























You and the cob will have great protection from the sun and rain while you are
making the rest of the house.

Putting up a pole-supported roof can be done with fairly standard carpentry skills. If
you are pressed for time or energy and want to hire someone, it's much easier to find
someone who knows how to put up a pole structure than to find someone who knows
how to put a roof on a cob building.

Because wood is rigid and cob is malleable, it's easier to mold the cob to the roof
than to make the roof fit onto the organic shape of the cob walls. Cob can fill all
the odd little gaps between the walls and the roof. It's also easier to get the ceiling up
first and then cob to it rather than trying to cut the ceiling into the organic shape of the
walls.

Many counties will be willing to give you a permit for a pole structure, especially for
an 'agricultural' building. They're often unconcerned about what kind of material you
want to use to fill in between the posts. Currently, most building officials seem to
know very little about cob.

You can support the roof on permanent posts or poles, or with temporary posts
that can be knocked out after the cob has been built to hold the roof up. Cob walls are
load-bearing and will hold the roof's weight. Permanent posts can be used outside the
walls as porch supports, or inside as part of interior walls, or for beam supports. Plan
the posts so they won't be completely buried in the cob walls - that would create a
weak point in the cob. Posts can be partially buried in the cob. I have buried up to 2
and 1/2 feet of the base of a post, making the cob extra thick at that point, and it hasn't
made the cob crack. The cob wall can wrap around the posts, half covering them
vertically. Make sure the cob is approximately as thick as the rest of the wall.



Putting the roof on as you build the top of the wall

If you haven't built your roof first, don't finish the walls and then try to put the roof on
them. You'll need to finish the walls and put the roof structure up at the same time. It
is much easier to do these two things together.

The weight-bearing roof beams and/or rafters can be buried into the tops of the cob
walls. Like the window frames, you can make a keying system to attach them to the
cob. Another way to secure the roof to the building is to bury a piece of wood part
way between the foundation and the roof and connect the wood to the roof structure
with cable or wire.

ob wall

Wood

When you add the pieces of wood that connect the beams and/or rafters to the cob,
think about the forces working on the junction of the wall and the roof. Each part of
the roof must be securely attached to the next, especially in high wind areas. The roof
is like a wing - wind will try to lift it off the building and up into the air. Gravity
will try to slide it off the structure.

Embedding rafters

You can embed the rafters straight into the cob walls. If all the rafters are aligned with
each other, it makes it easier for the sheathing to sit on the rafters and line-up for
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nailing. Measure the distance between the rafters, at the top and the bottom of the
rafters, making sure it is the same before securing the rafters in place with the cob.

If your house is an irregular, organic shape and you're putting a flat planed roof on it,
making sure the rafters are in the same plane can be very tricky. You can align
them with guide strings or set them on top of guide poles.

Build the walls to the approximate height of where the rafters will sit. Stretch two or
more strings or poles across the building, perpendicular to the rafters. Check that each
string or pole is level. You can support the strings or guide poles on cob columns built
on the wall, (these will later become part of the walls) or on temporary posts. Hold
each rafter up where it will go using the strings or poles as a guide. This will show
you how high you'll need to build up the supporting walls to rest the rafters in the
same plane as each other.

strings or beams

If you use guide poles, they can be left in to support the rafters like beams. If it's such
a short span that the rafters don't need the support of these pole beams, they can be
left in for looks or removed later by sawing them off and plastering over the stubs.

If you are using unmilled poles for the rafters, choose fairly uniform ones. This will
make it easier to attach sheathing to the tops of the rafters and the ceiling to the
bottoms of them.

To make an organic shaped roof, you can build the walls up to the shape you want, or
use guide poles that are curved to rest the rafters on.
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The rafters can also be curved or they can be straight to make it easy for you to put
rigid sheathing on them.

The rafters will need to line up with the edges of your sheathing and ceiling, so
take the time to measure them and place them accordingly.

Embedding beams

Permanent beams can be buried in along the top of the walls to support the rafters.
These can be used instead of guide strings to establish where the rafters go.

It's ok if the walls are curved, and the beams straight, as long as the wall supports the
beam well. Where the wall doesn't line up with the beam, you can simply cob up to
the rafters.

If the rafters need more support, bury another beam or two across the house for the
rafters to sit on. If you want a parallel look, make sure these beams are parallel to
each other. If you want a flat plane on the roof, check that the beams are set level on
the wall before cobbing them in.

Your beams can extend out past the walls to help support the rafters that sit on
the outside and protect the walls of the house.

The beams need to be big and strong enough to do the job. Diagonal bracing may be
necessary.

How to get your big heavy beams up onto the tops of the walls

When you're about to move a big beam, prepare the spot where it's to be placed before
you pick it up! If you will be bracing it, have the necessary bracing materials and
tools handy.

Probably the easiest way to get a heavy beam up there is to get a bunch of friends
together and lift it up. You may want to do this in two steps: lift it first onto the
scaffolding or loft, then up onto the top of the wall. If you don't have enough people-
power around, you can set up a ramp by leaning poles on the walls and pull the heavy
beam up onto the building with ropes. Be careful!
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Roof surfacing

The roof surface is the top layer of water-repelling or waterproofing material.

Many modern roofing surfaces - like plastic, tin, or asphalt - are moisture barriers.
They protect against moisture from the outside but tend to trap the moisture created
inside the house. Moisture barriers are often a place where vapor in the air condenses
and problems arise. This potential problem can be reduced by supplying lots of fresh
air to the area between the sheathing and the insulation. There's more about how to
vent this area in the section on insulation. (See page 132.)

When attaching the roof surfacing to the roof, always start at the bottom of the
roof and work your way up.

At the bottom edge of the roofing surface the water sometimes sticks to the roofing
material. It then flows around the edge and starts to move back up along the bottom of
the roofing, wetting the roof structure underneath.

There are various ways to prevent this from happening. You can use a drip edge or
flashing to encourage the water to fall off.

water sneaking around the bottom of the roof surfacing and off the drip edge
The steeper the roof, the more likely it is that the drips will fall right off.
If you want to, (or have to) collect drinking water or water for your garden from your

roof, choose a roofing surface that is least likely to add toxins to the water. You
may want to put the water through a filtering system.

Some roof surface options
thatching

Thatched roofs are made of reeds, grain or grass stalks attached to a wood frame
beneath with string, or with a wire screwed into a roof sheathing. Plants that grow in
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water are best for thatching because they are naturally water-resistant, and are
therefore more durable. Some of the Native Americans in the Northwest thatched with
cedar bark.

Only the bottom ends of the pieces of thatching material are exposed. The water drips
from one end to another from the top of the roof downwards until it drips off the edge
of the roof. Except for the ends, most of the stalks never get wet. A thatch roof needs
to be at least a 4 in 12 pitch to ensure that the water will drip from one stalk end to
another. The top part of the thatch will require extra care and attention and will need
to be replaced more often than the rest.

In parts of the Orient, Africa, and Latin America thatch is still commonly used, but in
the western world thatching is not a widespread art anymore. There are few people in
Europe who still practice it, and only a handful in America. Like any art, the best way
to learn it is to watch someone who knows how to do it, and then try it yourself. I
suspect that thatching will enjoy a renaissance and it will become easier to find
someone to teach you how to do it.

A common fear about thatch is that it will burn. By putting a 'solid' wooden or plaster
ceiling under the thatch, the fire danger will be greatly decreased because the air
needed to fuel a fire will be mostly blocked off. With a 'solid' layer under the thatch,
you must secure the thatch with a wire that's attached with a screw to the wood
underneath.

Pros: Thatching is a wonderful roofing material. It provides insulation as well as a
water-repellant surface. It is lightweight, so it requires a minimum of wood to support
it. Thatch looks perfect with cob walls. And it breathes! A good thatch roof can last
up to 60 years with proper maintenance. Surprisingly, thatch roofs have been used
successfully by people living in very wet climates.

Cons: Hardly anybody knows how to make thatch roofs, and many of those who do
want to keep the information to themselves. It is very expensive to hire someone to do
it for you. It takes time. It takes a lot of materials which are sometimes hard to find. If
you leave seeds in the thatching materials, birds and mice might move in and damage
the thatch. It is difficult to catch the water running off the roof, so you need really
wide gutters. If the gutters can't catch all water as it pours off the roof, lay down some
gravel and/or plant foliage to help cut down the amount of water that will splash up
and hit the walls where the water hits the ground. Thatch is flammable so it may be
hard to get code approval and insurance for a thatch roof.

139



slate

Some of the old buildings in Europe were roofed with large thin pieces of stone laid
as shingles. In parts of England 'man'-made slate stones are available.

Pros: Slate roofs are very charming. This roofing material will last forever (in human-
time) as long as the structure and roof support hold up. The stones won't burn. The
spaces between the stones allow the roof to breathe.

