others, less visible, on private property. Some are built of odd
sized pieces of quarried stone, random ashlar, and others of broken
stone or rubble which we call "slipes" or "jacks".
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If you want to build a drystone wall on your property, it's not
hard to do. Here is a short description of one simple method. For additional
information, a brochure is available from the Public Works Department.
You'll find the reference in Chapter 9 of this guide.
First, you will need to assemble the right materials and tools.
Off-cuts and broken pieces from a quarry can be obtained from a
stonecutter today in much the same way as they were in the past.
Rubble can be obtained from the contractor at an excavation site.
You will need to grade and sort it according to size. Tools include
a string line and four wooden pegs, a spirit level, a batten, a hatchet,
a trowel and a shovel. And you will need all the ingredients for a
weak concrete slurry.
Plan your wall according to its location. Old walls followed
the contours of the land, and look more natural that way. The higher
a wall, the wider it needs to be. A wall of up to four feet needs to
be a minimum of I 8 to 24 inches at its base. It will taper as it rises.
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Traditional drystone walling is usually formed of two rows
of stone laid back to back. By pre-sorting stones you can reduce the
width as the wall tapers to its full height. Stability is provided by
larger stones, which are built into the wall at least one for every
square yard of wall face. These are laid transversely, and help tie the
two faces of the wall together. The normal method of setting out
walls is to set up two profiles of the wall section to be built on the
line of the wall and run strings along the length, between the two
profiles, to keep the wall evenly placed and with a straight face.
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Where a wall is used as a retaining wall, an inner wall of
concrete blocks reinforced with rods in the cavities and filled in
with concrete is used and faced with stone walling. This wall will
need weep holes through the concrete wall to avoid the effect of
ground water pressure. An engineer may be required to design a
retaining wall, its footings and its reinforcement. The wall can
then be faced with stone, bedded and pointed with mortar.
The finishing touch to a good quality wall is a course of
capping stones to keep water from penetrating the wall. Capping
stones were originally large cut blocks, generally I 8 x 24 x 4 inches.
It is hard to find such sizes today unless they are specially cut. An
alternative capping is made of roughly rounded drystone blocks set
across the wall and sometimes bedded in mortar to keep them in
place. Not all walls had capping stones. Sometimes mortar is wiped
over the top of the wall to help prevent water from penetrating the
fissures and cracks in the stone, but this is rather ugly.
If you do decide to build a drystone wall you will beautify
the landscape and help keep alive one of our earliest building
techniques.
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HOW TO BUILD A
In Europe in the Middle Ages, the name buttery was given to a
storage room used to dispense ale and wine from butts or barrels.
This kind of buttery was built in the service wing of a house. The
word buttery is still commonly used in Bermuda for a distinctive
separate out-building used for cool storage.
Bermuda's butteries are stone buildings of about eight to
ten feet square of one or, less frequently, two storeys. Like water
tanks or cellars, they were often sunk to take advantage of the cooling
properties of the ground. Extant examples, some of which now
stand derelict like heroic towers, date from the 18th century and
later. Inventories show that they served a variety of purposes, most
often for general storage for farming materials, for food preparation
such as meat salting, for dairy related activities, and as rose stills.
The form of the buttery was also used for outhouses and watchtowers.
Sometimes they even had a chimney. The distinctive buttery shape
has entered the local repertoire of vernacular design. From the
I 9 30s, oversized butteries have even been attached to houses as
A BERMUDIAH BUTTER
�p,-i,,,3�eli:I. Somerset.

bathrooms, though this is not traditionally correct.
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To construct a Bermuda buttery requires a leap of faith.
Buttery roofs are built without rafters. They are held in place through
the tensions that result from their steeply corbelled, overlapping
stone courses. As the buttery roof goes up, its weight and span
reduce, and it curves inwards to form a slightly bowed pyramid.
Traditional butteries are generally about

IO feet square in

plan. Their walls are constructed of stone blocks, eight inches or
larger, on a bedrock foundation. A two storey buttery has timber
joists set at 18 to 20 inch centres and a planked floor. An open
wooden ladder gives access to the upper floor, though you will also
see them with an external, brick faced stair. Butteries are sometimes
ventilated with high-level, open slots, guarded by square wooden
°

bars set at 45 to the wall face, or with small glazed windows,
probably a later addition.
At the top of a buttery wall there is a prominent corbelled
stone lip. This has two functions. It serves as a drip edge, helping
to throw rainwater off the walls, and it provides a platform from
which to start building the roof. Some modern builders pour a
reinforced concrete lintel that replicates this lip, though traditionally
it would have been of stone slabs. The steeply pitched buttery roof
is then laid up without a timber frame. It may be stepped or it may
be smooth, and its pitch depends on the degree of overlap of the
stones used in its construction.
There are three ways to construct a buttery roof. One way
is to lay 3 x 8 inch stones ( which are "eights" cut in halt), stepped
and fixed with an appropriatr. mortar in progressively smaller courses.
This gives a stepped finish. Another method uses the same 3 x 8

I

stones with additional mortar sloshed into the weathers. This produces
a flat exterior with steps on the inside. A third method uses 3 x 8
inch stones with the corners canted off, to produce a smooth finish

\

on both sides of the roof.
A buttery is traditionally finished with limewash and by a
stone ball or finial at the crown of the roof.

\
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CHAPTERS

BUILDING WITH

WOOD
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"The Bermuda Cedar . . .
gives a peculiar and decided character to the landscape,jor it
forms entire groves and clothes all the vallies and the hillsfrom
the water's edge to their very summit."
Susette Lloyd (l 834)

The other basic material used in traditional Bermudian building was
cedar wood. Bermuda's history is closely linked with the cedar tree,
once described as being the only richness of its inhabitants. This
chapter looks at the use of cedar in house construction. It also looks
at the imported woods that were used to supplement cedar when
this grew scarce. Imported woods expanded the limitations of
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traditional building, allowing style changes from abroad to be adapted
in a way that suited Bermuda's special needs.
Each section in this chapter of

Guide gives an outline of

The Traditional Building

what we know about historic methods of

building in wood. It then makes recommendations for ways to restore
and repair aging and damaged woodwork, both inside and outside
your house, adapting materials that are on the market today. There
are also some suggestions for new construction.
For additional information on substitution timbers, see the
special section, W hat Wood To Use.

I

THE BERMUDA CEDAR
The Bermuda cedar, Juniperus bermudiana, helped to determine our
history. This fine grained "hard softwood", the most prolific tree
in Bermuda's virgin forests, once yielded boards of up to three feet
wide and beams of more than 20 feet in length. It provided the raw
material for early settlers to build both houses to live in and ships
for their livelihood.
From the early 17th century, cedars were felled and prepared
by sawyers, who were specialists. Trees, roughly adzed to remove
bark, branches and sapwood, were laid on a high trestle frame or
over a pit to be squared. Planks and beams were cut by two men
with a long iron saw, one working on top, the "top dog", and one
underneath, the "underdog", who had to wear a broad hat to keep
the sawdust off his head. In England, wooclworking trades were
traditionally divided into very specific jobs. Carpenters, joiners,
shipwrights and turners all performed quite different tasks. Carpenters
worked on large scale construction and joiners on framed and
panelled work. But in Bermuda there were no trade guilds, the
forerunners of today's trade unions, and it is probable that jobs were
more loosely organised. Bermudians are still known for their ability
to turn their hand to many jobs.
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ROOF FRAMES
FRAMJNG A ROOF
Most of Bermuda's early settlers came from England, and English
houses of the time were built with gabled roofs that had purlins
carrying rafters at mid-span. Roofs were thatched with reeds or
straw, or covered with slate in areas where this was available. In
Bermuda a similar method of roof construction evolved, though
the purlins were not generally used. Instead, each pair of rafters was
"collared" about half way up the roof and restrained by a wallplate
at its foot. The wallplate was braced across its length with heavy
beams called tie beams.[!]
We know that many of the earliest houses
in Bermuda were fully framed in wood, with the
spaces in between filled with twigs and plaster. None
of these survives intact today, although walls in some
very early stone houses are occasionally built around
an earlier wooden frame. There are also some
interesting written descriptions of these ''half
timb red" houses in letters fr m the 17th century.
Although we cannot be quite sure what such houses

I

looked like, we do have a clearer idea of how their
roofs were framed. Little change has been made to the practical
roofing methods adopted by Bermuda's first builders. Roofs from
the 17th century, covered with palmetto thatch or cedar shingles or
shakes, were probably framed in much the same way as we build a
roof today.
A roof frame is a skeletal structure designed to give support
to the materials that cover it. It can be quite simply built, like a shed
or a gabled roo£ But any deviation from this type of roof quickly
results in much more complicated carpentry. So it was probably not
until settlement was well established that other kinds of roofs were
attempted.
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GABLED ROOFS
The first established tradition in Bermuda was to build simple,
steeply pitched, gabled roofs.

[2]

The average roof span was about
°

14 feet internally and the pitch or angle of the roof was about 45 .
This is known as half pitch. Gabled roof frames were constructed
of cedar rafters in pairs, jointed with open tenons or, less commonly,
half-lapped joints, and pinned together with cedar dowels at the
apex or ridge of the roo£ [3]

2

Rafter pairs were spaced 20 to 24

inches from their centres and they were braced with both collar ties
and tie beams. Rafters ran down onto a sturdy timber frame called
the wallplate which sat on top of the wall, and they were prevented
from slipping outwards by a notched joint called a "bird's mouth".

[4]

For most traditional gabled roofs, the average rafter size was

about 4 x S inches square at

the foot, tapering slightly to about

3 x 3 inches at the head. Rafters had to support more weight at the
bottom than the top, which is why they were broader at the eaves
than at the ridge. Bermuda's cedar saplings and quartered trees helped
--3

to set local standards for these sizes. Craftsmen would have chosen
from what was available to them, using the minimum amount of
wood to achieve the full, required strength. Collar ties, which braced
each pair of rafters one half to two thirds the way up their length,
were smaller, about three inches square. Tie beams were larger, about
four inches square, and the wallplates that received them were generally
4 x S inches. These dimensions had practical origins, but often varied
slightly.
Collar ties, which unite and strengthen rafter pairs, were
half-lapped and dovetailed onto rafters and secured with iron nails
or wooden dowels. Their exact placement varied according to the
structure of a house. In early houses they were often put as high as
two thirds of the way up the rafters. If the interior of a building
was later given a ceiling, this provided the frame used to fix
it in place, creating the distinctive Bermudian "tray ceiling".
In a gable roofed house, tie beams were used to span the
end walls and link the wallplates. These were placed just inside the

4

gable wall, and they are usually visible in older houses today. In a
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house with high collar ties, additional tie beams were needed to span
rooms as well. They might be set as close as eight feet from their
centres. Thus, a little house one room deep and 18 feet long would
probably have three ties, one at each end wall and one in the middle.
Tie beams were important in preventing the outward spread of walls
caused by the thrust of the roof. They were jointed into the wallplate
with a large dovetail, which prevented their pulling apart. [ SJ
The tie beam/ wallplate joint was often reinforced with a right
angled cedar knee similar to those used in the construction of ships'
hulls. [ 6] Iron straps and angle irons were also sometimes used for
later repairs and reinforcement.

6
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Because of their function, tie beams occur more often in
single pile, one or two room houses and in long houses without
wings. You find fewer tie beams in houses with multiple projecting
wings such as cruciform houses, as these wings served to buttress
any outward thrust. One clue to the addition of later rooms to an
early house is to examine the number and placement of tie beams.

If there aren't any, apart from the necessary ones at the gable ends,
it is more likely that house was designed and built all at one time.

HIPPED ROOFS
More complex roof plans evolved over
time, and from the early I 8th century,
hipped roofs were built alongside gabled
ones.
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the centuries, you frequently see
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Because Bermudian

houses were commonly added to over
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single house. Shed roofed additions,
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,

with a single sloping pitch, were
sometimes used along with hips and

,;.

gables.
A hipped roof has a downward slant to each of its four
sides, which run from the ridge and meet at a projecting angle. This
is achieved by the use of hip rafters and pairs of jack rafters, which
became progressively shorter towards the corners of the hipped
frame. [8] After about 1830, hipped roofs have a ridge board at
their apex, and the rafter pairs are mitred and nailed to the ridge
board. [9]

The function of a ridge board in hipped roof

construction is to keep the rafter pairs in their place and to prevent
the inward thrust of the angle of the hip from collapsing the central
part of the frame. However, prior to the I 830s, hipped roofs were
built without a ridge board, and this often created problems, as the
unsupported weight of the hips collapsed over time as roof fastenings
gave way.