Cons: This kind of roof requires lots of support because it's obviously very heavy. It
would be next to impossible to find someone to teach you how to build a slate roof, so
you would probably have to rediscover it on your own. Finding the stones for the job
could be very challenging.

ceramic tiles

If you were very ambitious, had a good supply of clay, a kiln, and lots of fuel, you
could make the tiles yourself.
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Pros: The airspaces between the tiles keep air circulating well. Ceramic tiles are non-
toxic. They last a long time with very little maintenance. They will not catch on fire.

Cons: Ceramic tiles are expensive to buy. They require a lot of embodied energy to
fire them. A tile roof is heavy and needs a sturdy roof structure to support it.

composite tiles

There are various commercial tiles made of different composites of plastic, polymers,
cement, and fiberglass. These are expensive and have different life-spans and toxicity
levels. Do some research and find out what's available in your area.

tire tiles

Tire tiles are made out of car tires (with the side walls removed) that are cut into six
tiles. I'll tell you how I've seen it done: A jig saw with a razor-type blade was used to
cut the side walls off, then the tire was clamped down securely and sawed into tiles
with a chop saw. There was lots of yucky black smoke. Once cut, the tire tiles are laid
the same way as ceramic tiles and screwed onto wooden sheathing with non-rusting
SCrews.

Pros: Recycling old tires is next to godliness. They last a long time. They are
reasonably lightweight compared to many roofing materials. They provide some
insulation.

Cons: Making the tiles is a nasty, dirty, potentially dangerous job. There are a few
folks who manufacture them. There is some concern about how hard it would be to
put out a tire fire. They might emit various kinds of toxic gas.

sod

The dictionary defines sod as a section of grass-covered surface soil held together by
matted roots. It doesn't mention anything about sod roofs. I guess these roofs are too
old fashioned for the dictionary.

The basic idea is to put dirt on your roof and have plants growing up there.
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You need a water barrier between the dirt or sod and the roof structure. Traditionally,
layers of bark were used. These days people sometimes use layers of plastic sheeting.
It must be put on carefully to avoid piercing it. Because the plastic is protected from
the sun by the sod, it will last a long time. The oldest plastic-sod roof I know ofis 15 -
years-old and it's still working fine.

There are also fancy plastic, rubber, and bitumen products that can be used for the
liner that last longer than plain old plastic. These are probably the safest membranes
to use if the roof is not very steep, because you can order it in one piece. A cloth and
paint roof may work under sod. (See next page.) Another product that can be used for
the water barrier is called 'torchdown'. It is a rubberlike asphalt sheeting that melts
onto your roof sheathing when you torch it with a flame-thrower. But it is expensive,
costing about $50 a square foot, and requires a certain love of burning.

The roof has to be steep enough for the water to drain off of it, and shallow enough
for the soil to stay in place until the roots grow together into a mat. A board is used at
the bottom of the roof to keep the sod from falling off at the edges. You can run the
liner up the board and make a drain hole through it and through the roof sheathing
into the gutters. You may want to slant the roof slightly so it drains to a corner of each
roof plane.

One way to make a sod roof is to cut pieces of turf out of the ground and set them up
on the roof. You can make your own sod, in place, by shoveling top soil up onto the
roof and throwing seeds on it. The soil can be as little as 3 inches deep.

Another way to make your own sod is to set straw bales on the waterproof membrane.
Tie the bales together around the edge of the roof. Then you can cut the baling twine
or wire that holds each bale together. With time, the straw will decompose and the
seeds that are in the straw and windblown seeds will sprout themselves. Or you can
add some manure to hurry the composting process and seed it yourself.

People sometimes fantasize about flowers and vegetables on the roof, but it usually
doesn't turn out that way. Gardening on a roof is kind of awkward. The plants dry out
quickly because it is such a thin layer of soil. Water is very heavy and not very
insulating. It's best to sow drought-resistant plants so you don't have to water the roof
to keep it alive.

Pros: A sod roof is very charming and looks right on a cob home. It helps replace the
biological area that the house displaced, and is great camouflage from the air. It is
easy to make and maintain. This type of roof is cheap if you use a plastic liner. It will
do a great job protecting you from the heat of the summer sun, and has some
insulation value in the winter too. A sod roof can have a very low pitch if you have an
adequate liner.

Cons: That yucky waterproof membrane. A high quality liner can be expensive. Sod,
especially wet sod, is heavy so it needs a lot of roof structure to support it. When the
sod is wet, the insulative value decreases considerably. If you live in a cold climate
you may want to add some extra insulation, as well as a reflective material on the
ceiling to keep in your internal heat.
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wood shingles or shakes

Pros: If you make them yourself, they'll cost very little money. There's a special
shingle making tool you can get that makes the job easy. They are beautiful and
natural and look great with cob. They can be used on an organic shaped roof.

Cons: If you buy wood shingles, they are expensive and you don't know what kind of
destruction was done when the wood was harvested. They are very burnable! They
need to be on a fairly steep roof so the water will drain, or the shakes will start to rot.

cloth or canvas and paint for the roof surface

This is a simple roof idea I read about and plan to try next year. It sounds so easy and
cheap I thought I'd pass the idea along. I learned about this roof surface in an article
written by Rev. J. D. Hooker in Backwoods Home Magazine.

You start at the bottom of the roof, laying a strip of cloth or canvas (the wider the
better) along the roof, and tacking only at the top of the cloth. Pull the edge of the
cloth around the edge of the roof. Then nail it on to the underside of the overhang
with a small strip of wood. You may want to extend this cloth to line homemade
wooden gutters. Paint the cloth with an exterior paint (store bought or homemade).
(See the section on page 165 for recipes). When applying the first layer of paint, put
plenty on so it goes through the cloth and sticks the cloth to the roof sheathing.

Lay the next piece of cloth onto the roof, overlapping the last piece by about eight
inches, tacking it only along the top edge of the cloth. Wrap the sides around the
edges of the roof and nail the cloth to the underside again. Paint this cloth. Continue
until the roof is covered. The ridge piece is not tacked down at all, except where it
wraps around the edges of the roof at the ends of the cloth.

When you get the roof covered with painted cloth, go over the whole roof with
another two coats of exterior paint, letting each coat dry before applying the next.

When the roof starts looking a bit faded, you can put on a new coat of paint. If you
use better quality paint it will require less maintenance. A cheap paint may need a
new coat every year or two; a good quality paint may need repainting every ten years
or SO.

Pros: Cloth and paint roofs are cheap, if you scrounge the cloth and the paint (or
make the paint). They are lightweight, durable and easy to maintain. They are easy to

put on and will mold well to the shape of an organic or cone roof.

Cons: The paint or the linseed oil in homemade paint could be toxic. It would also be
expensive if you bought new, good quality paint and canvas.

metal, tin

Some cautions about metal roofing: the edges of the metal are very sharp and can
cut you. Wear gloves and don't let pieces of roofing fall off the roof onto someone or
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something! Watch out for the wind! It can make pieces of metal roofing into flying
guillotines. Store it with weight on it and do not work with it when the wind is up.

Pros: Metal roofing is fast and easy to put up. It's strong and helps brace the rafters to
each other. This gives you the option of eliminating the sheathing. Sometimes you can
get off-cuts from big construction jobs for free or very cheaply. (The cut edges will be
extra sharp!) Metal roofing doesn't burn, and is less toxic for water collection than
asphalt roofs. You can recycle the steel when you replace the roof. Snow slides off it
easily. It bends and twists a little into organic shapes.

Cons: The production of steel is hard on the earth, and metal is more expensive than
asphalt shingles. It rusts quickly if it's used near the sea.

asphalt shingles
Roofing felt-paper is usually stapled onto the roof sheathing under the shingles to
prevent leakage. The asphalt shingles are made of fiberglass, asphalt and other

questionable 'man'-made materials.

Pros: They are easy to put on and comparatively cheap. They flex (if they're not too
cold) to organic shapes fairly well.

Cons: The shingles are probably pretty toxic to produce and may let off toxic gas.
They're very poisonous when they burn. Different grades of shingles are guaranteed to
last for 25 to 40 years - then they make a yucky mess when they're taken off the roof,
because they aren't recyclable or biodegradable.

rolled roofing and felt paper

This is basically the same stuff as the asphalt shingles in big rolls. It needs the roofing
paper under it too.

Pros: It's very cheap and easy to apply. It can be used on a roof with a low pitch.
(That means not very steep.)

Cons: It falls apart faster than the shingles do, but still isn't biodegradable or
recyclable. Like asphalt shingles, it's toxic to produce and probably lets toxins into the
air. It comes in rolls that are so heavy they are hard to get up onto the roof.

asphalt

This is a standard roofing surface on some commercial buildings. You can hire
someone and their tar-heating machine to roof your house.