In a large and complex building from the later I 9th century,
9

rafter pairs, now generally of imported pine, would be built in
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between principal rafters. These were larger than the common rafters,
perhaps 4 x 6 inches or as large as 4 x 8 inches, and built with a
system of horizontal purlins, which supported the common rafters.

RAFTER FEET
For both gable and hipped roof :frames, false rafter feet were attached
to the bottoms of rafter pairs to form shallow eaves. Rafter feet
were wedges a little smaller than the rafters themselves and generally
24 to 26 inches long. They were nailed or dowelled onto the top
of each rafter where they were notched onto the wallplate. This had
the effect of slightly lowering the pitch at the bottom of the roo£
[IO] Slate battens were then nailed horizontally across the rafters
and the rafter feet. Battens were once made of cedar, and were
commonly I x 2 inch strips. They were set at nine inch centres,
except for the second batten, which was seven inches from the
bottom. This spacing was designed to carry the 12 inch eave slates.
IO

(See the section on stone slate in Chapter 4 for a fuller explanation
of this.) The bottom three slate battens were nailed on top of the
rafter feet, and the remainder ran up the rafters.

PITCH
°

The pitch of a traditional Bermuda roof varies between 52 and
about 30 ° , which is the flattest that stone slates can be laid if
rain water is to run off expediently. Many early roofs are around
45 ° or "true" pitd1, and early roofs in general have a steeper pitch
th:rn Liter ones, This was possibly for ease of jointing, though it
could also have originated with thatching which we know was used
for some of our earliest houses. Thatch needs a steep run-off.
Evidence for thatching is also to be found in the extra pairs of
rafters that sometimes project over a gable wall, called fly rafters.
These were needed to secure the edges of the thatch bundles.
Early roofs spanning single rooms tend to have higher roof
pitches than later roofs that span two rooms. It is rare to find a
house two rooms deep until the I 9th century, although there are
notable exceptions: Bridge House, now Somerset Rectory, Verdmont
in Smith's Parish and Governor Day's House in St. George's, now
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called the Globe Hotel (1699).

[I I]

All of these houses

have a shallow roof pitch with complex and unusual
framing, which struggles to make use of short lengths
of wood.

REPAIRING A ROOF FRAME
Try to save an old roof whenever possible. It will be
well worth the effort.

If the main timbers are seriously

weakened by overloading or by termite attack, the roof
may need to be replaced with a new one, but this is an
extreme situation. When attempting the repairs outlined

II

below, it is advisable whenever possible to use a drill
and bolts or screws rather than a hammer and nails, as the impact
of a hammer will further weaken compromised joints or rusted
nails.
Most roof problems occur because the fastenings of the
frame have begun to give way. Iron nails may have rusted and joints
may have snapped or rotted away, causing collar ties and rafter pairs
to come apart. T he increasing weight of an old roof, labouring
under repeated coats of limewash, can also put pressure on the
whole roofing system.

If the fastenings of the collar ties and the

joints of the tie beams start to fail, the wallplate may start to spread,
which will cause cracks in both roof and bearing walls. New tie
beams or metal tie rods will have to be employed to hold the walls
in place. [12] Cedar knees or braces might also need to be added
12

at corners where there are existing ties whose dovetail joints have
failed. Loose collar ties can either be repinned or bolted to rafters
with galvanized or stainless steel bolts. [13]

If a few rafters have weakened, cracked or rotted, "sister"
rafters can be sprung into place and bolted to the existing rafters,
taking up the stress. [ I 4] Sister rafters run parallel to existing rafter
pairs and help them along.

If the ridge board or the jointing at the ridge of a roof has
weakened, it can be strengthened with a plywood gusset piece. [IS]
In an early hipped roof, where there is no ridge board to
resist the inward thrust of the hip rafters, the ridge may need to be
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blocked. The blocks are three to four inch squares of wood, which
are set between the heads of adjacent rafters. If this is done with all
the rafter pairs that span one hip to the opposite hip, you are in
effect creating a false ridge board. This repair can save a roof when
the rafter joints fail. [16, 17]
Weathered and rotten rafter feet and
lower slate battens, seen from outside the
house, can be replaced in situ, one by one.
New rafter feet are slipped into place after
the damaged rafter foot has been split and
carefully pulled away. [18] A new rafter foot
is then bolted onto the end of the rafter
through the roof slate above. This is then
patched with lime mortar. New, lower slate
battens can also be carefully slipped into place
where accessible. It is these battens that are

IS

most likely to rot from exposure to the weather.
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These are visible repairs, so try and use matching materials
for the best effect. Cedar rafter feet last longer than pine ones, and
look better in a house that originally had a cedar roof frame.
The heartwood of Bermuda cedar is resistant to termites,
but if a roof is made of pine its timbers might well be infested. The
treatment is to spray or paint them with a proprietary pesticide,
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using the proper protective equipment, or to have the whole house
tented and professionally fumigated.
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ADDING A NEW ROOM
Extensions to a roof for a new wing, a new room or a porch are
traditionally done by bedding "cripple" boards directly onto the
slate roof, nailing through the slate with wooden dowels, and then
butting the new sets of rafters directly onto the "cripple" boards.

[l 9]

New roof slate is then laid in the normal manner and the

valley gutter cemented up to make it watertight. When you examine
an old roof that you think might have had an addition, it is not
uncommon to find o l d roof slate under a new extension.
Bermuda's roofs have a narrow span, and most early houses
are only one room deep. Roofs, though half pitch, are seldom more
than nine feet high from wallplate to ridge. The wallplate itself is
often set right onto the top of the window heads. This has a profound
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effect on the appearance of our oldest houses, making them fit the
natural environment and creating a low profile. Bearing in mind this
use of proportion and detail when planning an extension will result
in a harmonious addition, and will help keep an important aspect
of our building tradition alive.
Chapters I and 4 explain more about why this tradition
evolved, and in Chapter 8 there are several photographs of houses
that show these proportions.

FLOORS
FRAMING BETWEEN STOREYS

In a traditional house of

two or more slureys, the principal rooms

were generally on the first floor, not the ground floor. The method
of construction between storeys was to install a large bearing beam
called a summer beam, a kind of beast of burden that ran along the
centre of the room, with its ends bedded into the bearing walls at
either end. [20] In Bermuda we often use the term "sleeper" for
a summer beam. Notched into each side of the sleeper were joists,
which extended on either side into the wall.
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[21] In an old house,

joists were let into the soft, outer stone walls to a depth of about
three inches. The projecting ledge created by the use of smaller stone
blocks for the upper storeys of the hoU5e also helped support them. [22]
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Joists were then wedged to sit flush with the upper facet of the
beam. Joists were about 3 1

/2 inches square and placed at about 20

inches on centre. As these only needed to be about seven or eight
feet long, they were often clearly just saplings with their branches
adzed of£ The upper surfaces of beam and joists were all flush, and
it was this surface that supported the flooring in the room above.
Even though the earliest joists and beams were of durable cedar,
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damp rot was always a problem. Modern builders set joists onto a

O

L--- � J��-

three inch wide joist rest or projecting ledge in the wall, hard rendered
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with cement.
The summer beam, visible from the room below, was
frequently chamfered along its bottom edges to finish it, and the
chamfers were generally stopped with a little decorative flourish.

. . ...

...

[23]
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With the increased value given to cedar stock and the

,,,

availability of imported timbers, pine was also frequently used as

•-�·
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a structural wood in the 19th century. Pine joists might measure
from 21/2 x 8 and up to 12 inches placed at 20 inch centres,
depending upon the age and the span of the floor. In the later I 9th
century, larger joists were sometimes cross braced, and this strong
structure did away with the need for the large summer beam. Storeys
below were now generally given a flat plaster ceiling, for this type

,,� .�
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of construction was not designed to be seen. [24]

TRADITIONAL FLOORING MATERIALS
The type of flooring is an indicator of the status of and use by the
original occupants of a house. Ground floors and cellars, which
sometimes served for commercial storage purposes in houses near
a harbour, and which sometimes housed the slaves of a larger
household, often had floors of tamped earth. The earth was sometimes
mixed with tallow or whale oil to make the floor more water resistant.
Sometimes earthen floors were given crude wooden joists and boards
for flooring, the joists usually laid directly onto the ground. There
is evidence that some ground floors were bricked. Old brick paving,
laid onto sand blinding with lime and mortar grouting, and worn
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to softness over time, is a highly desirable feature. Old earthen floors
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have now largely been changed, and given a poured concrete slab
with tiles or paving, considered more suitable for today's living
standards.
Upper storeys, or single storey houses, would have had
wooden floorboards of imported pine or, in rare cases, of cedar.
The width and type of wood used for planks in floors is a good
indicator of the age of a floor, though not necessarily the age of a
house. Remember, floors might well have been replaced because of
rot or termite damage. Some houses still have very wide planks,
I x IO or 12 inches, or even wider, and these may date to the early
18th century. You will find on close examination that such boards
are butted together. During construction, floorboards were clamped
to make them fit more tightly. You can sometimes see holes in the
joists below that relate to this tightening of the boards. Expect
softwood floors from this period to show indentations from their
centuries of wear. Six inch planks were used throughout the I 9th
century. After about 1920, planks tend to reduce to about four inch
widths, or even smaller, but these have a mean appearance in a
traditional house. Narrow boards are generally tongue-and-groove
jointed. Since the 1960s, wider boards have become available once
agam.
Other kinds of flooring, less common and less traditional
but still a feature to be retained whenever possible, include stone
imported in the I 9th century. Bermuda stone is not a practical
choice for flooring because it is so soft, but York stone paving slabs
from England were sometimes used as interior flooring. These
handsome hard grey-brown stones, two to three inches thick, were
set down on well consolidated gravel and fixed with lime mortar
dots. At Commissioner's House in the Dockyard they were used on
the upstairs verandahs. In some entrance halls, you will find black
and white chequered marble floors set on lime mortar beds. Minton
encaustic tiles became fashionable in the late I 9th century in
Bermuda. These precisely patterned tiles were laid to give a repeat
design across the floor and blend with contemporary decoration.
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THE REPAIR OF FLOORING
Wooden floors were traditionally maintained by scrubbing with
sand. They were left unvarnished and only lightly finished with a
coat of wax. The effect was a light coloured, matt floor, which
showed off the fancy legs of the furniture in a room. From the I 9th
century, most floors have been given a protective coating of varnish
that darkens them and makes them shiny. We find wooden floors
easier to care for this way.
If floorboards are heavily worn, the most sympathetic method
of refinishing them is to lightly sand them with fine grit and then
polish them with wax. It looks better not to try and make them even
and regular.
If the boards are infested with termites, the entire floor can
be sanded so the wood is permeable, and then doused with insecticide.
Use the necessary precautions as directed by the manufacturer. Badly
eaten and weakened boards may need to have sections taken out and
replaced. With minor termite damage, the furrows caused by termites
can be filled with a two-part epoxy resin, or with matte polyurethane
or varnish. Termites leave visible holes, frass and, in the flying season,
discarded wings.
Dry rot is a fungal decay of wood that leaves a soft skeleton
that can be reduced to a dusty powder with the fingers. Wet rot is
also a fungal decay that thrives in damp and airless places. Rot easily
attacks the ends of floorboards where the wood is in contact with
damp stone. As a preventive measure, paint end-grain with a fungicide,
and use a wood preservative like cuprite or red oxide. There are a
number of excellent proprietary brands available.
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STAIRCASES
THE EVOLUTION OF STAIRCASES
�

Bermuda's internal staircases are generally constructed of wood. The

.,

.,.

simplest, early stairs were just the means of access from one floor
to another. They probably consisted of treads of one inch boards
carried on brackets supported on two bearers, sometimes with riser
boards between the treads. They probably did not have any refinements.
Many older Bermudian houses show evidence of a 3 x 5 foot stair
opening that must have been served by such a simple flight of stairs.
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These openings were often boarded over when a better staircase was
Doc,LE.C; ST'A Q._

inserted.
By the later 17th century, stairs took on a ceremonial aspect
in larger houses. Fine dogleg staircases and quarter-landing stairs
with turned balusters evolved, and these were probably still being
built well into the 18th century.

[25]

You can recognize them by

their heavy turnings, handrails and stringers. Good examples can be
seen at Palmetto House and Verdmont.