Pros: Hot tar and gravel are very good for flatter roofs.

Cons: It's toxic and it stinks. It burns. You'll probably have to hire someone to do it.
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an old roof idea:

I came across this idea in an article by E. Crocker, about a historic hogan roof on an
old Native American dwelling in the Southwestern United States. It is a totally
different concept than we are used to. The gently sloped roof was made up of layers
of different types of clay (some absorptive and some not) laid on a log and stick
framework. The strategy seemed to be to absorb the water in the absorptive clay
layers, and to contain it in the roof with the non absorptive clay layers, letting it dry
out between rains. I have never tried this type of roof but I think it's an idea worth
exploring further.

Insulation

Insulation can be anything that creates still air spaces. Lots of roof insulation
makes a house comfy. In most climates, insulating the roof is extremely
important.

The temperature inside your house will always try to equalize with the outside
temperature. A generous layer of roof insulation will help a lot in keeping heat inside
when it's cold out, as well as keeping the hot summer sun from making your house too
warm. So insulate your roof!

How much insulation?

Check with local builders to find out how much is suggested for your area. They will
probably tell you something like, 'an R-value of 35'?! R-values are simply units of
measurement used to describe how much insulation-value a particular material will
provide. A higher number means a greater 'resistance to heat-flow'. The building
supply store can tell you what the R-values are for the insulation materials they sell.
You'll have to do more research to estimate the R-values of less conventional
insulation materials. When in doubt, more is better.

Making a space for the insulation and its ventilation
(See page 132 for more on designing the space for the insulation.)

Where there is a moisture barrier and a temperature differential on either side of it,
you will get condensation! If you are using a roof sheathing that is a moisture
barrier, regardless of which type of insulation you choose, it's a good idea to
create ventilation for it. Design the insulation space to be 2 or 3 inches deeper than
the amount of insulation you plan to use. This extra space above the insulation is for
air to flow through, taking any condensation with it. The top and bottom of this space
need to be vented out of the roof through the cob walls. To make vents in the cob
walls, bury a three-inch pipe running through the cob. Cover the pipe with screen
mesh to keep critters out of the roof. The edges of the screen can be temporarily
attached with a rubber band, then cobbed over along with the pipe.
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These vents need to be between each rafter so that every insulation space is vented.

For ventilation on the tops of gable roofs, there are all sorts of fancy spinning metal
vents available at building supply stores. It's easy to make your own venting, though.
Leave a space at the ridge of the roof between the top pieces of sheathing and the
tippy-top of the roof skeleton. This creates a vent opening along the entire top of the
roof. Staple heavy-duty mesh along the opening to keep the critters out. Build a little
roof (8 to 10 inch overhang) along the top of the roof over the opening, or buy the
special flashing that's made to keep rain out.

If you will be making a flat ceiling to create an attic space, make large vents from the
attic space to the outside.

Mice and rats love to live in the attics or insulation spaces if they can get in. These
places are warm, safe from predators, and have a wonderful supply of nesting
materials. Your first line of defence is simply not to build or leave any entrances! Cob
is so thick and hard the critters will have a hard time drilling through your walls. Use
extra heavy duty mesh to cover all roof vent openings, and don't leave any gaps where
wood meets cob or where wood meets wood.
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insulation options

Thatch The air in and between the tubes of grasses or reeds that make up the thatch
are great insulation in themselves. The thatch is usually about a foot thick. In cold
climates you may want to add extra insulation under the thatch.

Sod The earth, the plants, and their matted roots provide some insulation on a sod
roof. It's probably a good idea to supplement it with some other type of insulation
and/or reflective material, because when the sod gets wet the insulative properties
decrease significantly.

Straw If you use straw, make sure it's straw and not hay. Hay is the nutritious part of
the grass and is much more inviting to critters and mold than straw is. Straw bales
placed close together in the insulation space have fantastic insulative properties. They
are fairly heavy and require a fairly substantial roof structure of wood or steel to
support their weight. They're cheap. If the straw was grown organically and if it was
kept dry and mold-free, it should be nontoxic. Straw bales will smolder if exposed to
enough heat, but won't really catch on fire if they can't get enough oxygen.

Loose straw has fairly good insulative properties, but one of its major drawbacks is
that it burns well.

Light-clay straw One way to prevent straw from burning so well is to coat it in a clay
slip. Put water, and the purest clay you have, into a big bucket or drum. Stir until the
clay is suspended in the water - about the consistency of thin cream. Sand and stones
will fall to the bottom. Push the goo through a screen to clean the mix and break down
all the clay. This is called clay slip. Throw loose straw on a tarp and pour the clay slip
on it. Use about the same proportions as salad dressing to salad. Two people can grab
the corners of the tarp and toss the straw 'salad' and clay slip 'dressing' until each piece
of straw is coated with the slip. Let it dry a little, then put it loosely into the insulation
space. Use at least ten inches of this kind of insulation. It will provide you with about
2 or 3 R of insulation per inch. Remember to leave a gap (at least 2 inches, more is
better) over the straw-clay for ventilation.

Wool Combed wool has about the same 'R-value' as fiberglass. I imagine, in the not-
too-distant-future, it will be easy to buy wool insulation commercially, as people
become less willing to live with toxic fiberglass and chemically treated cellulose.
Wool insulation batts are made in New Zealand but the U.S. requires toxic treatments
before importation. Is it fumigated? If so, are you willing to live with it? Consider
doing it yourself. Sheep farms often have dirty or scrap wool they're happy to get rid
of. Cleaning the wool is important, to discourage critters. You'll need to brush (or
card) the wool to fluff it up and make the airspaces that give it its ability to insulate.
Cleaning and brushing the amount of wool you'll need is a big job. You can put the
wool in loose in your insulation space, or you may choose to first stuff the wool into
agricultural/burlap bags or tubes.

Cork Cork is bark that can be harvested without killing the cork trees. Cork comes in
granular form or pressed into sheets. Untreated cork seems to be a very non-toxic
insulation material. It may be hard to find and will be expensive.
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Vermiculite Vermiculite is natural chips of mica processed to make them puff up. It's
commonly used in gardening soils or to insulate concrete masonry. It is fairly
expensive if you buy enough to insulate a whole roof. If you're not allergic to it, it
may be worth the cost. Any dust is bad for your lungs, so wear a mask when you are
handling it. Vermiculite doesn't burn. It will absorb moisture and make a nasty heavy
mess before you realize there's a leak!

Pumice Pumice is a volcanic rock that is so full of air pockets it floats on water. |
have never tried it but if you live near a pumice deposit, you might want to try using it
to insulate your roof.

Wood Sawdust or wood-chips have been used for centuries for insulation. You can
imagine some of the problems: fire, rot, insects, etc. Recently, some low-toxic
treatments for wood chip have been developed in Europe to minimize these problems
and may soon become available elsewhere.

Seaweed When I was in Australia I heard that seaweeds that have flotation bubbles
were used in a lot of the old homes for ceiling insulation.

Cotton Cotton is a possible insulation material, although the production of cotton is
very hard on the environment. Let us know if you figure out a good way to use
recycled clothes.

Ground up newspapers (chemically treated, blown in cellulose) In Southern
Oregon, most of the roofs in new subdivisions are insulated with shredded
newspapers that have been treated with something (probably toxic) to reduce their
flammability. This is blown into the insulation space or attic with a big machine. If
you decide to use untreated shredded newspaper, be aware that it is a great fire starter.

Soy milk containers Some friends in New Mexico insulated the roof of their earth
home with soy milk containers. They cut them in half, washed them, and stapled them
together. These were set into the insulation space face down, towards the heated
house. They report that this works as well as the fiberglass insulation (about a foot
thick) in an identical house next door. You could try using whole cartons.

Cardboard My grandmother's house was built in the 1920s. It wasn't super well-
insulated, but it was reasonably warm in the winter with one woodstove. In 1995, the
house was smashed by a big tree in a wind storm. Luckily my grandma was OK! I
watched as the bulldozers tore down what was left of the house and I noticed that a lot
of the house was made out of layers and layers of cardboard glued together. I didn't
see any mouse tunnels in it, even after 60 or 70 years!! Some of the glues used in
cardboard might be toxic.

Fiber glass Fiber glass insulation is made out of yucky, itchy, sharp fibers that may
be stuck in your precious lungs forever! They make your skin itch and they get stuck
in your eyes and nose. Some brilliant company now sells fiber glass insulation in "poly
bags' which contain the fibers, and help protect people using the stuff.
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Blown-in fiber glass There are big machines that can blow fibers of spun glass. This
is usually used in a situation where there is an attic space. Do you think yucky, sharp
fibers flying through the air is a good idea?

Silver bubble wrap This is what it says it is. It's expensive and would require more
than one layer to really insulate a roof enough. The reason I mention it here is that it is
very flexible, so it works well for an organic shaped roof. It takes up very little space
for the amount of insulating value it gives. It is also reflective. It could add an
insulating and reflective layer to augment some other kind of insulation. It can be
stapled onto the bottom of the sheathing and/ or laid just above the ceiling. Pieces of
this stuff lining the backs of window shades or against skylights really helps keep the
heat in on cold nights. Bubble wrap is often used to wrap water pipes to keep them
from freezing.

Rigid foam This is a commercially available product made out of urethane foam. It's
sheets of styrofoam-like stuff. It is extremely toxic when burning and probably not
that good for you to live near even when it's not burning. This stuff is expensive. One
of the good things about rigid foam insulation is that you get a lot of insulation value
in a small amount of space.

Anything that has trapped air spaces in it Use your imagination! What about old
film canisters with their lids on? If you discover a natural or nontoxic recycled
material that can be used for practical insulation, your name will go down in natural
building history! Please let me know!

A reflective layer reduces the amount of insulation you'll need

Shiny stuff reflects some of the heat back. Put the shiny side towards the heat that you
want to reflect. This means shiny-side down toward your room to keep heat in where
it's cold, shiny-side up to reflect the sun's heat away in hot climates, or both. Put the
reflective layer between the heat source and the insulation. The heat will be reflected
regardless of what is on top of the reflective layer. Silver bubble wrap and silver
paper, both available at supply places, can be used for a reflective layer. One free
source of reflective material is soy and rice milk containers, opened, flattened,
washed, and stapled in place. In some countries, milk that doesn't need to be
refrigerated comes in those kind of containers. This is a useful thing to do with a hard-
to-recycle product. Another way to reflect the summer sun is to paint the roof surface
with a reflective white paint.

Ceiling
See the illustrations on pages 123 and 132. Purposes of a ceiling

The ceiling's job is to look good and to cover the (usually) ugly insulation or
reflective layer. Ceilings can also be used to hold the insulation up. In a house with an
attic, the ceiling serves to separate the attic from the rooms below. If you are using
something toxic for the insulation, it is important to choose a ceiling that will separate
you from the toxin as much as possible.

149



Getting the insulation and ceiling up there

If you are building the kind of roof where the insulation sits in the roof structure, put
the insulation in place and the ceiling up (or whatever will support the
insulation) before you do the sheathing. Ideally, you will have enough time before
wet weather to get this done. This way you can stand on the rafters and work with
gravity, setting the insulation down into place on the ceiling, instead of standing on a
ladder and trying to get the insulation to stay up. Doing things in this order will
postpone the day your home is protected from rain, but will save you time, effort, and
a sore neck. Use your judgement and weather forecasting skills.

If you put the roof sheathing and surfacing up first, you will get a lot of neck and arm
exercise when you put the insulation in from underneath. Getting everything to stay
up there requires ingenuity and patience. If you are using sheets of something for the
ceiling, you can put them up one at a time, starting at the lowest side of the roof's
slope. Then stuff the insulation into the space that you've created. You can use strips
of wood, lath, sticks, burlap, strands of wire or chicken wire to hold the insulation up.
These can be sturdy enough to provide permanent support for the insulation, or just
strong enough to hold the insulation up there until you get your supporting ceiling
attached.

If the ceiling is holding up the insulation, it will have to be a strong enough material
to do so, and it will have to be attached securely to the bottoms of the rafters. Use
your common sense.

Ceilings can be attached to the bottom of the rafters with nails or screws. Working
over your head like this is challenging for your body. Do any part of the job you can
on the ground, (like painting, drilling holes, and starting the screws), before putting
the ceiling up - this will save your neck, arm muscles, and eyes.

You may want to cover your insulation-support with something pretty, like fabric,
reeds, woven sticks, and/or plaster. If you want to plaster the ceiling, make sure that
whatever you use to hold up the insulation will also support the plaster. Ceilings do
get dirty, so you may want to repaint or refabric occasionally.

If you are using poles or pieces of wood (like a small beam system) to hold the ceiling
up, you could leave them exposed so you can look at them, and then put the ceiling on
top of them. You will need to build your rafter system to create the insulation space
and to hold up the roof. This is a very sturdy way to build and it's easier to attach the
ceiling down to the tops of the ceiling supports than up to the bottoms of them. If you
have an abundant ecological wood source, you might want to build your roof system
this way.

You can leave a ledge in the cob to help you hold the ceiling up there while you attach
it to the rafters. Put the ceiling up and cob your walls up to it.
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Possible ceiling materials

Materials that are strong enough to support the insulation. Use common
sense.

e boards
o tongue and groove boards
e plywood

o sheet-rock
e strips of wood
e wood lath

o strands of wire

o wire lath or chicken wire (Some people don't like living with metal around
them because it changes the natural magnetic field.)

o latias: small sticks, reeds or bamboo laid next to each other on top of poles or
pieces of wood. These can have a layer of cob on top of them to isolate
insulation 'dust' from the house, or they can be plastered over from the bottom
if you prefer the look of plaster.

Ceiling materials that are used mostly for looks, to cover whatever is
holding up the insulation

Use your imagination! Here are some ideas:

Plaster

Plaster covers the insulation and helps isolate the insulation 'dust' from the room.

If you plaster the ceiling, the plaster will need something rough enough to stick to and
strong enough to support it. There are various things to attach to the rafters to hold the
plaster up there, for example: wire lath, sticks nailed on top of the rafters, woven

sticks, thin wood sheathing with holes drilled in it, and pegboard. (See the picture on
page 101.) These can be nailed, tied, or stapled to the rafters.
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Certain plaster ingredients have more air in them than others. Vermiculite, pumice,
and straw make small air pockets in the plaster which add a small amount of
insulative value. These can be put into the ceiling plaster if you need a little extra
insulation up there. Make various tests to help you decide which combination of
ingredients will stick best to the ceiling.

Homemade sheet-rock

This is a concept that is still in the experimental stages. The idea is basically plaster
with a fabric core. You could play around with cloth (old sheets work great) dipped in
clay slip or wet gypsum plaster. Depending on what you've used for insulation, this
lightweight 'sheet-rock' may be able to stick right to it. Adding a little glue to the
plaster or slip will help. Or you could attach it with wood strips nailed through the
fabric into the rafters. You can also put the fabric up first and paint it with the clay
slip or homemade paint. Experiment until you find something that you like that
works.

Another homemade sheet-rock idea is to use layers of magazine pages or newspaper,
instead of using fabric. These could be dipped in clay slip and stuck onto each other.
I've only seen this in an experiment, but I think it might be worth trying for a ceiling
or an interior wall.

Thin plywood or veneers

These could be left exposed, plastered, painted, or covered with wallpaper. You could
play around with making your own homemade wallpaper or papier mache.

Fabric
You could use fabric stapled up to the rafters to cover the insulation. This provides a
very lightweight, beautiful, organic shaped ceiling. It may need to be replaced,

washed, or painted over in a few years when it gets grubby.

You might want to keep an eye on the roof system to make sure it's functioning
properly. (No leaks, is there enough insulation, are those mice having fun?) So it may
be a good idea to use a ceiling that is easy to take down and look under, at least
temporarily.

Woven mats or reeds

You can buy long rolls of reeds or bamboo woven with metal wire. These are
ordinarily used as window shades or fences. These make a very pretty, natural-
looking ceiling and can be attached with strips of wood or staples.

Bamboo, twigs, or reeds

These can be nailed or tied to the rafters, or woven together first and then attached to
the rafters. These can be plastered over.
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Wood

The pieces of wood for a ceiling only need to span from one rafter to another, so they
can be short. This is a wonderful way to use up the little scrap pieces of wood from
mills or construction sites. You can run a long strip of wood where all the little pieces
of wood meet if you want to cover the seam.

PLASTER (RENDER)

4.

Purposes of Plaster

1) On the exterior walls, plaster protects the cob from erosion by wind, rain, sun, and
snow. Exterior plastering on cob is only necessary if you live where there is wind-
driven rain, or snow buildup beside the house.

2) Plaster gives the walls a smooth finish.

3) Plastering reduces dust.

4) Plastering is a great excuse to have a party! I wonder if that's where the saying

"getting plastered" comes from? When you plaster, you caress every inch of your
lovely new home or re-caress every inch of your lovely old home.
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The line between cob, plaster, alis, paint, and washes is nonexistent. One
graduates into the other as the amounts of water and particle sizes vary. When
you see the word alis, it refers to a fine plaster or a thick paint. With natural buildings
it is vital to use a plaster that breathes and moves. These plasters will absorb and
release moisture, allowing the walls to dry out quickly. Vapor must be allowed to
escape from interior spaces and the building materials themselves, where they could
cause damage.

A general rule of natural building is: like sticks to like. An earth-based plaster is
perfect for a cob house. Lime has also been used around the world to make a
breathing plaster or a paint to protect and beautify earth walls.