[26, 27] Their newel posts

are about five inches square, turned and carefully shaped. Balusters
were also lathe turned and their profile is symmetrical so that from
the centre of the spindle the shape up and down the baluster is
mirrored. Bermudian turners achieved a high degree of skill, and
one reason for this might have been the properties of cedar, which
produces very crisp turnings. You can see this reflected in the fi.rrniture
of the time.
From about 17 50 onwards, handrails became much lighter
and balusters changed into cup-and-pillar designs or elongated vase
shapes. Handrails swept up in strong curves to meet the landing
handrails, and heavy newel posts were abandoned. The bottoms of
the handrails are sometimes finished with wreathed spirals supported
by a cluster of balusters. The strings were cut to allow the treads to
project over the string and each tread carried two jointed banisters.
There is a Bermudian pattern of baluster that is symmetrically turned
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and very thin with a knob in the centre. A good example of this is
still to be found at Marine Hall in Southampton. [28]
During the early part of the 19th century, balustrades became
lighter and curved stair plans appeared. Later 19th century staircases
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retur ned to continuous strings w ith quite heavy balusters,
handrails and newel posts. Imported cast iron balusters now started
to appear on public staircases. Square section balusters remained
the most common, occasionally set diagonally on plan.

[29]

While Bermuda cedar was used for early balusters, stair
treads, even in the early period, were generally made of imported
pine. In later I 8th century houses imported hardwoods like mahogany

were ofi:en used for derailing the stairs in larger houses.

REPAIR OF WOODEN STAIRCASES
A common defect on a cut-string staircase is deterioration,
usually rot, of the bearers under the stairs. If there is a
means of access, they can be repaired by adding "sistering"
supports to the side of the bearers, matching the same
sized timber to relieve the existing bearer without removing
it. Treads may require further gluing and wedging to make
them firm. Usually, hardwood treads withstand wear well
but occasionally the nosing or front edge needs refacing,
or people may trip.
Balusters sometimes break, and new ones may
have to be inserted, which may involve drilling out the
upper dowel hole in the baluster, dropping in the new
baluster and then either pinning it or wedging it in place
with glue and a nail driven diagonally upwards from the
up side of the baluster.

In some cases, split balusters can

be reglued in situ, provided the wood facets are long

enough and the break clean enough. Care has to be taken
with very fine handrails without newel posts. T hey may
require small steel reinforcing plates when their joints
become frail.
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DOORS

lJ

CONSTRUCTION OF DOORS

I

Early door frames were normally solid 3 x 6 inch jambs dado-jointed
into a 2 x 6 inch head with "ears" which project into the surrounding
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masonr y and support the stonework over the door.

[30]

There was a similar heavy cedar sill with "ears". Early frames like
this were plugged into the masonry joints and are usually without
a rebate. The door claps against the side of the frame.
An unusual decorative element was once used with
door frames in Bermuda, a scrolled cedar pelmet or valance.
These have been found in large first period stone houses
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such as Stewart Hall and Palmetto House.

[31]

They

were mortised into the tops of 3 x 6 inch cedar door
frames.
Many door patterns in traditional Bermuda houses
occur elsewhere in the world. Others seem to be distinctive
Bermudian designs. The following list gives an idea of
the types of door found in Bermuda's cottages and large
houses, though it is not a definitive list.

LEDGED DOORS
The earliest doors in Bermuda, some of which may date
from the early I 8th century, are !edged doors without
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bracing. They are the work of carpenters, not joiners. The
:Wl

door itself is made of three half inch thick planks nailed
Lu t.hree ur four solid ledges of approximately I x 4 inches.
The boards are rebated together. Because the boarding is
wide, approximately ten inches across, and each ledge is
nailed with at least three nails, the door is stable enough
without diagonal braces. These doors are usually found
inside houses. Exterior examples may have existed but are

--
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more likely to have weathered and been replaced. [32]
The hardware on these simple doors consisted of
handmade strap hinges, usually tapered with a decorative
outer end, and a simple thumb latch with a strap pull
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handle. [33] Some examples have wooden latches and
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an iron bolt for security. Security was also provided with wooden
bars being dropped into wood brackets on the door frame, particularly
when this door type was used in warehouses and barns. Hinges drop
onto pintles driven into the door frame.

[34] Examples of doors

like this one appear in all periods of building until well into the
0'==""----�
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I 9th century. Then, wide timbers appear to have become more
difficult to obtain.
W hen boards are narrower, doors need to be braced, though
it may be possible to reproduce these ledged doors by gluing two
six inch boards together to obtain the necessary width. Boards usually
butt together without a V joint or a scratch moulding, though these
do exist. It is unwise to glue the wide boards together as they may
split with movement in the wood.

FRAMED DOORS
Framed doors were probably made in Bermuda from the later 17th
century. We know from furniture and from documentary evidence
that there were joiners working here at that time. As the

"

I 8th century went on, framed doors became more refined.

In Verdmont there are outstanding examples of t wo-panel

mahogany framed and jointed doors constructed from very

wide planks of Honduras mahogany. [35] The stiles and
rails on these doors are I 1/4 x 5 inches, tenoned and pinned.
/
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Their panels, one inch thick, are raised and fielded and
set into rebates in frames. They each have one pair of butt
hinges and a brass rim lock and keep. The handles are
either drop pattern or knobs. There is usually a snib latch
on the lock. These doors are unpainted, a fashion of the

A

times which allowed exotic, imported wood to b e
prominently displayed t o guests.
I/

Bermuda has a number of examples of traditional

'\

18th century six-panel doors with timber thickness similar
to those above of I 1 /4 inches. They are most commonly
made of cedar or good quality pine.
2ECTION71---IR0O::.H $TI\.E:
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[36]

Bermudian style variations, which appear to date
from the late I 8th and early I 9th centuries, include a six83
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panel door, which has long lateral panels at both
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top and bottom. [ 3 7]
A few doors exist which have a frame and

5.ECTION ATJ
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flush panels. These are usually four-panel doors
and sometimes have scratch or thumbnail mouldings.
Many late I 8th century doors have a raised panel
on one side only. The panels are three quarters of
an inch thick with a one inch framing to the door.

[38]
Another common form of door is boarded and
made of about three quarters of an inch planks
with planted 1 x 4 inch stiles and rails on both

/z

- - ..

sides. These have scratch beaded or thumbnail

,

mouldings on the planted wood to make it look

__ _J

like a four-panel door.

[39]

Double doors, sometimes called Dutch
doors, have long been in use as a practical way to
give ventilation while keeping animals out of the
house. They are still in use in traditional Bermuda
houses. Early examples appear to have been unglazed
at the top. The fancy panelled examples were used
for main entrances, while plain, boarded ones served
for kitchens and secondary entrances. [40]
There are examples of principal or front doors from the
I 9th century with fanlights and with sidelights or transoms. These
are useful ways to admit light into otherwise dark hallways. Later
examples occasionally have tinted or coloured glass lights. [4 I]

MOULDINGS AND DOOR CASES
The decorative mouldings and architraves found around doors are

DD
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a good dating guide if they are original. Bermuda has some fine
examples of heavy cedar bolection mouldings, which lap over both
sections of timber to be joined, giving a heavy appearance to the
whole. [42] These were no longer in fashion by the middle of the
I 8th century. Mouldings deriving from classical sources, part of
the revival that swept Europe from about I 760 and found its way
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into Bermuda's building tradition, occur on high quality joinery in
the late I 8th century and were used until about 1830. [43] These
were revived again at the end of the I 9th century. In some formal
rooms in larger houses, classical detailing like acanthus leaf decoration,
egg-and-dart or dentil mouldings may occur. [44] These are survivals
of a more elegant age. From the early I 9th century, fine imported
woods from the West Indies such as Honduran mahogany were
commonly used for door and window cases, interior cornices, skirting
boards and sash boxes.

42
REPAIRS TO DOORS
The repair of wooden doors has eased considerably with the

I

introduction of two-part epoxy, which is compatible with wood
and can be used to patch and replicate worn members. Where tenons
have broken at the top or the bottom rails, steel angle brackets fixed
to the door can be used to hold them in place. A false tenon can
then be inserted. Drill out the tenon with a three quarter inch spade
bit and cut a new mortise in the stile. Then either insert a false
tenon, fixed with dowels, or fill with two-part epoxy. [ 45]
Be suspicious of and handle with care doors that have been cut
down. If their mortises have been cut away they will have been
weakened and they m ay not be original to the house.
Damage from wear and tear is conm1on to hinges and locks.
These will often need to be replaced. Chapter 9 lists possible sources
of reproduction hardware.
When you replace hardware, take care the doorknob or
handle is set away from the edge of the door to stop knuckles being
grazed. Hinges may have to be parliament hinges, that is with
elongated shanks like shutter hinges, if doors are to fold back flush
with the wall.
Exterior doors in Bermuda were always painted and interior
doors were as well, except when exotic woods were on display. It is
more sympathetic to the character of the original to have a painted
finish. The section on woodwork in Chapter 6 will give you more
information.
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WINDOWS
WINDOW STYLES
The most common kind of window in a traditional Bermudian
house is the single hung sash. Vertical sash windows were introduced
to England from Holland in about l 660 and were commonplace
there by the beginning of the 18th century. They found their way
to Bermuda at about the same time, and are probably contemporary
with the stone buildings that went up in numbers after the hurricanes
of 1712 and 1715. Sash windows sometimes replaced earlier casement
or "push out" windows, which had glass framed by leaded bars or
cames. Casement windows were probably pegged to the front face
of timber framed structures, and may have had a lead covered
"eyebrow" over the top to keep rainwater clear of the house, the
prototype for later stone eyebrows. But many small houses would
not have had glass in their window openings at all, only simple bars
to keep intruders out, and perhaps solid internal shutters or "wind
doors" for protection against the elements. [46] Some openings
just had sailcloth or hide tacked over them.
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Bermuda's sash windows may look simple, but they evolved
in a particular way to suit our requirements. Our earliest surviving
sashes do not have weight boxes, counter weights and sash cords,
for example. These would have rotted quickly in the salty air. The
bottoms of our windows are manually raised and rest on a swivelling
cleat or pin in the inner frame. The top sash is fixed in place by the
lower sash. Without cords, the bottom sash and then the top one
can easily be pulled inward for cleaning or repairs.
The width of the muntins or glazing bars in Bermuda's
sash windows is an indicator of age. Early sashes, such as those at
Verdmont, have wider muntins than later sashes.
The windows in small Bermudian houses from the 18th
and l 9th centuries are so constant in their dimensions as to almost
appear mass-produced. The most common kind are 6 over 6 light,
vertical, single hung sash windows. [4 7] They have individual glass
panes measuring 9 x l l inches. This gives an overall opening of
about 2' 7" x 4' 2". The size of glass panes appears to have set a
local standard. Though smaller windows might be used in gable
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walls on either side of a chimney, where a full width window would
weaken the corner, the size of the panes is almost always the same.
Other sizes are sometimes found for 6 over 6 light sashes - 2'4" x
3'6" or 2'1" x 3'. There are also examples of larger windows, with
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9 over 6 lights, 9 over 9 lights, and even 12 over 12 lights in some
large houses. [48] There are also a variety of deviations from the

.

single hung sash, but generally the pane size is the same.
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This gives dominance to wall over window, which makes for a restful
raised flat ceilings, window heads in large houses were also raised
to produce windows with the same size panes, 9 x l l inches, but
with the window proportion now nine over six, that is l 5 panes
instead of 12.
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houses is normally two or three times the width of the window.
elevation. By the early l 800s when houses were being built with
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The space between windows in Bermuda's small traditional

Barred windows sometimes occur in the basements and
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lower ground floors of older Bermuda houses, and are typically 24
inches high by 36 inches wide, though there are many variations.
There is no glass, but there may be a solid hinged shutter to the
opening and

2 x 2 inch vertical square bars either set square or

diagonally in a 3 x 6 inch frame. This kind of vent is also found in
butteries in a longer, shallower form.

GLASS
Glass, once a luxury commodity, was very fragile and had to be
carefully shipped to Bermuda. The glass in Bermuda's earliest windows
was probably crown glass which was made by spinning the molten
material into roundels. This was normally then cut into diamond
shaped lights, sometimes into rectangles. Glass technology changed
over time. Most l 8th century sash windows used glass cut from
large blown cylinders. This was then rolled flat but it always retained
a slightly curved face to the glass, which gave a twinkle to the window
panes. Several examples of this glass can still be seen in Bermuda's
old windows.
After 1860 plate and sheet glass became more common
with much larger panes being produced and imported. Window
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styles changed and it became prestigious to have large "picture

-

windows". Two over two light sashes, with a single, central vertical
glazing bar, became popular. [49]

In

some cases windows were

modernised but only the lower sash had its small panes replaced
with larger plates of glass.
Window glass in Bermuda, as elsewhere, was installed using
a putty of lime mixed with tallow or linseed oil and white lead. It

. ,,

was important for putty to remain pliable and flexible.
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In Bermuda

we paint the putty as well as the muntins or glazing bars, which
helps to keep it flexible and so prolong its life.