Cement-based plasters or stuccoes are usually destructive to earth buildings. The hard
cement coatings almost always crack because their rigidity makes them brittle. The
cracks let moisture in, wetting and often eroding away the earthen structure under the
crack. The cement coatings breathe less and slow down the drying process of the cob
beneath them. Many old earthen buildings that were 'restored' with cement based
coatings are now having to be redone. All the cement has to be removed, the damage
repaired, and the building replastered with more compatible, vapor permeable
plasters.

Mixing Plaster (render)

Plaster can be mixed on a tarp just like you mix cob. If you want to make really big
mixes, you can make them in a pit dug in the ground. (See page 75 for straw bale pit
ideas.) Smaller batches can be made in a wheelbarrow or in a bucket or tub. Cement
mixers also work well for mixing earth plaster, if you can stand the noise!

(swimming pool

(hawk) trowel)

(little trowel)

tools you can use for plastering

o Putty knife

o Hawk (see page 158)
e Hands

e Shovel
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o Sifting screen, fine sieve

e Tarps

o Tubs or buckets

e  Wheelbarrow

o Straw bale pit

o Plastic yogurt or cottage cheese containers
e Smooth polishing stones

e Squirt bottles and spray bottles

e Whisk broom

e Trowels

you can use a little trowel for mixing the plaster, for applying the plaster and /or for
smoothing it

A swimming pool trowel works well for applying the plaster on large areas and is
great for putting down a cob floor

Basic earth Plaster

Now that you've become familiar with your soil and with mixing cob, making an earth
plaster will be easy. A basic plaster is simply a finely sifted, wetter version of cob.
It is made of the same ingredients in the same proportions as cob: sand, clay, and
straw (or some other fiber). Use the purest clay you have for the plaster. Put
everything through a fine screen and add more water. That's it! This plaster mix can
be used for a lovely, durable finish on cob walls.

Sifting the ingredients

If you have large particles, pebbles, or a lot of organic debris in your soil and/or sand,
you will need to sift it. A sifting screen can be made by stapling a screen onto a
wooden frame, or by nailing strips of wood over a screen onto its frame. You may
want to make more than one screen, using different sizes of mesh. If you are making
more than one layer of plaster, the under layers can have larger sized particles (1/8
inch mesh). Only the outer coat of plaster will be seen. If you want a fine finish, you'll
want to sift all ingredients through an ordinary window screen or an even finer screen.

You can lay the screen over a wheelbarrow or bucket and sift into that, or lean the
screen up against a straw bale or wall and sift onto a tarp. The soil can be sifted dry
after crushing up the lumps with your shoes or with a tamper if necessary. Or you can
mix the ingredients with water, let it soak a day or two, and then push the goo through
the screen by rubbing it with a smooth rock or your hands. Dust is kept to a minimum
if you do the sifting when the soil is wet.

Shredding the straw

Straw for the plaster also needs to be sifted or shredded. Straw dust can irritate lungs
and eyes. Wear a mask and eye protection when breaking it up. It's much easier to
shred when it's very dry (not damp). You might want to leave the straw in the sun
during the hottest part of the day and then shred it.
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The straw can be shredded by placing a 1/8 inch mesh screen on top of a 1/4 inch
mesh screen, laying them over a wheelbarrow or bucket, and 'grating' handfuls of
straw through the mesh. The finer you want the straw, the finer mesh you'll need.
Straw can also be shredded with a lawn mower by running over and over it. Or you
can use a weed eater in a metal drum to break up the straw. Other methods include:
old blender, chain saw, electric knife, drill with wire brush, scissors, and chopping
with sharp knife on a wooden board.

For the initial plaster coats (sometimes called rough coats), the ones that will be
covered later, you can use the straw lying on the floor of the cobbing area, that has
already been shredded by feet and tarps being dragged over it. [ purposely throw
extra straw down to be shredded for the plaster mixes. You can use a roughly
shredded straw in the final coat of plaster if you like the look of the textured finish
and the bright, straw pieces reflecting light. Make a test batch so you can see whether
you like it.

For a very fine outer coat of plaster, you can replace the straw with fresh or finely-
grated dry manure. The digestive systems of grass eating animals have already done
the job of shredding the fibers for you. The dry manure will need to be 'grated'
through a sieve to break it up. Fresh manure can be added in as is.

Plaster additions

Purposes of plaster additions

Additions to the basic earthare not necessary, the basic fine cob works well. Additions
serve one or more of the following purposes:

e Making the plaster easier to apply.
e Making it more water resistant, discouraging erosion.
e Increasing its ability to stick together and to the wall.
e Enhancing thAdding strength to the plaster.e plaster's beauty.
e Minimizing cracking.
e Adding magic things adds magic.
Make lots of different test batches.

Experiment with various additions. You can add one or more to your basic cob plaster
mix. Put the different mixes on the walls. (See page 157 for more on applying the
plasters.) Thin layers of plaster are best - at most 3/8 of an inch thick. You can label
them by writing the ingredients right into the plaster. These test spots can easily be
plastered over later. Let them dry and have a look at them. Which ones were easiest to
apply? Which ones look the best to you? Which ones cracked? As with cob, if your
plaster cracks, add more fiber or sand.

Possible Additions

plant fluff: is a strengthening fiber, sort of like felting. It can be used in addition to or
in place of the straw, and discourages erosion, adds magic, and minimizes cracking.
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Fluff can be gathered from any type of plant that has seed fluff. It's very easy to
collect a lot of this quickly from cattails

This is one of my favorite things to add to the basic earth plaster. The tiny fibers add a
lot of strength to the plaster mix. Another version of fluff can be found in the lint
screen of your dryer.

hair: strengthens sort of like felting, discourages erosion, minimizes cracking, adds
magic - especially if it is cut from human or animal friends. It can be used in addition
to or in place of straw.

Hair is a very strong fiber. Animal hair or people hair cut into short (1/2 inch or less)
pieces works well. It is hard to get it to mix into the plaster and it gives the finish a
slightly hairy look. Try a little just for fun. This will make life interesting for the
archaeologists of the future. Hair is an excellent fiber to add to lime plaster, because it
1s so resistant to lime's caustic effects.

manure from grass eating animals: strengthens, discourages erosion, makes it stick,
minimizes cracking, increases water resistance. Manure definitely adds something
magic.

This is an excellent addition to earth plaster. Some plasters are more than half manure.
The manure makes the plaster extra strong and easy to spread. The fresher the
manure, the better it is for the plaster. This must be balanced with your ability to
handle the stink. It's not as bad as you imagine. The smell will completely disappear
as the plaster dries. If you are using dry manure, it is hard to break it down. It's
already turned into a hard plaster. You may have to grate it through a 1/2 inch mesh
screen before you stir it into your plaster mix.
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I think cow manure is better than horse manure, but horse will do if that's all you
have. Llama or alpaca manure is less stinky than cow and easy to collect because
these animals have one special toilet area. I've heard that pig shit is a favorite in
Switzerland. Deer or kangaroo poo are probably good plaster additions too.

A friend told me a story he heard from a Namibian man about how his tribe plasters
their earthen domes. They collect fresh cow manure, roll it into balls the size of one's
head and leave these balls of manure in the sun to 'cure' for exactly seven days. Then
they are broken open (Peew!!!) and used to plaster the dome. Supposedly this is a
very waterproof plaster.

An African recipe for wall plaster

1 part manure
1 part clay - you may choose to use a pretty colored clay
Add water until the plaster is the consistency you want.

flour paste: (Thank you Carol Crews for passing on this great idea!) Adding flour
paste makes the interior plaster a lot sturdier and less dusty. It makes it sticky and
easy to apply. It can be used in the plaster and/or in natural paint or alis.

Mix up a flour paste. In ajar, shake one part cold water and one part flour, until it's
well mixed with no lumps. Add this to boiling water, heating and stirring until it
thickens.

You can use cheap white flour or whatever you have. Do some test batches using
various ratios of paste to plaster. Start with one part paste and five parts basic
earth plaster. Experiment from there adding more or less paste. I have only used
flour on the interior plaster. I'm not sure how it will hold up outside.

Once I was doing a demonstration at a workshop and we ran out of flour. We did have
some leftover cooked oatmeal from breakfast so we blended it up and added it to the
plaster. It worked beautifully.

cactus juice: makes it stickier, increases water resistance.

This is commonly used where cactus grows. Every region has some plant that has
mucilaginous juice that may serve the same purpose as the cactus juice. Check which
varieties are used in your local region, how they are prepared, and what proportion of
juice is added to the plaster. The cactus is usually peeled, de-spined, cut into pieces,
boiled, and then strained. The goo is added to the plaster in place of some of the
water. Experiment with amounts. Start with 1/2 a big bucket to a wheelbarrow of
plaster.

ground psyllium seed husk: makes the plaster a joy to put on, holds the plaster
together well, increases water resistance, and discourages erosion.