REPAIR OF WINDOWS
Old cedar windows are irreplaceable and it is worth taking the time
to repair them. Broken tenons that may weaken frames can often
be strengthened with steel plates. These will hardly show when they
are painted. Rotted joints can generally be cut out and a false tenon
inserted and strengthened with a dowel. Epoxy resins can also be
used to fill rotting and fissured sills.
Windows that do have weight boxes will need to have sash
cords replaced regularly. Vertical sides of sashes sometimes have a
problem of wear, but thin slips fixed to the top and bottom of a
sash on one side can take up the play in the windows and stop them
from rattling.
Early glass, which is extremely pretty to look at and even
prettier to look through, is fast becoming a rarity.

If you are lucky

enough to have some in your sashes, treat it with great respect. It
isn't necessary to replace old, crinkled glass when repairs are being
done. But if a pane does need to be replaced it will be less obvious,
and will help retain the character of the building, if old, reused
glass can be found. Replacing broken glass is relatively straightforward
and installation technology has not changed. Just lay the panes on
a thin bed of putty, secure with pins and then putty over at an angle.
Wood lasts far longer if the outside of the window is
painted. Windows made of cedar that have been regularly painted
and well maintained have survived for centuries. There is no historical
precedent for external woodwork being stained or varnished. It is
traditional to paint it fully.
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A wooden window that has been well maintained may have
lasted for centuries. Don't throw it out in a thoughtless moment. It
can be repaired, repainted and made to look as good as new. However,
if a period wooden window or window frame has deteriorated so
badly that it cannot be repaired, replacing it with one of the same
dimensions, proportions and materials will prevent damage to the
overall appearance of the house. Aluminium and plastic coated
windows are untried and untested in the longterm in Bermuda and
as yet cannot replicate the shapes of the frames and glazing bars of
wooden windows. Apart from their jarring aesthetic, it is becoming
clear that aluminium windows will not last in the Bermuda climate.
Once the frame buckles or the coating discolours there is usually no
alternative but to replace the whole window.

SHUTTERS OR BLINDS
Most Bermudian houses are equipped with slatted louvred shutters,
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called blinds, as protection against hurricanes and winter storms .
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Shutters are thought to have been of solid wood until the later I 8th
century, when top hung louvred shutters were introduced. Original
louvred shutters had wide slats and were framed of a piece, with
dowelled tenon joints for strength.

[SO]

They allowed for greater

circulation of air. Later top hung shutters were quartered, with
narrower slats. The side hung louvred shutters we often see today
are a more recent addition to our vernacular tradition. Though they
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provide protection from storms when closed, side hung shutters
'

' ' .,

offer no shade from the sun.
Wooden shutter frames can be repaired inexpensively using
epoxy resins. These help strengthen rotted bottom rails and repair
tenons. The procedure is described in the sections on doors and
window frames in this chapter. Chapter 6 describes how to treat new
shutters when painting them.
Top hung and side hung shutters are not useful ways to date
a house, as they might well have been added later when they became
fashionable.
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MANTE LS AND FIREPLACE SURROUNDS
Bermuda has a wonderful repertoire of fireplace surrounds.Particularly
fine are those from the later 17th and early 18th centuries. They are
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generally made of cedar, and have heavy, curved mouldings and great
breadth, which gives them an impressive character. [52] This kind
of fireplace surround was sometimes built as part of a wainscot
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panelling which covered the chimney wall.These were still to be seen
in fashionable houses 100 years after they were built.In 1834 Susette
Lloyd wrote in her diary, " ...the room was wainscotted with dark
cedar".Some still exist today.
Mantels were not only built in grand houses, but also in
more simple ones, even slave houses.Perhaps they were recycled from
larger houses. Old Walls and Cluster Cottage have very grand
surrounds for the simple houses they are.Bermuda's rather substantial
Jacobean style detailing in fireplaces, and in staircases, may well have
persisted into the I 8th century because craftsmen passed on designs.
The joiners and turners who also built our furniture may have built
them.
The finish of a mantel can be revived with a mixture of
turpentine and linseed oil in equal parts, with a dash of denatured
alcohol added if very dirty. Shake the mixture well before using it
and wipe it off immediately. Polish after cleaning with soft wax.

VERANDAHS AND PORCHES
The introduction of the verandah into Bermuda is associated with
the British military garrison which was established in St. George's
in the later I 8th century.The verandah itself was a common feature
of the architecture of British India where it shaded the fas:ade of a
house from intense sunlight and served as a semiprivate space for
receiving visitors. Verandahs were commonly built in the West Indies
as well. Barracks and military houses of the early I 9th century in
Bermuda frequently had verandahs, The style was popularised at
Dockyard in the I 820s with the Commissioner's House, the Parsonage
and the Old Post Office on Pender Road.By 1834, St George's was
described as " ...an extended line of low houses with gay verandahs
running along the waterside".
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The most common verandahs or porches have simple one
inch upright battens set into a railing between four inch square
supporting posts. If the verandah faces south, large top hung louvred
shutters were sometimes added to provide shade.
The popularity of the verandah grew throughout the I 9th
century, and styles from the West Indies and the East Coast of the
United States were incorporated into the Bermuda tradition. Designs
became fanciful and included fretted bargeboard and turned spindles.
We sometimes call this "gingerbread". [52, 53] There are a number
of examples in Hamilton.
It is important to maintain verandah woodwork. The entire
character of a house will be changed if its wooden decoration is
lost.
W hen you build a new addition to a I 9th century house,
consider adding a verandah on the south and west sides. This can

V--2: \1

help keep your house comfortably cool in the summer.
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A widespread wall design consists of a painted timber rail set on
top of a masonry wall between stone piers. [54]
Garden gates in Bermuda are generally of painted wood
set into stone gateposts. They are generally of plain turned cedar
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spindles jointed through the top rail of the frame.

[55]

Square

posts, set straight or diagonally, are also used in the same way.

[56]

The Chinese style fretwork that became popular on balconies
in Bermuda during the late I 8th century was also used for garden
gates.

[57]

One particularly charming Bermudian adaptation is the

trellised porch which screened the sun. Such little porches often
have a seat for waiting visitors, similar to those at the top of
welcoming arms stairs.
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[58]

Try and save old wooden gates. They can generally be
repaired with epoxy in the same way as doors, window frames and

[\lAhA� I

•

A

a

1

1

shutters.
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WHAT WOOD TO USE:
SUBSTITUTE TIMBERS FOR REPAIR
AND RESTORATION

Bermuda's history is linked to its cedar wood, Juniperus bermudiana, a dense, resinous
"hard softwood" with a fine texture and even colour. Cedar provided the livelihood
for our ship builders in the 18th century. It was used for framing houses and for
making furniture. There have been periods in Bermuda's history when cedar was
plentiful but there have been times of scarcity as weII. We are in a time of great
scarcity now, as anyone will know who has recently tried to afford, or even lay their
hands on a piece of cedar for a building job.
The blight of the late I 940s was thought to be the end of our endemic
cedars. More than 95 percent of trees across the Island died and there was great
change to the overall appearance of Bermuda's landscape when new species were
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introduced to replace them. Unfortunately, not one of the introduced species was
chosen to replace the practical, house building functions of the cedar. But, since the
blight, many cedars have almost miraculously regenerated. For the past 20 or more
years the Bermuda Department of Agriculture has been actively promoting a
programme to propagate and plant new cedar trees on public and private land all
over the Island. Our cedar is slow growing so it will be a good few years before there
are trees of usable size available. Standing dead cedars should not be cut as they
provide a habitat for many small creatures.
solutions for building restoration projects.

In

the meantime, we must still find

So what do we do while we wait 50 or 60 years for new cedars to grow?
One option is to save old wood for repairing joinery and structural members,
recycling rather than destroying. This is the best way to restore a traditional house
though finding reusable wood of the correct size can be difficult. Milling such wood
is also a problem. It can damage equipment if there are nails embedded in it.
A solution might be to provide a mill with a specially designated blade. People with
old houses often look for parts on demolition sites and it is hoped that in the not
too distant future a "parts warehouse" will be opened to help provide replacements
for architectural repairs. In the meantime, some of the sources listed in Chapter 9
may be able to help.
Another option is to substitute a different wood but this presents its own
set of problems. Commercially grown timber today is generally plain sawn and dried
in heated kilns. This means it is likely to warp. The wood is stripped of its resins,
natural preservatives, which are used for other purposes. It frequently comes from
second growth forests and its chemical composition is different from first forest
wood which is now protected by conservation laws in many countries. Forced to
grow quickly, the pores of second growth wood are enlarged and make an easy target
for moulds and rots which penetrate the wood, causing it to powder away to nothing.
Second growth or forced wood therefore needs to be prepared in a way that
will give it additional strength and durability. Some wood on the market, such as
roof lath, is pre-treated under pressure. For durability it is advisable to treat all wood
with preservatives before using it, but remember that wood preservatives can be toxic.
Always refer to the manufacturer's instructions before use. Some vulnerable wooden
parts might be reinforced by soaking in a bath of wood preservative or coated with
epoxy.
Following is a list of some of the soft and hard woods that are currently
being imported into Bermuda, with their possible uses.
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Virginia Cedar (Juniperus virginiana). Cedars from Virginia and the Carolinas
are known to have been imported into Bermuda as early as the I 8th century. Virginia
cedar is not quite as strong as Bermuda cedar. It is less dense, and does not grow to
such a large diameter; although lengths for structural work up to I 8 feet x 8 or I 0
inches can be ordered. It also exhibits a rather violent change in colour between
sapwood and heartwood and the colour is generally uneven, but is an acceptable and
relatively inexpensive substitute for our cedar, and can be closely matched when
finishing.

Western Red Cedar (Thuja plicata). This is a strong, light wood with long
fibres. Though not suitable for structural work, the wood makes durable shutters. It
is also suitable for pool decks, pergolas etc. Treat it with epoxy or wood preservative
before painting and it will last well.

Pine (Pinus spp). Pines are the main structural woods in use in Bermuda today.
They can b e divided into t w o g roups, hard pines and soft pines.
Hard pines: The best pine for structural work is long-leaf yellow pine from first
growth forests. Ideally it should not have been kiln dried. Such wood is still available
from Canada. It is expensive but will last well if correctly primed. Pitch pine is a
short-leaf pine and is generally imported for carpentry and joinery work. It comes
mainly from the Carolinas. It is a rapid-growing, rather wide grained, functional
wood. Pitch pine is available in up to 20 foot lengths in various dimensions including
4 x IO inches, 6 x 6 inches and 6 x 12 inches. For rafters, 3 x 6 and 4 x 6 inch widths
are available, and for joists, 2 x 6 and 2 x IO and even 2 x 12 inches. Some pitch pine
is pressure treated with preservatives which makes it last longer. Mountain pine is a
long-leaf pine, tough but very resinous and knotty.
Soft pines: White pine, which can be obtained with or without knots, is
available for cabinet joinery. These pines are more costly than spruce but will be
stronger and more durable.

Spruce (Picea spp). A light softwood used for stud partitions. It is not suitable
for rafters and joists and is prone to infestation unless well primed.
Teak (Iectona grandis). This very durable, aromatic hard wood is no longer easy
to obtain and is very expensive. It is suitable for beams and rafters and for flooring.
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Mahogany (Swietenia spp. and Khaya spp). Commercial mahogany comes from
the West Indies and Africa, and is sometimes available for fine joinery work. It is
available in long lengths and in random widths. Mahogany is still available from
Jamaica and Guyana.
You will also find a supply of newly marketed exotic hardwoods for floors.
You might choose to question their origins, as they may originate from environmentally
fragile rain forests. Some are available in one inch planks; others are thinly laminated
onto plywood sub-bases. These laminates have not been tested in Bermuda's damp
climate.
Plywood, which is made from laminated sheets of rotary-cut industrial
veneer, is likely to break down if it is affected by dampness. It is not suitable for
traditional structural work but is still used with newer roofing systems, although
fibre-impregnated concrete sheets are effectively replacing it. Marine ply is the safest
plywood to use for exposed work. Pressure treated plywood is cheaper and said to
be as long lasting.
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PAINT AND

"Every house is whiteJrom the ground up to the very point ef the roef.
Nothing is in so great demand as whitewash.
T hey whitewash their houses incessantly, and always include the roefs."
Anthony Trollope (l 860)
T his section of

The Traditional Building Guide deals mainly with

exterior painting. It does not make detailed recommendations for
interior decoration. If you would like more information on appropriate
ways to paint and furnish the rooms of an I 8th or I 9th century
house, consult the reading list in Chapter 9 at the end of this book.
Today, almost all buildings in Bermuda are fully painted on
the outside. Perhaps nowhere e1se in the world are roofs, walls and
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windows painted with such regularity. Within living memory, it was
the custom to clean or paint the whole house and varnish the
furniture every year at Christmas time. The result is a bright and
tidy built environment that competes with the lush colours of the
natural landscape.
But it was not always this way. We know that in the I 8th
century roofs, walls and even woodwork were regularly coated with
limewash, which looks white or dull grey, as protection against the
weather. In the 17th century even our palmetto-thatched roofs may
have been painted. This, too, was done regularly as damp and mildew
quickly penetrated the lime finish. Limewash, unless brand new, had
an irregular and slightly shabby appearance. [I]
Before plaster ceilings were introduced, interior roof timbers
were often coated, and sometimes rafter feet and other exposed
timbers were too. The mixture used was limewash and tallow and
it served to both protect and waterproof the wood. This seems to

I
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have followed a shipbuilding practice. Hulls under construction were
often protected in the same way, as lime neutralizes the resins in
softwood.
Limewash as a coating for walls formed part of the three
part system of building we have referred to in other chapters of this
guide. Limewash consisted of limestone, burned and then slaked or
hydrated by soaking in water. The slaked lime was sieved through
mesh to get rid of any lumps. This was mixed with more water if
necessary to form a thin, workable paint. The paint needed constant
stirring as solid particles sank to the bottom. It was applied with
coarse straw brushes in two coats, and it hardened to bond with the
stone house. Lime barrels were often kept on hand for touching-up
jobs. The results? An island so noticeably dotted with white roofed
houses that one famous visitor complained of eyestrain.
One of the first pigments available in Bermuda was lead
white. This may have been used to give density of colour to limewash.
More importantly, it was mixed with linseed oil to make a tough
and practical paint for interior and exterior woodwork. This paint
lasted four or five years, and had the advantage over modern, oil
based paints in that, over time, the oil deteriorated and the pigment
was reduced again to powder. Though very dangerous to the painter,
because lead is highly toxic, it was a simple matter to brush off old
paint and prepare the surface for a new job without having to wrestle
with a blowtorch and a build-up of paint blisters. There were far
fewer of the flakes and scales that more tenacious, modern oil paints
produce.
Colour painting of walls had certainly been introduced into
Bermuda by the last third of the 18th century. Prints and watercolours
from the early I 9th century show us that, by then, colour was well
established and that those colours used included yellows and browns,
reds and washed-out blues in a range of density. Colours were derived
from a number of imported sources and perhaps from local ones
as well. The earliest ones were probably earth tones. Ochres, which
are clays coloured by iron, produced a range of yellows. Burnt and
raw sienna also produced a range of yellows and browns. Spanish
brown or burnt umber was used to give a darker brown finish and
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Venetian red mixed with limewash gave a range of brick colours and
faded reds. Greens included terre- verte and verdigris. For black,
carbon-derived pigments such as lampblack were also imported.
Pigments came in by ship, in a lump or crudely ground, and were
blended for use with an appropriate medium: limewash for walls,
oil for woodwork. Pigments may also have been mixed into the lime
putty finish coat of interior plaster in wealthier households in the
I 9th century.
The smoke from fires, particularly kitchen fires and coal
burning fires, caused rapid blackening of interior walls and ceilings
and this was often rectified with an annual coat of whitewash.
Bermuda's painting habits are a potentially important tool for
analysing the past. W ith care, a specialist can carefully scrape back
layers of paint and establish the approximate age of a building. We
hope to know more about colour painting in the future when sud1
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paint analysis has been carried out in Bermuda. Some results may
not be what we expected. In a small and isolated place with its own
building traditions, it is very probable that makeshift local recipes
were also used. For example, there is some reason to think that
Bermuda clay might have been burned to concentrate it and then
added to limewash to create a yellow-brown or a light brick colour.
And indigo, which was extracted from a West Indian cash crop that
grew in Bermuda, might also have been mixed with white in the
I 8th century to produce a bluish grey colour.

TRADITIONAL COLOUR SCHEMES
The traditional Bermuda colour for walls was white. From the later
18th century, a range of yellows, browns, reds and pale blue-greys
were also used. Pigments mixed into limewash would have resulted
in a soft matte finish. Lime-based paints change colour. They wash
out in the rain and also darken and become streaky from micro
organisms that feed on lime, such as mildew. They don't give a
uniform finish.
The traditional Bermuda colours for external woodwork
were very dark green for blinds, doors and window frames, and flat
white for the windows themselves. A medium blue was also sometimes
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used on woodwork in the I 9th century. Our dark green is thought
to have been made up of two parts verdigris to one part lampblack
mixed in oil. As verdigris fades, this paint became powdery and took
on a faded yellowish hue. External woodwork was always painted.
If properly maintained, finished carpentry was seldom left as natural
wood, and even exposed structural timbers, such as rafter feet, were
sometimes just given a splash of limewash.

PAINTING TODAY
Many of the traditional pigments discussed above derive from lead,
and lead-based paints are no longer used because they are a serious
health hazard. So today we must substitute different products and
these present some problems to our traditional building system.

WALLS
The most widespread change in house painting is the use of modern
latex paints to colour external walls. Latex paints are a mixed blessing.
They are very convenient and easy to apply but the overall appearance
they give is not the same as a traditional tinted limewash finish. It
is more uniform, shinier and, in general, harsher to the eye. As they
age, latex finishes do not acquire the same attractive, faded hues as
lime-based paints. However, they do last a lot longer and mildew
at a far slower rate.
Although they are water-based, latex paints form an
impervious barrier that prevents stone walls from breathing. In a
sense, they work against our traditional wall-coating system. Unless
a house is watertight and well primed, problems can occur if damp
is trapped behind latex paint. To help prevent this, thorough
preparation is important. All the surfaces must be clean and free of
debris, all holes filled. Walls to be painted must be completely dry.
If fresh plaster has been applied, it should be left to cure for 28
days or more before it is painted. Wall surfaces can be washed down
with a cleaning agent and water to remove salt. Wall surfaces are
then scraped to remove loose paint. W hen walls are thoroughly
prepared, an alkaline-resistant primer/sealer can be applied. There
are various sealers on the market, both clear and opaque. The opaque
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kind provides a better base for lighter colours. Two coats of water
based latex paint, preferably with a flat, non-glossy finish follow
this. There are some finely textured paints on the market that help
fill fine cracks and give a suitable matte finish. Paints with a high
degree of texture, however, are not suitable for Bermuda.
Once a latex paint has been used, bonding is a problem if
you decide to change back to a limewash product. All the latex must
be removed before the traditional system can be used again.
However, there is a way to simulate the appearance of old limewash.
Mix one part cement, one part lime and two parts (by volume)
water with an acrylic bonding agent and any alkali-resistant pigment
(ochre, sienna etc.) for the required finish colour. The acrylic agent
will help to adhere the wash to the underlying latex surface. An
acrylic primer might be used instead, to help prepare walls so that
the cement wash will bond well. Similar proprietary products are

I

available in some countries, such as the Azores, where limewash is
still the tradition.

ROOFS
Old roofs become more beautiful with age. Repeated applications
of lime or cementwash soften the, lines of their "weathers", the
slates solidify and they become like a single sculptural unit. They
are a very important part of the character of an old building.
W hen it is time to paint, roofs are first either wire brushed
or power washed to remove surface debris. Many old roofs are too
frail to withstand the pressure of power washing, which needs to be
done with great care. Roofs may then need to be patched and to be
bleached to treat ingrained mildew.Two coats of white cement wash
with an acrylic hardener are then applied with long-handled staff
brushes. New sections of roof are sealed with several coats of cement
wash, well brushed in. Then, white cementwash with a bonding agent
is applied directly onto the roo£

[2] It is finished with a top coat

of white cementwash. Water-based acrylic latex roof paint, which
was used unsuccessfully in the I 960s and 70s, is not recommended.
On a hot summer day, roofs are hosed down and thoroughly wetted
before painting, as the finish bonds better if it dries out slowly.
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A "glistening" appearance is the optimum when painting - that is,
wet but not streaming wet. In winter, wetting down can be done
sparingly.

WOODWORK
Most internal and external woodwork, doors, windows, skirting
boards and other mouldings, were fully painted in Bermuda, with
one important exception. If a rare cabinet wood was used, as is the
case with the doors at Verdmont, this might be left on display. A
painted finish is more sympathetic to 18th and I 9th century tastes.
It is easier to maintain and it prolongs the life of wood, which is
why paints were used in the first place.
When repainting, it is essential to carefully sand down old
paintwork to give a key for the new coat. But it is better to avoid
stripping all paint unless the mouldings are very badly dogged, as
the layers may be analysed for historical information at a later date.
As with a roof, the softness of profile in painted wood mouldings
is part of the charm of an old house.
Paints used internally or externally can have a mildicide
incorporated in them. This is useful for white paint and for areas
behind shutters where mildew might discolour the face against the
wall. All existing woodwork can be washed down, wiped with white
spirit and sanded. Splits and knots can be treated with a stain105

blocking primer, filled, and the wood given one under-coat and two
applications of top-coat enamel. For new woodwork, there are a
variety of epoxy sealers that will substantially prolong the life of
the wood. A coat of oil-based enamel sealer might also be applied,
then one thinned under-coat for absorption and two coats of acrylic
enamel. A latex primer can also be used on both interior and exterior
woodwork.
A useful technique for painting shutters is to clean them
down completely and then fabricate a wooden vat from plywood,
with a 2 x 4 inch frame. The blind can then be dipped to prime it.
It will absorb the finish best if the paint is thinned by about one
third with mineral spirits. Leftover paint from this procedure can
be stored in tightly sealed tins. A vat of liquid epoxy used in the
same way will prolong the life of new blinds before painting them
but this is an expensive procedure.

I

EXTERIOR METALWORK
Metalwork can be cleaned down with a soft wire brush and given
one coat of an oil-based primer containing zinc chromate or red
oxide. Cold galvanizing paint, which is impregnated with finely
powdered zinc, works well. A water-based enamel, an oil-based
enamel or an acrylic latex can then be applied in two or more coats.
Gibbs Hill Lighthouse, for example, is painted with red oxide primer
and a water-based enamel. Where metal is very exposed to the
elements, a corrosion-inhibiting primer and a two-pack epoxy system
will lwlp resist the weather.
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CHAPTER 7

NECESSARY

C AN JES

ELECTRICITY, PLUMBING, AIR CONDITIONING
AND OTHER MODERN SERVICES
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"I have seen beams and refters taken out of houses above an hundred years oldfree
from all decay and retaining the strength andfirmness

of a new tree".

Susette Lioyd (l 834)
When Bermuda's first houses were built, the social structure
of the Island was very different from the way it is today. In the 17th
and 18th centuries there were slaves and indentured servants to carry
out many difficult chores and a few people lived well from this
labour. Detailed historical research has still to be done to describe
the domestic relationship of slaves and their masters in Bermuda's
houses. But by looking at old buildings we can begin to piece together
an idea of how life was lived. Large houses, for example, were divided
into served and ser vice spaces, although service spaces were never
large since in Bermuda's mild climate many jobs could be done out
of doors.

Lifestyles today differ radically from those of the I 8th
century. We don't expect the privy to be in the garden or the bed to
be in the parlour. And we don't necessarily expect to have domestic
help, for modern technology has dispensed with the need. As a
consequence, older houses often need to be altered for more practical
and classless modern living, and their service spaces, in particular,
often need to be adapted to modern functions.