This can be bought in small quantities at health food stores. It is ordinarily used to
clean out the colon. You'll only need a little bit. Start by adding a quarter of a cup
to a 5 gallon bucket of plaster. Adding psyllium seed husk to the mix is kind of like
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adding rubber. If you add too much, the plaster will 'glom' into a ball and only stick to
itself. Psyllium is a wonderful addition to earth floors.

Elmers glue or other manufactured polymers: adds water resistance, makes it
stickier.

This is a great addition for a plaster that will have tiles or other heavy decorations
embedded into it. Try 1/2 cup (or more) of glue per big five gallon bucket.

Some folks have been doing experiments using mixtures of different types of glues
and natural ingredients. There's still some experimenting to do before we'll know
which kinds to add to the plasters, how much, how well they work, and whether they
breathe enough to keep a cob wall healthy. They seem very tough and water resistant.

coloring: for looks.

You may want to collect special colored clays for the last layer of plaster or for a
paint. A colored final layer of plaster can take the place of paint. You can use
potter's clay as a colorant for the outer layer of plaster.

If you are adding colored dry pigments, mix them well with water before you add
them. (See the section on paint, page 163-167 for more coloring ideas.)

Termite mound dirt: If you live where the termites build dirt houses, you can find an
abandoned mound, crush it up, and use it as part of your plaster. I met a few people
who had tried this in Australia. They reported that it made a very weather resistant
plaster and highly recommended it.

papier mache: ground-up paper, adds a small amount of insulation, helps the plaster
stick together, adds tiny fibers that increase the strength and cut down the erosion.

Make some test batches with various amounts of ground-up paper. In one of our
experiments, we used only ground up telephone book yellow pages mixed with water
for an exterior plaster, and were amazed at how well it held up. Adding some clay
and/or flour paste would make it even better.

mica or glitter: looks pretty, catches the light. Mica or glitter added to the final layer
of plaster makes beautiful shiny bits that glint in the light. These ingredients can be
sprinkled onto the plaster after it's on the wall and gently rubbed into the surface.
Mica is a naturally shiny, glass-like scaly stone available in the southwestern United
States, and possibly elsewhere. It is like platelets of sand and may increase the
strength of the plaster.

vermiculite, pumice, or extra straw: It may be possible to add insulative value to
the plaster by the addition of materials that create pockets of air in the plaster. This
concept needs testing. If you want to experiment, start by adding 1 part to 10 parts of
plaster. See how much you can add before the plaster mix gets too crumbly. You may
want to use a little extra of the sticky additions mentioned above to help hold the
plaster together so it will hold more insulation.
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aging plaster: Like cob, all these plasters benefit from sitting around for some time.
They seem to become easier to work with and more sticky. Mix up a wet batch and let
it sit for a few days or more. Yum yum!!

Applying the plaster or render

When to plaster

Interior plaster usually goes on after the roof and ceiling are completed, and before
the floor is made. (Unless, of course, you are replastering long after the floor is done.
In which case you'll want to protect the floor, furniture, etc., from plaster drips.) The
exterior plastering can be done after you've moved into the house or you can leave the
walls as they are.

Don't plaster when it's below freezing, or when there's a chance that the plaster will
freeze before it's dry. If the sun is shining directly on the wall you will be plastering,
set up a shade for it. It's best not to plaster when there's a dry wind blowing. Ideally,
the plaster will dry slowly. This is especially important if you've used lime in your
plaster. (See page 162 for more about lime plasters.)

How many coats of plaster?

Three is a typical number of coats on earthen structures. I've never done more than
two on a cob building. Maybe it is because I am very careful as I build the walls so
there isn't much filling in or adjusting to do.

Some folks like the look of unplastered cob. It can be whitewashed or a layer of alis
can be applied directly to the rough wall, if you want a very textured surface. For a
smoother wall, chop the loose straw ends off before whitewashing.

If you want to leave the exterior of the cob walls as they are, without plastering,
observe the walls for erosion during the rainy season. If you can detect any wear, you
may want to plaster or paint with lime wash to protect the cob, or build a porch or
verandah on to the weathered side of the house.

You can add new layers of plaster whenever the urge grabs you. Remember to
dampen the surface of the walls before applying a new coat of plaster. If you add
plaster to the inside walls too often, your house will fill up with plaster. If this
happens, you have a bad case of plasteritis. Please write a ballad about it and sing it to
the next Natural Building Conference in your area.

Preparing the walls for plaster

Some natural builders say to let the cob walls dry well before plastering them. The
theory is that the walls might shrink and crack the plaster. Also the plastering slows
down the drying rate of the walls. Some old books say to plaster the interior, move in,
and plaster the exterior next spring.
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Cob walls take time to dry out completely. If you just can't wait, it's probably OK to
plaster onto partially dry walls. I have done it and had no problems with cracking.
You can always plaster over it again if it cracks.

The more similar the moisture content of the wall and the moisture content of the
plaster, the better the plaster will stick. Wet the surface of the walls well. You can
spray them every 5 minutes or so while you are getting stuff organized to plaster. This
is your chance to make last minute changes to the shape of the surface of the walls.
Use a shovel and/or machete to carve the big bumps off the walls. Layers of plaster
can be used to fill in minor dips and holes. Any gaps where the cob has shrunk away
from the wood frames can be filled with plaster.

You can leave the shaggy straw that's sticking out of the cob wall. Most of it will get
folded over during the plastering and will help to hold the plaster onto the walls. If
some stray straw sticks through the plaster, cut it off with scissors.

To carry the plaster from where it's mixed to where it goes on the wall you can: use
a wheelbarrow, drag it on the tarp, carry it in a plastic dishwashing tub, or on a plaster
hawk. A hawk can be made out of a dowel screwed to a small piece of board or
plywood.

Methods of application
e by hand
o trowel

e piece of a plastic yogurt container (this is also a burnishing or polishing tool)
e sponge or sheepskin
e big paint brush (for a thin outer plaster, alis or whitewash)

Try putting the plaster on with all these methods. You will probably prefer one way
and stick to that. Keep your tools and hands wet so the plaster won't stick to them
instead of the wall. The general idea is to apply a thin layer (3/8 of an inch or less),
in upward sweeps.

/’l

\

Spread it like frosting or icing on the walls
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The final coat of plaster can be burnished (polished) to give it a super smooth look
and to strengthen and compress it. Polishing aligns the clay molecules and makes it a
lot more durable. This can be done instead of adding an alis or the alis can be
polished. If you like the look of really smooth white walls, polish your plaster and
then whitewash it.

Polish the plaster when it is partly dry. You will soon learn how much to let it dry for
optimum polishing. Keep an eye on the drying. You can burnish (polish) the plaster
fairly soon after you apply it.

If it gets too dry before you get to it, you can re-wet it gently with a fine spray and
then polish. This is where the pieces of plastic yogurt or cottage cheese containers
come in. Cut 4 inch round or oval pieces out of the sides and lids of the containers.

ce of
plastic
container

s

You'll need quite a few because they do wear out. These can be used to apply the
plaster and to polish it. It is especially important to polish areas that will get lots of
wear, like around light fixtures, in the kitchen, and the cob furniture.

A smooth stone makes another good polishing tool. This leaves a lovely textured look
on the walls.

Replastering Later

When you are replastering after a few years of living in your home, you'll find that it
is easy to patch worn areas. Fresh earthen plasters stick well to old plaster. Wet the
area where you are replastering. Use drop cloths to protect your counter tops and
floors from splatters.
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Start on a back wall, under the cupboards, or somewhere out of view so your first
attempt won't be so visible. Practice will improve your abilities quickly. Keep at it!
Your first layer of plaster will be covered so don't be too perfectionist about it. By the
time you get to the outer layer you'll be much better at it.

Scoop the plaster onto the hawk, lean the hawk on the wall, and scrape a blob of
plaster off the hawk onto the wall with your trowel.

Where to start plastering

Some folks start plastering at the bottom of the walls and others at the top. I'm one of
the start-at-the-top kind of people, because I don't like slopping on my finished work.
The logic of starting at the bottom is that as you add sections of plaster to the walls
they overlap each other like shingles, encouraging the water to run off the wall instead
of into any slight seams that might form where the different applications of plaster
join.

How thick do I make each layer of plaster?

The first layer of plaster needs to be thick enough to fill in the dips and can be quite
thin over the high points. If the dips are deeper than 1/2 an inch, you may need to fill
them with two or more 1/2 inch layers of plaster.

A general rule for plaster thickness is: the smaller the particles in the plaster
ingredients, the thinner the layer. The thinner the plaster, the less it will crack. Do
some small tests of different thicknesses in out-of-the-way places.