ADDITIONS
In Chapter I of this guide we talked about the original siting and
orientation of Bermuda's traditional houses. If you need to add on
to your house, think first about its original context. Look at the fall
of the ground and the relationship of the house to the physical
features in the neighbourhood, such as roads, marshes, ponds and
rock outcrops. Look also at the mature planting close to your house
and try to save it. Modern machines such as bulldozers and back
hoes quickly and easily excavate the land for new additions, but they
can excavate unfeelingly, hacking huge holes in the ground, wasting
the stone and destroying existing trees and vegetation. Sometimes,
for example, excavation is done on a steep hill that it would once
not have been possible to build on. The machinery can push waste
down to make an unnatural terrace, with top-soil buried below stone
spoil, held in place with large expanses of unplastered concrete
block. This further compromises the natural contours of the land.
In short, badly used heavy equipment can seriously damage the
environment.
Because of the upheaval involved in new building, people
very often opt for additions that are large, so they won't have to
repeat the process. But oversized additions can dwarf an old cottage.
W hen you extend a house, try to understand the proportions and
shape of the existing building, so the eave lines and ridge are not
broken or overwhelmed. Size and scale are important. Additions
that dwarf the original building can look out of place. Some
architects suggest that additions never be more than half the size of
the orginal house. New wings to an existing building will look much
better if they are in scale with the original. Unless you are attempting
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a full restoration, windows need not be exact copies, but if they
relate in size and style the finished addition will look of a piece
with the original house.

PLANTING AFTER ADDITIONS
Trees, shrubs and vines protect and frame a building in the landscape.
Careful planting around a house after additions have been made
adds substantially to its value, and is especially important where
houses are closely sited.
Large terraces can exaggerate the effect of overcrowding,
but small ones, using Bermuda stone and a variety of plantings, give
more feeling of privacy and personal space. Bermuda's climate and
soil produce lush growth and strong colours in a short time. Many
shrubs and trees can be planted close to houses if there is regular
garden maintenance. Endemic and naturalised plants will also
encourage birds. Water tanks are no longer as vulnerable to tree
roots, if they have been built with concrete-filled block walls. Palm
trees have a fibrous root ball that is limited in size and they can be
planted very near buildings.
Individual care with landscaping helps improve the appearance
of the whole Island.

COOKING AND KITCHEN FIREPLACES
The traditional fuel for fires in Bermuda was wood. There were wide
hearths to accommodate suspended pots and skillets for cooking.
W hen the Royal Naval Dockyard became a coaling point for the
British Navy in about 1850, and coal became locally available for
the first time, small cast iron fireplaces with coal grates began to
appear occasionally in Bermuda's sitting rooms. Cast iron cooking
stoves did not suit the hot climate, however. Instead, paraffin stoves
for cooking were introduced and remained in use until the late
1950s. With the widespread use of electricity after the First World
War and of propane gas after the Second, new possibilities for
cooking changed the design of Bermuda's kitchens.
If you are lucky enough to have an old kitchen today, you
will probably want to retain and use the fireplace for warmth in
109
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winter ( see the section on chimneys in Chapter 4, and the separate
feature, How to Build and Operate a Brick Oven, for more information).
If a fireplace and oven don't fit in with your ideas of modern kitchen
decor, don't tear them out. Try and keep them for the future by
covering them with a false wall, or by putting a cupboard in front
of them. Modern cooking tops have been successfully installed in
old fireplaces, giving them a new lease on life.

AIR CONDITIONING
In many traditionally designed houses that are one room deep, it is
not really necessary to have air conditioning. Cross ventilation, taking
advantage of southerly breezes, was one of the designs of Bermuda's
original builders. But for many people today, air conditioning makes
life much more pleasant in the summer months and some people
insist on it.
If you decide to use an air conditioner, try to site it discreetly.
Sometimes units are bolted into highly visible sash windows at the
front of a house. They dribble rusty water and they look unsightly.
You can keep them from marring the appearance of your house by
putting them in inconspicuous places and by taking them out in the
cool months. There are now alternative room air conditioners portable, standing units that can be wheeled from room to room.
These are vented with a six inch hose that can be made to run out
of the window almost invisibly.
Split system air conditioning systems are more complex to
install but many people find them more efficient and far quieter
than room units. Their flow and return pipes need to be buried
inside the walls of the house like other service pipes, so think carefully
about where they will do the least damage. The remote condenser
unit can be hidden out of doors in the planting to minimize its
visual impact. Try and put it where it does not hide any important
feature of your house. On the inside, the venting units are least
conspicuous if tl1ey are set close to the floor, and not in the middle
of a wall like a picture, though they work optimally if they are set
high up, because cool air falls.

I IO

ELECTRICAL WIRING
Modern services need electrical wiring which must be installed
according to Planning Application codes for safe installation. Lime
is corrosive to metal, so conduit is important to keep wires from
contact with limestone walls. Somehow, ways have to be found to
incorporate this into an old house. Wiring can be carefully channelled
into walls and hidden under floors and in the roof. But many
traditional ground floors don't have a plaster ceiling. With beams
and rafters exposed, there are often problems for wiring and other
services. The best that can be done is to carefully design the placement
of the wiring so that it is concealed.
Some people with old houses have made the decision to
install plasterboard between the joists. This improves sound insulation
and prevents dust falling through the floor. It is a system that can
also be manipulated to hide service wiring. Three-eighths inch
plasterboard can be tacked onto one to one and a half inch battens
and then plastered with gypsum plaster. This gives enough depth
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�o disguise conduit or water pipes. Sometimes only one space between
� rafters is chosen to hide conduit and pipes. It can be blanked off
�
using half inch wood boards to disguise the conduit, laid to match
the direction of the floorboards. [I]
If a traditional house is divided into apartments, an exposed
beam and joist ceiling may need to be given a plaster ceiling. Use
plasterboard with gypsum plaster, or two layers of half inch thick
drywall, which are easy to remove if the house is ever reconverted.
Sound impact can be further reduced by laying a false floor over the
existing floor, or by laying foam or felt padding for carpet. Insulating
fibreglass can also be inserted between the floorboards and the
plasterboard ceiling. It is always sensible to discuss fi r e precautions
with a fue prevention officer and the building inspector.
Many floors have a heavy cedar summer beam or "sleeper"
spanning the length of the room. To run services over this can be
unsightly, and to run them through it needs careful consideration
to avoid weakening the beam. If you drill holes in the beam, place
them in carefully selected positions where you are sure structural
damage will not occur. However, look for a better strategy to avoid
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having to compromise the main beam. Sometimes you can hide
wiring in conduit simply by painting it the same colour as the
.,...

surrounding walls, or by tacking a hollow moulding over it and
..
. . . .
.
. :
. . ./
':. �---,
.

painting that.

DRAINAGE AND SANITATION
Early methods of sanitation included commodes and chamber pots.
A rich family might have had an interior stool closet which still exist
in some larger houses. An exterior earth closet or privy was a common
early form of sanitation. Early privies were sometimes built against
the wall of the house. But because of the smell and the awareness

2

of bacterial disease, privy buildings were moved to a place normally
about 30 feet from the house. Privies were usually fairly utilitarian
shed-like structures, though some took on the appearance of a
garden folly, built in the form of a buttery like Captain Cox's
convenience, or even a small barrel-vault.
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They seated one or two people side by side and, sometimes, as many
as four in a row, leading us to believe that using the privy was more
of a social occasion than it is today. Sometimes a privy was built on
the shoreline and it emptied directly into the sea.

[2]

More commonly

there was a pit under the privy, from four to five feet deep, sometimes
with a gutter formed in the bottom. It had a slope to the back and
the bottom was lined with plaster to facilitate cleaning.

[3, 4]

There

may have been an ash pit nearby, and ash or soil was sprinkled into
the hole. Every so often the pit was dug out and the contents mixed
with more ash and lime and spread onto the land as fertilizer. Privies
and ash pits were eventually made illegal with early building regulations.
Waterborne sewage meant the introduction of unlined
stone cesspits for each individual house. Commissioner's House at
Dockyard, completed in about 1828, was perhaps the first house in
Bermuda with indoor sanitation. A gravity tank was used to provide
running water. The house was ahead of its time. Other houses were
slower to take advantage since as long as there were servants to clear
commodes and chamber pots there was no urgency to provide modern
forms of waterborne drainage. Salt water tanks and flushing toilets
began to appear in the I880s.
The installation of new plumbing services into a traditional
house needs careful consideration. New services have to be built
into the walls without weakening them so deep horizontal cuts must
be avoided for safety's sake. If there is a small room in the house
that can be adapted as a new bathroom, so much the better. But if
not, what can you do? It leaves a very ugly shape if you have to rob
space from the corner of an existing main room to make a bathroom.
A small addition may be the best way to prevent inappropriate change
to the existing rooms. An extension, perhaps with a simple pitched
roof, might be tucked into a corner and not be so large as to
overwhelm the house. It can be blended into the existing structure
using the plaster techniques described in Chapter 4. A moulding of
mortar when slating the roof will hide the junction.
Sash windows will look more appropriate than small metal
frames, so glaze them with opaque, frosted glass for privacy, or install
interior blinds.
II3

FIRE PREVENTION
Occasionally a conversion will require traditional doors to be replaced
by fire doors. By painting doors with a fire retardant paint about I 8
minutes protection can be achieved. The use of rock-lath inserted
in the back of the door panels can improve the rating in many cases
to half an hour. A sandwich construction with rock-lath inserted
between planks can be successfully applied to make a simple ledged
door. It is necessary to consult the Fire Department on what is
acceptable for a fire door giving up to an hour of protection. The
Department is very helpful in giving advice but it must be clearly
explained that the building may be listed and the appearance of the
door must not be damaged. Note that intumescent strips and smoke
stops may be required as well as one inch rebates in the door frame.
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CHAPTERS

A LOOKAT BERMUDA'.S ARCHITECTURAL

STYLES

In this chapter of The Traditional Building Guide you will find a
brief description of the historical development of Ber muda's
architectural styles. Each section is illustrated with a selection of
photographs of typical houses, both large and small. This is not a
comprehensive list. It is intended to help you with visual identification
of the style-period of your property.

FIRST PERIOD HOUSES
Bermuda's earliest houses were built with wooden frames, plastered
walls and palmetto thatched or cedar shingled roofs. Although a few
stone houses were built in the I 7th century, the practice did not
become established until the end of the century. For our knowledge
of wooden houses we must rely on documentary accounts and the
evidence of archaeological digs.
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OLD RECTORY, ST. GEORGE'S

PALMETTO HOUSE, DEVONSHIRE

LEESON LANE, DEVONSHIRE
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Changes in Bermuda's political and economic structure by
the end of the 17th century meant that people began to experience
freedom from economic constraints. Stone houses were now built
in numbers across the Island. Some of them, such as The Lodge on
Windy Hill in Warwick and The Chimneys in Paget, display evidence
of earlier timber framing on their exterior walls. This has now been
built about in stone. Others, like Palmetto House in Devonshire,
still have timber framed interior walls. These important houses help
us understand the links between framed and stone houses in Bermuda.
A number of datable stone houses from the beginning of
the I 8th century are to be found in St. George's. Early stone houses
were of one or two storeys over a basement cut into bedrock, with
two or three rooms to each floor. In plan they were rectangular, with
a projecting entry porch, or U, T or X shaped, often sprouting later
additions. These were practical shapes, as the wings of a house, like
their end chimneys, functioned as buttresses against high winds, and
the single width rooms allowed for cross ventilation. The introduction
of slaves in the early I 7th century meant the construction of separate
slave quarters at some larger houses. Houses like Inwood in Paget
had out-buildings for service activities. Slaves were also housed in
cellars and in kitchens.

THE LODGE, WARWICK

II7

FANNY FOX'S COTTAGE,
ST. GEORGE'S

Tiii1

.�

OLD F ARM,
PAGET

I
STAMP HOUSE,
WARWICK
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THE MID 18TH CENTURY

By the middle of the I 8th century, building in stone was
commonplace and a vernacular tradition had become well established.
Houses were commonly asymmetrical, with windows and doors put
where they were needed. Their features included broad, flaring steps
to a first floor entry, window heads (eyebrows) to deflect rain, and
tray ceilings indoors that followed the line of construction of the
roof frame. Gabled and hipped roofs with heavy chimneys were

often combined in the same house. The heads of window frames
with "ears" abutted the wallplate and were set flush with the outside
wall, creating a low profile. Eaves were shallow, rooms were compact,
about I 4 x I 8 feet, and design overall was simple and practical.
Large houses, small cottages and farmsteads existed side by side
built on the same principles. We know that some houses from this
period were owned by free blacks as well as by white landowners.

AMBLESIDE, ST. DAVID'S

MARINE HALL,
SOUTHAMPTON
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MITCHELL HOUSE, ST. GEORGE'S

ST. JOHN'S HILL HOUSE
PEMBROKE

TUCKER HOUSE
ST. GEORGE'S
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ROSEMOUNT, PAGET

BERMUDA GEORGIAN
In the later part of the I 8th century and the early I 9th century,
Bermuda was a prosperous place with many international connections
from the shipping trade. Its large houses reflected this. Imported
materials, including exotic woods from the West Indies, enabled
builders to embellish formal houses, now often sited prominently
to announce the owner's status in society. Houses appeared more
symmetrical from the front, although they were still commonly one
room deep, with projecting wings at the rear. Classical details were
often applied to exteriors. Some small houses were built to emulate
the more formal style of larger ones, while others continued in the
traditional cottage style.

CLERMONT, PAGET
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FRUITLANDS, WARWICK
(L. OLDER BUILDING
R. GEORGIAN ADDITION)

CEDAR HILL, SANDYS

BLOOMFIELD, PAGET
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RETREAT COTTAGE,
HAMILTON PARISH

MILFORD,
PAGET

In the early I 9th century, a variation in the shape and
proportion of houses occurred, which was enabled by imported
materials and encouraged by changes in fashion outside Bermuda.
Many houses were now built on a double pile plan with a lower roof
pitch. Indoors, rooms were built with high flat ceilings. As a
consequence, the gap between window head and eaves was raised,
giving a brow to the house and changing the relationship of the
windows and walls to the line of the roof British garrisons in
St. George's and at Dockyard introduced verandahs and the
development of the smooth slate roof Imported roofing materials,
such as Welsh slate, were now used occasionally.
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COMMISSIONER'S HOUSE,
DOCKYARD

TIVOLI, WARWICK

THE PARSONAGE,
SANDYS
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POST-EMANCIPATION HOUSES
(AFTER 1834)
The period after emancipation was one of rapid social change and
great variety in architecture in Bermuda. This was a particularly
important period for small house building. After emancipation, large
numbers of free blacks were finally able to establish themselves, buy
land and put up houses. These were often concentrated in areas like
North Village in Pembroke and Wellington in St. George's. After
1900, new immigrant workers from St. Kitts and Nevis built wooden
houses, remembered from home. Elaborate gingerbread decoration
was often used on town houses in Hamilton and small cottages i n
the country.

GALLOWAY HOUSE, SANDYS

WATER EDGE, DEVONSHIRE
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VALLEY LANE, SANDYS

BRIDGE LODGE, SANDYS

GLEBE ROAD, DEVONSHIRE
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LATE 19TH AND EARLY 20TH CENTURY
HOUSE3
Elite houses in the Hi h Victorian and Edwardian styles were also
built, incorporating elements of prevailing tastes from abroad in the
Bermudian idiom. Changes in style were made possible by the
continuing importation of new building materials.

WESTMEATH, PEMBROKE

HIGHWOOD, PAGET
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SONCY, PEMBROKE

NETHERLANDS, PAGET

THE HAVEN, PEMBROKE
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OVERLOOK, P AGET

SOUTHSEA, PAGET

ARCADIA, ST.GEORGE'S
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REVIVAL STYLES
From the end of the I 9th century, there was a renewed interest in
Bermuda's cottage tradition. After the First World War, and especially
in the 1930s, when winter visitors began to come to Bermuda in
earnest, many traditional houses, such as Greendale in Paget, were
restored and enlarged, and many new houses were built in imitation
of the historic Bermudian tradition. Vernacular Revival architects,
Nat Hutchings and W il Onions, trained abroad and returned home
to produce buildings that were comfortable and contemporary, but
at the same time celebrated the charm and simplicity of the way
they visualised an earlier Bermuda.

CORAL CHIMMEY'S, PAGET

JUNIPER HILL, PEMBROKE
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SOCATEAN LEDGES, SANDYS

LEMON GROVE COTTAGE,
PEMBROKE

FERRY REACH. ST. GEORGE'S
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More recently, there has been a mannered and more
selfconscious revival of our architectural tradition, by architects from
abroad, by local architects, and by specialist builders interested in
perpetuating the Bermuda style. Architects often deliberately
manipulate decorative features to draw attention to their sources,
while builders continue to work in an evolving tradition, creating
vital links between past and future.

VERTIGO, TUCKER'S TOWN
ST. GEORGE'S

LONGFORD HILL, WARWICK
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CHAPTER 9

LEARN SOME MORE

ORGANISATIONS,
BOOKS & OTHER USEFUL
ONNECTIONS

Organisations that can help you in Bermuda:
ARCHITECTS AsSOCIATION OF BERMUDA
THE BERMUDA NATIONAL TRUST
THE BERMUDA GOVERNMENT:
DEPARTMENT OF PLANNING
INSTITUTE OF BERMUDA ARCHITECTS

Overseas organisations will also be able to help. Many offer training courses in conservation.
Some will assist with technical information. Most have web sites which are useful ways of making
further connections.
Two important organisations set national standards for preservation in the United States.
They are the Secretary of the Interior: Standardsfor Preservation and Rehabilitation and the American
Institute of Conservation: Code ef Ethics and Guidelinesfor Practice. Both can be found online.
Remember that overseas organisations may not be familiar with the specifics of Bermuda's
traditional building and they are better used as a general guide than as the final word on the
subject.
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AMERICAN INSTITUTE OF ARCHITECTS, COMMITTEE ON HISTORIC
RESOURCES
Recognising that the preservation of historic buildings has now entered into the
mainstream of architectural thinking, an arm of the AIA offers resources to the
architect working in this field. Resources of membership include networking and
product information. For information, visit their web site.
www.e-architect.com
AMERICAN INSTITUTE FOR CONSERVATION
The AIC is the principal membership organisation for conservation professionals
and offers a forum for the exchange of ideas in conservation. A sub-group of the
organisation focuses on architectural conservation and sets national standards.
Members enjoy a wealth of resources online.

1717 K

treeL, NW Washington DC,

20006

www.aic.stanford.edu

AMERICAN ASSOCIATION FOR STATE AND LOCAL HISTORY (AASLH)
Founded in

1940, this non-profit

educational organisation is devoted to advancing

education and learning at a local level. It produces a technical leaflet series, a magazine,
History News, and other books on historic preservation in the US and Canada,
including bibliographies and research guides, many of which are applicable in Bermuda.
It is a good first step.
1400 Eighth Avenue, S. Nashville, TE

I

37203

www.aa.slh.org

DECORATIVE ARTS TRUST
For collectors and professionals interested in American furniture, furnishings and
the history of interior decoration, this not for profit membership organisation holds
informative seminars and tours around the US and in parts of Europe that influenced
US design.
106 Bainbridge Street, Philadelphia, PA I 9 I 4 7
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www.decoracivcartstrusL.oro

DEPARTMENT OF THE INTERIOR/NATIONAL PARKS SERVICE
There is a wealth of information to be found in the helpful publications of the Parks
Service and their heritage preservation services. Their invaluable Technical Notes and

Preservation Briefs, such as the one on the repair of wooden windows, are available
online, along with numerous connections. There is an information desk to help.
Phone (202) 343 9583
1849 C Street NW, Washington DC, 20240

www2.cr.nps.gov

ENGLISH HERITAGE
This is a British government body with its own full-time consultants. They give
financial assistance to preserve grade I and

2 listed buildings. They also advise

planning authorities on demolition of all listed buildings and on alterations to grade
I and 2 buildings. Their publications include documentation of regional British
limes, sands and aggregates, as well as a set of useful information sheets on historic
materials and techniques.
429 Oxford ere.et, London, WIR 2HD

www. english-heritage.org.u k

THE GEORGIAN G ROUP
A group interested in buildings from the late I 7th century until about 1840.
It produces an annual newsletter. The group holds seminars on Georgian buildings
and lecture series throughout the year and also arranges visits to Georgian buildings.
It advises on planning applications and has published a useful set of technical
pamphlets.
6 Fitzroy Square, London WIP 6DX

www.hcritage.eo.uk/gcorgian

HABS (HISTORIC AMERICAN BUILDING SURVEY)
This division of the Department of the Interior was set up to record as completely
as possible building art, including types of construction, through all periods of
America's history. Its sister programme HAER (the Historic American Engineering
Record) was begun in 1969 to record engineering technology. Their online photo
archive is invaluable.
800 N. Capitol Street NW , Washington DC, 20002
www.cr.nps.gov/habshaer
135

ICOMOS (INTERNATIONAL COUNCIL ON MONUMENTS AND SITES)
The US Committee of ICOMOS publishes a useful newsletter that contains an
international calendar of conservation related events. The ICOMOS UK Group
published useful leaflets. They also publish guidelines for understanding the issues
on conservation.
401 F Street NW, 1/ashington DC, 20036

www.icomos.org/usi om s/

NATIONAL TRUST FOR HISTORIC PRESERVATION
Like Bermuda's National Trust, this organisation is dedicated to "preserving for use"
historic sites and buildings, and to facilitating public participation in such projects.
Membership is open to individuals and businesses. They publish useful books and
run a preservation bookstore from their Washington HQ. The Preservation Forum
is a particularly useful online service that comes with membership.
I 785 Massachusetts Avenue NW, Washington

DC. 20036

www.nationaltrust.org

SPAB (SOCIETY FOR THE PROTECTION OF ANCIENT BUILDINGS)
The oldest conservation organisation, established by W illiam Morris. It produces
regular bulletins on buildings at risk and runs an assortment of training courses,
including those designed for home owners. It also runs regular visits to look at
conservation work in progress. Scholarships are offered to qualified architectural
students to train for one year with craftsmen.
37 Spiral Square, London EI 60Y

www.spab.org.uk

SPNEA
The Society for the Protection of New England A ntiquities was established to protect
the culture and architecture of the Northeastern US. This dynamic organisation
collects and preserves buildings in jeopardy. Its telephone link, the Old House
Resource Line, puts you in direct contact with a person who can answer questions.
Phone (781)_§91-1985 ext. 229
I 4I Cambridge Street, Boston, MA 021 I 4
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www.spnea. rg

THE VERNACUL AR ARCHI TECTURE GROUP
This is an informal group of academics and architects interested in the study
of buildings that do not have a designer's hand at work in their creation.
They have annual meetings and publish papers and a bibliography.
They have close links with many European countries and North America.
"Ashley", Willows Green, Chelmsford, Essex CM3 I QD

www.wo1:thi.ngt n.frees rve.co.uk

THE VI CTORI AN SOCIETY
An organisation concerned with the study, preservation and protection of Victorian
buildings, gardens and landscape in Britain and in the US. It publishes papers
and is consulted on listed building applications when relevant. Its summer schools
are a particularly enriching way to learn.
I Priory Gardens Bedford Park, London W 4 I TT
www.victorian-society.org.uk

WEST DEAN COLLEGE
Offers practical training for conservators and restorers to a high technical level,
including building conservation master classes designed in conjunction with
English Heritage. There are also short courses specialising in repair and maintenance
of stone buildings and in lime technology.
West Dean College, Chichester, West Sussex PO I 8 OQZ
www.westdean.org.uk.

I
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GLOSSARY

GLOSSARY OF

ERMS

ADZE

Axe like hand tool with an arched blade at right angles
to its handle, used for chipping off the surface of
wood in the round

AGGREGATE

Fragments of stone, coarse sand and other inert
material, which form part of mortar,
render and concrete

ARCHITRAVE

Moulded section around a window or door to

conceal a joint

BALUSTER

Closely spaced, vertical support for a railing

BALUSTRADE

I

A railing and its supporting balusters
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BARREL VAULT
Vault of brick or stone with a semicircular cross
section, carried over a rectangular area
such as a water tank

BATTEN
A horizontal wooden strip on which
roof slates are set. Also known as roof lath

BAY
A spatial division on the fa;:ade of a structure marked by
vertical details such as windows

BAY WINDOW
Window projecting outward from the main wall of a building at ground level

BEAM
A horizontal piece of timber, steel or
concrete spanning a gap and carrying a load

BIRD'S MOUTH
Notched joint that supports
rafters on a tie beam
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BOND
Systematic method of laying
bricks or stone to achieve interlocking

BUTTERY
A square stone out-building of one or two storeys
with a pyramidal roof formed of stone courses
laid without a frame

CAP
The top of a window or door frame (see: sill)

CASEMENT
A window opening on side hinges (see: sash window)

CEMENT
Calcined composition of lime and clay with hardening
properties used to bond masonry.
Portland cement was patented in I 824
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CHAMFER
A diagonal or bevelled corner cut used in
Bermuda to decorate large bearing beams,
ending with a chamfer stop

COLLAR TIE
Horizontal roof timber bracing rafter pairs,
normally in the upper half of the rafter length
in early buildings

CONCRETE
A modern, artificial, stone-like building material made of cement, various
screenings or sifted aggregates mixed with water

COPING
A sloping stone course placed on top of a wall to stop rainwater penetration
and as a decorative element. Also called capping stone