Don't work the plaster too much while it's wet. This brings the adhesive materials
in the plaster to the surface, away from the wall where they are needed. If you plan to
add another layer, don't worry about how pretty it looks. In fact, leaving it rough gives
the next layer more to hold onto. If you want to level off the surface, scrape the edge
of a board across the partially dry plaster.

Make sure you wet the last coat of plaster (or the wall) before you add the next
coat. Put the last layer of plaster on with care because this is the coat you will see.
When you've finished plastering for the day, try to leave the edges of the latest
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plastering section somewhere where they are not too obvious. There may be a slight
seam where one day's work ends, and the next day's begins.

You can make relief sculpture on the walls with the plaster. Try some sculpting as
you plaster. You can always chop it off later if you decide you don't like it. Sculpting
around door and window openings can be very beautiful.

A whisk broom (straw hand brush)

is a handy tool for plastering. You can use it to whisk off the loose stuff on the cob or
the last layer of the plaster. Keep it in a bucket of water near you, to splash water onto
the dry wall. After you've put the fresh plaster on, brush with the broom to \ smooth
the plaster and to give it a lovely texture. A handled broom can be used tor each the
parts of the wall that are over your head.

Embedding decoration into the plaster

Plastering is a work of art. You can set pretty tiles, stones, sticks and bits 'n pieces
into the plaster. Some people add a little Elmers glue to the plaster behind the
decorations and tiles.

On the outside surface, you may want to embed small stones, seashells or pieces of
mosaic tile along the bottom 18 to 30 inches of the wall. This will help protect the
walls from water splashing off the roof and from the worst of the windblown rain.
This can be a wonderful opportunity for the artist in you and can add an elegant as
well as practical touch to your home.

You can make beautiful textures inside and out, by printing or cutting into the wet
plasters. Experiment! You can always smooth it back over if you don't like the results.

Polishing the plaster

To erase unwanted bumps and lumps, go over the plaster with a damp sponge or rag
when it's partially dry and 'sand' off the raised areas. (Burlap works well.) To flatten a
large area, take a piece of 2x4 or a wooden trowel and rub it in a circular motion over
the plastered wall.
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Plastering on walls other than cob

Plastering agricultural bags

Plaster agricultural bags as soon as possible because they will break down quickly in
the sunlight. You'll be surprised how well the plaster sticks to the bags. For the tricky
areas, like the underside of where a bag overhangs, plaster where you can, then let it
dry. Your next application of plaster will stick to the dry plaster and form a bridge to
the next area of dry plaster.

On brick or stone walls
Natural plasters will work well on any natural surface.

On straw bale walls

You can use these plasters on straw bales too. Spray the walls lightly with water
before you plaster them. When an earth plaster is the right consistency, it will stick
beautifully to the straw, especially when it is put on by hand. You won't need any
chicken wire or lath. Plaster right onto the straw. Use two or three layers of plaster on
the straw and finish it just like you would a plaster on a cob home. The earthen
plasters breathe well, which keeps the straw from rotting.

Because lime is caustic and breaks down organic matter, it's probably best not to use
it directly on the straw. If you want to use a lime plaster, you could put a layer of
earth plaster on first, then try the lime. Or use an earth plaster and a lime paint.

Thick layers of plaster on a straw bale wall give it structural support and added
thermal mass.
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Other Plasters

Gypsum Plasters

I have very little experience with gypsum. I did use it once at a workshop, but after
breathing the fumes as I put it on, I felt sick and headachy. Because of that and
because I'm so happy with earth plasters, I haven't bothered to learn anything else
about gypsum. I'll tell you the little that I know. Gypsum is one of the main
ingredients in plaster of paris and some people are allergic to it. The Gypsum we used
came out of a bag at the building supply store. We followed the instructions and
mixed it with water and sand. It set up slowly and can be mixed with an earth plaster.
The instructions said for indoor use only.

Builders' lime Plaster
(not gardening lime)
Caution: lime burns skin and eyes! Wear glasses and gloves.

Lime mixed with sand and water was the most common plaster used on traditional
European cob buildings and as a mortar for stone buildings. It was also used in the
plasters and mortars of the ancient Anasazi and other Native Americans.

In the United States, lime has gone out of fashion, so people there can't go to the local
lime kiln to get lime or to the building supply store to get lime putty. People in the
U.S. usually use dry powdered lime. This is an inferior product and loses quality
when it sits around in the dry state. If that's all you have, you may want to use an
earthen plaster and just use the powdered lime putty to make paint.

Making a lime puttye

If all you can get is the powdered lime, mix it in water to a sour cream consistency to
make a lime putty. Add the lime to the water slowly and stir it well. Let it soak for a
few weeks before using. This putty can be mixed into plasters or mortar. While it's
soaking an important chemical reaction occurs. Once it is mixed with water, the
quality shouldn't deteriorate and the lime can be stored wet indefinitely.

Recipe for a lime Plaster

1 part lime putty (See above for how to make this putty)
3 parts sand of different particle sizes
1/3 to 1/2 part fiber (cow hair was traditional in Britain)

Remember to protect your skin and eyes! Mix the putty and the sand well (you
can use a cement mixer), cover it well and let it sit for two weeks. Then add the
fiber to the amount of plaster you can use each day. Lime is caustic and corrosive
to organic matter. Hair is an excellent fiber to use with lime because it is very hard to
break down. Chopped up polypropylene baling twine works well too.
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Lime plaster takes more skill to put on than earth plasters. Practice in some out of the
way spots on the wall. Wet the walls well before plastering with lime. Apply 2 or 3
thin layers, always wetting the previous layer before adding a new one. The proper
way to put the first coat on and get it to adhere well to the wall is to flick it onto the
wall with a backhand stroke off a little shovel (like the kind for cleaning out ashes
from the stove). When it is partly hard, go over it with a piece of wood in a circular

motion to even out the surface. I tried this and never got the hang of it and I didn't like

the caustic splatters, so I just put it on with a trowel and that worked OK. Make the
layers as thin as possible. Do not fuss with it too much once it's on the wall.

Let it dry until it is firm to the touch but not all the way dry before you add the next
layer. You can rub the plaster with a piece of wood between each coat to even it out.
Scratch the previous coat when it's still damp to make it rough so the next layer will
stick better.

Lime is like concrete, it needs to cure slowly. In English reference books about lime
plasters, they suggest hanging wet burlap sheets a few inches from the freshly
plastered walls for a week or more after plastering. Shade the fresh plaster from the
sun. Do not plaster on dry, windy days.

A lime plaster makes a hard looking surface similar to a cement stucco.

About lime additions to earth plasters

Lime added to an earthen plaster makes it harder. It also lightens the color. Adding
lime makes the plaster caustic, so remember to protect your skin and eyes. If you are

adding lime putty to your earthen plaster, make test batches with different proportions

of lime putty. Put them on the building, let them dry and see which mixes work well.
Look for cracks. If you do add lime to your earth plaster, let it dry as slowly as you
can. Wet the walls well before you put the plaster on. High humidity days are good
for slowing down the drying process.

Alis and Paint

Alis (pronounced "a-lease" with the accent on lease) is a term referring to a thin
plaster or thick paint.

The ingredients in cob, earthen plaster, alis, natural paints and washes are much the
same. One graduates into the other as the amounts of water and particle sizes vary.

Do not use paints that seal and prevent breathing on cob walls! (Or on any wall
made of natural materials.) The acrylics and emulsions in most modern paints will
block the vital breath of a natural home! This will cause destructive moisture to be
trapped in the walls.

If you paint the walls with a light color, the house will feel bigger and the light walls
will reflect the sunshine and brighten up the indoors. This is always a hard decision
for me because I also love the warm soft look of the earth plaster or alis.
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basic lime paint or lime wash

Wear protective clothing and glasses. Because lime is so alkaline, it disinfects and
discourages critters.

Mix water with lime putty until it is the consistency of skim milk. That is the recipe!
(See page 162 in this chapter for how to make a lime putty out of powdered lime.)

This will keep very well, so make enough to cover your walls and save some for
touch-ups or future coats.

Wet the wall well before painting it. Use water that's sitting on top of your whitewash
if it has settled. Then add a little more water to the wash to replace what you've
sprayed on the walls. Just before you paint with it, stir it well and put it through a
fine sieve.

You can also use a tiny bit of lime (2 or 3%) in the water you use to wet the walls.
Apply the lime paint or wash with a big coarse paint brush. The paint will look too
thin, like you are painting water onto the wall when you first put it on. That's OK. It
will become more opaque as it dries.

Lots (at least three, more is better) of thin layers is hardier than fewer thicker
ones. Let each coat dry at least a day before adding another coat. Wet the previous
layer with a fine mist spray bottle before you put the next one on.