CORBEL

I

A projection from a wall of stone, brick or concrete to provide support

CORNICE
A continuous decorative moulding near the top of a wall,
in Bermuda often used externally to cover rafter feet
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COUNTER-WEIGHTS
Weights hung from cords on either side of sash windows to
ease the raising and lowering of the window

COURSE

[

A horizontal layer of stones or bricks

CRIPPLE BOARDS
Rafters without feet that attach to a roof frame but
not to the wallplate

CROW-STEP
Stepped ornamentation projecting above a gable end

CRUCIFORM HOUSE
House with its plan in the form of a cross

DADO
Lower portion of an interior wall, distinct from the rest.
In Bermuda this is usually defined by a simple moulding

DENTIL MOULDING
Cornice moulding of small projecting blocks
which resemble teeth
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DOUBLE PILE PLAN
A house plan two rooms deep (see: single pile)

DOVETAIL
A joint formed by one or more wedge shaped
open tenons locking two pieces of wood together

DOWEL
A wooden nail. Sometimes called a trunnel
(from tree nail) in Bermuda

EAVE
The overhanging lower edge of a roof

EFFLORESCENCE
Crystalline salt deposit formed by the evaporation of water

EYEBROW
In Bermuda, a semicircular moulding over a
window to deflect rain (see: window head)

FAC::ADE
The formal front or any articulated side of a building
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FANLIGHT
A semicircular or elliptical window over a door
or another window

FINIAL

ODDD

An ornament at the apex of a gable or on a pinnacle.
In Bermuda, generally a plain stone ball

FLEMISH GABLE
Scrolled ornamentation projecting above a gable end

FLOAT
A flat wooden tool for leveling mortar

FLUSH FRAME
A window or door frame almost in line with the face of an exterior wall,
common in early houses

FRASS
The excrement of wood boring larvae such as termites
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GABLE
The triangular portion of an end wall defined
by the roof pitch and the wallplate

GABLED ROOF
A roof with two sides sloping from the ridge, forming
a gable at one or both ends (see: hipped roof)

GINGERBREAD
Decorative woodwork from the I 9th
century, usually fretwork on a verandah

GLAZING BAR
A bar or tee-shaped section set in a window frame
to support glass panes. Also called a muntin

HALF-TIMBERING
Construction with walls of framed timber, with
in-fill of mud and twigs or masonry in the frame

HALL-AND-CHAMBER
House plan consisting of two rooms, one larger
than the other and set end on end
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HIPPED ROOF
A roof with four sloping sides ( see: gabled roof)
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JAMB
The upright post of a window or door frame

JOISTS
Timber beams lying parallel to each other
supporting a floor or ceiling
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KEYSTONE
The central stone at the top of an arch which locks it together

KNEE BRACE
A diagonal wooden member supporting a right-angled
joint. In Bermuda, often a naturally angled segment
of trunk and branch

LATERAL STEPS
External stairs running up the outside of
building against a wall. Double lateral steps run
from both sides to the door

LATH-AND-PLASTER
Sub-structure to support interior render, consisting of light strips of
wood nailed dose together. Plaster is squeezed between the laths and
"keyed" into place
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LEAN-TO
A shed roof with its higher end abutting the wall
of a larger building

LIME, QUICKLIME
White caustic material, obtained in Bermuda by burning
limestone at a high temperature

LIME MORTAR
Traditional mortar made from slaked (hydrated) lime and sand,
made without cement before the mid I 9th century

LIMEWASH
Slaked lime, sieved and mixed with water and used to paint walls and
roofs as a waterproofing measure

a

LINTEL
An unframed beam of wood or concrete at the
top of an opening

I

LOUVERED SHUTTER
°

A series of timber slats in a frame set at 35 - 65
to form a sun screen

ISO

°

MITRE
Simple joint of two timbers cut so that each forms
half the angle of the whole

MOR TISE AND TENON
Joint comprising a rectangular hole cut in one piece of
wood that receives the correspondingly shaped
rectangular end of a second piece of wood

MOULDING
A continuous length of wood, stone or plaster, curved
in section, which leads the eye from one plain
surface to another

MUNTIN
A vertical post between two panes, also known
as a glazing bar

NEWEL POST
Post supporting one end of a handrail at the top
or bottom of a flight of stairs

PALMETTO
An indigenous palm tree producing broad fronds used for thatching

ISI
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PARAPET
A wall projecting above the eaves of a roof or
along a terrace

PEDIMENT
The triangular extension of an entablature, used in
miniature form as decoration over a door or window

PILASTER
A flat rectangular column attached to a wall

PITCH
The angle which a roof slope makes with the
horizontal plane, hence "pitched roof"

t:aoof'

PURLIN
Timber running the length of a roof and supporting
secondary rafters

I

QUOIN
An articulated corner of a wall that reflects
structure in its decoration
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RAFTERS
Roof timbers running from the ridge, or highest
point of a roof section, to the eaves

RAFTER FEET
Lengths of timber jointed to the top face of
rafters to extend them beyond the wallplate

REBATE
A cut back into a timber section into which
another element fits, such as a door, glazing or wall

'

RENDER
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Protective external masonry
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RIDGE BOARD
Horizontal timber beam at the apex of a roof to
which the ends of rafters are nailed.
Common only after the mid I 9th century

SASH WINDOW
Vertically sliding glazed frame, one of a pair.
For double hung sashes, both parts slide, while
for single hung, only the bottom slide (see: casement)
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TALLOW
Rendered animal fat. In Bermuda whale and turtle oil or
beef fat were used

TARRAS
Hydraulic mortar for lining cisterns.
In Bermuda it contained lime and crushed brick

TIE BEAM
A timber that spans the width of a structure
between two wallplates, holding the walls together

,c-;,:--_-_:_::-_::-°" COLL.At'..

�-CE� FECT
4c==:;���f6_ty.Jt,-..L....L PLATE

THATCH
A roof covering of vegetal material fastened to
battens. Palmetto leaves were used in Bermuda

THATCH G AP
Space between chimney and roof found
in some early houses

TIMBER FRAME
A wood construction forming the skeleton of a building
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lRANSOM LIGHT
A window over a door
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TRAY CEILING
A raised ceiling that reflects the angle of the
roof frame where collar ties and rafters meet

VERANDAH
Open sided, roofed semi private area along one
or more sides of a building

VERNACULAR ARCHITECTURE
Traditional, local style of building which evolved without architects

VERNACULAR REVIVAL
The selfconscious reintroduction of traditional building by architects
in the early 20th century

WALLPLATE
'

A timber member set on top of a wall to receive

"'"'.'\,
., ., I

the weight of the roof

•
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WEATHERS
The leading edge of the steps formed by overlapping
stone slates on a roof or stone blocks in a chimney

WELCOMING ARMS
Flaring steps leading up to the main,
first floor entry to a Bermudian house

WINDOW HEAD
Projecting stone over a window to
deflect the rain; an "eyebrow"
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INDEX
A

Additions: 13,14, 29,40, 71, 76,93; planting
after 108,109
Air-conditioning: I IO
Alterations: modern I7, I07-II4 (also see
additions; air conditioning; drainage and
sanitation; electrical wiring; fire prevention;
plumbing)
Analysis: Bermuda houses 12
Archaeology: 6, 7, 15
Architect: role of the I 6
Architectural styles: 12, II5-I32

B

D

Dating: houses 12, 13
Decorative features: 12, 52
Demolition: option I 7
Docks and whar ves: 5 I
Doors: 82-86; mouldings and door cases
86; repairs 86; types 82-85
Drainage and sanitation: II2-II3
Drystone walls: 20, 35; building 59-62

E

Electrical wiring: III
Eyebrows: 52, 86

F

Bathroom: siting, windows I 13
Beams: Summer III
Blinds: (see windows, shutters 87-91)
Books: useful 134-136
Butteries: 51; buttery, building 63, 64
Buttress: 29, 45

C

7-9, 13-29, 65-66, 75-78,
80-82,89,92, 94,95
Ceilings: 3,33, 34, 38, 52, 68, 77, 89,100,
102
Cement: 26, 30, 32, 39; Portland 24,26, 3I
Cedar: Bermuda

Changes: structural, design, modern convenience

107-II4

Chimneys: 36, 37, 43-46, 55-57; construction
of 43,47; repair 48; styles 37, 43,45,46
Construction methods: (see butteries; chimneys;
drystone walls; ovens, brick; tanks; walls)
Cracks: in walls 29, 30
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85,

Finials: 53
Fire prevention: cooking 47;
conversion/ construction I I 4
Fireplace surrounds: 92 (see mantels)
Fireplaces: 44, 45,92; construction of 46, 82;
cooking 47, 55-57; heating 48; repair 48
First period houses: II5-II8
Fishponds: SI
Floors: 76-79; framing between storeys 76, 77;
repairs 79; traditional materials

77, 78

G

Gateposts: stone 34,35
Gates: garden 34, 94
Glass: window 13, 87-90

H

Houses: Georgian houses 6, IO,121-124; post
emancipation houses 6,125,126; late 19th
century and early 20th century houses
127-129;

K

Keystones: 53
Kitchen: I8th century 4 7

L

Limekilns: 21-25
Limestone: 7,8,19-22,25,26, 35,37,IOI
Limewash: 8, 28, 29, 31, 32,34,37, 38,73,
100-105

M

Mantels and fireplace surrounds: design and
maintenance 92
Materials: (see cedar,glass,mortars,limestone,
wood)
Metalwork: exterior,painting I06
Mortars: gauged 26; hydraulic 24, 4I,42; lime
21, 23-26,28, 30,38, 74, 77,78; recipes

23,24,26,30,56

Mouldings: 85

0

Organisations: helpful
Out-buildings: SI,63; (also see butteries;
privies)
Ovens: brick 47,55-58; building 55,56;
operating 58

p

I

Paint: 79-106; metalwork 106; painting today
103-106; roofs 100,IOI,104,105; walls
100-104,traditional colours IOI,102;
woodwork 86,90, 9I,100,102,103,
104,105,106
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p

Parapets: I7
Pediments: 53
Pilasters: 6, 53
Planning Department: help from I6,I7
Planting 108-109
Plaster: I4, 103; boundary walls 35; external
24, 26,28,29, 31; internal 24, 26,29,
32,33
Plumbing: II3
Porches: (see verandahs 92-93)
Privies: SI,I 12

Q

Quarries: 6,20,21,37
Quicklime: 21-23,25
Quoins: 54

R

Rafter feet: 13, 38,72,100,103; repairs 74,
75
Railings: 34, 94
Repairs: 17,18; chimneys 48; doors 86;
fireplaces 48; floors 79; plaster, external
3I; plaster internal 33;
Research: 12-IS
Revival: Vernacular 6,37,46, 130-132
Roofs: 36-39; finishes 38; frames 37,67,76;
gable 6,36,67-69; hip 36,71,73,74;
painting 100,104,105; pitch 68,72; repair
30,39, 73-75; replacing 39, 73; shed 71;
slating 20,37,38,76; styles and
development 9, 67-72

s

St. George's: 7, 8, IO; boundary walls 34;
special regulations I7
Salt: in masonry 33
Sanitation: I12
Sash Windows: 113

Shutters: internal 86; window 91;
(see blinds 91)
Site preservation: house 8, IO, 108
Staircases: wooden 80, 81, 92; evolution
of 80, 81; repair 81
Steps: external 49; lateral 49, 50; repair
50; welcoming arms 49, 93
Stone: (also see limestone) 2 7-64;
decoration (also see eyebrows;
finials; keystones; parapets;
pediments; pilasters; quoins)
52-54; erosion 29, 30, 33, 39;
sizes 28, 37, 38
Styles: (see architectural styles)
Substitute timbers: for repair and restoration
(see wood, imported)

T

Tanks: 9, 29,40-43; barrel-vaulted/ domed
40-42; flat roofed 42; subterranean
29, 42; repair and maintenance
24,26,42
Termites: 79
Tools: 7, 13, 20, 66
Terraces: I09
Trellises: 94
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V

Verandahs and porches: 92-93

w

Walls: 28; boundary I7,34, 35; damp 29;
drystone 20, 35, 59-62; maintenance and
repair 29, 69, 73; painting 100-104
Water storage and supply: 8, 36, 40; glides and
gutters 36, 40
Web sites: useful 134-137
Wet rot: 79
Windows: 87-90; glass 13, 87-89; repair 90,
91; shutters or blinds 52, 88, 91, 105;
styles 86, 88, 109; bathroom II3
Wiring: III,II2
Wood: 65-98; imported 13, 71, 75, 77, 83,
86, 95-98
Woodwork: painting 105, 106; repair 93
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