A lime paint is a hard white color. You might want to add some pigment to soften the
color. If you are adding pigment to lime, it needs to be compatible with the
intense alkalinity of the lime. I spilled some blackberries in the dirt and not wanting
to waste all the effort that had gone into picking them, I tried an experiment adding
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the blackberry juice to a lime wash. Well, the results were very exciting! The luscious
purple red quickly turned into a turquoise, then slowly changed to green, then to a
split-pea soup color and finally, after about a week it settled down to a natural light
brown color. It softens the hard white beautifully and seems to be a fairly permanent
color. It's kept that same shade for a year. (See page 166 for more ideas on adding
color.)

After a few years, if the walls start looking a little dingy, it's easy to spruce them
up by adding another coat of lime paint.

basic natural paint or alis recipe

* 2 parts fine sand

* 2 parts fine clay

* 1 part flour paste (white flour is finer)
* Finely sieved straw or manure

* water

Because of the flour, this mix will only keep for a few days. If you want to extend its
life a little, keep it as cool as possible. You can mix up all the ingredients except the
flour first and save some of it. Add the flour paste to it when you need to touch up the
paint later on.
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The sand, clay and straw or manure can be sifted through a very fine sieve for a fine
paint. You can sift through one of those special ultra-fine screens sold at kitchen
supply stores to keep frying bacon from splattering.

Play around with the proportions because there's a lot of variety in the properties of
different clays. Try adding more flour paste to some of the test batches.

Add enough water to make the mix the consistency of a thin smoothie or
milkshake. Experiment with different amounts of water until you find what you like to
work with.

For a light colored paint, you may be able to find some pale colored clays in your
area. If not, you can use kaolin clay. This can be bought at a pottery supply store quite
cheaply in a dry powdered form. There are other light colored pottery clays. See
what's available locally.

(Read the section in this chapter about adding color, page 166.)

Adding mica or glitter to your paint or alis makes lovely little sparkles on your
walls. If you have a good supply of mica, you can replace up to 3/4 of the sand in the
recipe with the mica. If you only have a little bit, dust it onto the wet paint or alis and
gently push it in so it sticks.

Putting the alis on the wall

Let the plaster dry, then re-wet the walls. Start painting at the top of the wall so you
don't drip on your finished work. The alis can be applied to the walls with a paint
brush, a piece of sheepskin, plastic yogurt container, a sponge, or with your hands.
Apply it with as little rubbing as possible. Let it dry until it's leather hard, then polish.
(See page 160 in this chapter for more on polishing.)

Possible additions to make a more washable surface for lime or earth
paints:

oil: Raw linseed or vegetable oil can be added to the outer coat of plaster, or to the
paint to make it more waterproof. A little bit goes a long way. Too much oil might
make too much of a moisture barrier, causing condensation to form in the wall. Try a
tablespoon to a bucket of plaster.

You could try adding scented oil so you could have the pleasure of smelling it as you
plaster. This could be especially helpful when applying a manure plaster or a highly
fermented plaster. Just like the stinky additions, the sweet smells will fade quickly as
the plaster dries.

tallow: In the old days, animal fat was added to lime washes to give a more
waterproof finish. I haven't tried this but I imagine that the paint would have to be
heated up to get the tallow to melt and blend in.

glue: Adding a little white glue will give you a tougher surface. A little goes a long
way. Try 1/4 a cup to a bucket of paint or alis.
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eggs: You could experiment with adding eggs to the paint. I tried painting beaten eggs
over the paint after it had dried and that made the paint a lot less smudgy when
quickly wiped with a wet cloth.

milk: Milk was a common ingredient in old fashioned paint. You may want to try
using milk instead of the water in the recipe to make a more water resistant surface.
The milk paint will not keep well.

adobe protector

Carol Crews built an adobe dome in New Mexico. She painted the top of the dome
with a commercial product called 'adobe protector'. Its manufacturer says the
ingredients are secret. Carol says it works well, making the water bead up and run off
but still letting the building breathe. This product needs to be painted on again every
year and is expensive. "Adobe protector" is carried by El Rey Stucco Products in the
United States. Call 1-800-621-1801 for more information.

What about mixing earth alis with lime paint?

Mixing clays and lime seems to be a little tricky. In my experiments, some turned out
dusty, others were excellent, and I'm not sure why. You might want to make up some
test batches and see how it works with your clays.

A tough natural paint recipe: Not for use on cob!

This recipe is for use on cloth roofs (see page 140) or for painting wood. It is too
waterproof to use on cob. Stir carefully: 1 part of builders' lime into 8 parts milk, then
stir in 2 parts boiled linseed oil. Strain it through a sieve and use within a few days.

Some ideas on adding color

You can put the color in the last layer of plaster, or use a colored alis or paint.

If you are adding pigment to lime, it needs to be compatible with the intense alkalinity
of the lime.

If you want exactly the same shade on the walls, make up a big enough batch of paint
to cover them all. It's hard to make another batch of exactly the same color.

Be adventurous! Most of us are used to walls that are all the same shade, but varying
the shades and/or the colors adds a more natural look. Sprinkling a dusting of dry
powdered pigment on the wet paint and brushing it gives an unusual and natural
rocklike finish. Play around, see what you can come up with. You can always change
it. It's easy to paint over if you decide you can't live with your last creation.

To add color to your mix, you can use pretty colored clays as part of the clay
proportion. It is amazing all the different colored clays that Mother Nature makes.
Keep your eyes open to see what you can find.

171



I have found that adding clay to a lime base paint makes the paint dusty. It comes off
a little on your fingers when you rub it after it's dried, so it might be best to use some
other colorant for the lime paint. Or maybe some types of clay work and others don't?

You can buy natural powdered pigments to add to your paints and alises. These are
highly concentrated and you'll only need a tiny bit to add a lot of color! Add a little bit
at a time, until you get the color you want. Mix the pigment with water by shaking
them together in a jar before adding it to the paint. Some natural pigments come
already mixed into a paste.

Chalk-line chalk is a cheap, available, very colorful pigment that you might want to
play with. It's usually bright blue, in powder form, and is available at hardware stores.

I haven't tried it, but I've heard you can use commercial clothing dyes although these
may be toxic and dye production definitely pollutes our precious Earth. The amount
you would need to color your paint would be minimal though. There must be natural
cloth dyes available. Or you could get a book on natural dyes and experiment adding
these to paints.

Laundry blueing was common in the old days for making white clothes less yellow.
It makes a beautiful blue coloring for paints.

FINISHING TOUCHES

e Finish the drainage.

o Put up the gutters and down-pipes and make sure the water has somewhere to
go where it can be useful and won't do any damage.

e Hang the door(s) and openable windows.

e Do the plumbing, electric, and propane. Install the light fixtures and sink.

e Put in your cooking and heating systems if you haven't already, and get
firewood if necessary.

e Build in the cupboards, and finish up any work that needs to be done on the
shelves.

Now you can move in!! Pat yourself on the back. Savor the pleasure!

Trails and roads

Fix up the road and the trails if you need to before the winter.

Roofs and floors for outdoor sheds

When you are through with the main house, make patios and add the roofs to the

porches and sheds that are connected to the house. Put in their floors. Even a
truckload of gravel or bark will look good and help keep the outdoor floor areas dry.
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If you want to make an outdoor cob wall, it must be protected from the rain.(See the
illustration for a clever litle roof that will do this job.)

Around the house

Putting bark, gravel, or plants along the side of the house will stop some of the splash
caused by drips off the roof, which can erode the bottoms of the walls over time. Like
any type of home, it's not a good idea to let the sprinkler run onto the walls.

A clay type soil will shift a lot when it expands and contracts as it gets wet and dry. If
you live in a wet/dry climate with a heavy clay soil, you can plant gardens right next
to the house. Because you'll be watering them in the dry part of the year, the soil right
around the house won't dry out and shrink so much, therefore the soil will move less
under your home.

If you haven't already planted deciduous vines and trees around your home, do it as
soon as possible. Vegetation adds a wonderful feeling to any home. A trained vine
around a window or door is a beautiful way to shade an opening from the summer
sun.

Start dreaming up your gardens and next adventures.

BACKWORD

Your cob home will attract curious people from far and wide. While you are building,
it's great to have a flow of potential helpers. Once you're living in your home, you
may become tired of all the tourists gawking. One way to solve this problem is to
have a specific day and time when visitors are welcome. If you have the energy, share
your home to inspire others to build with cob.

If you are reading this after building your home, I would like to take this opportunity
to congratulate you! You have created one of the most personal human rights (shelter)
for yourself. I would love to hear about your building adventures and see pictures
of the results. If you would like to contribute ideas or innovations, please do. Maybe
they'll be included in another edition of this handbook.
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GROUNDWORKS

PO Box 381 Murphy OR 97533 U.S.A.
Write to:

GROUNDWORKS

PO Box 381 Murphy OR 97533 U.S.A.
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