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INTRODUCTION

WHY A WOOD-FIRED, EARTHEN OVEN?
Modern cookbooks make bread-baking seem complicated
and difficult — which it is not. Building and baking in a wood-
fired earthen oven restores the simplicity of bread by returning

you to essentials: earth, water, air, a nd fire.

Plants transform the energy of the sun into w oody material,
fire transforms wood into energy, and the massive walls of an
earthen oven absorb and concentrate that energy as heat. After
a couple of hours, the oven is hot enough that you can remove
the fire and bake bread. The hot, dense mud radiates its stored
heat at a steady rate (like the sun!)

Radiant heat is fundamental to our very existence — from it
we have photosynthesis and weather, food and shelter, and
sunny days on the beach, not to mention wheat and bread. The
architect Christopher Alexander says that humans have a
biologically built-in human preference for radiant heat — his
answer to why people prefer an open fireplace to an open
heating vent. Perhaps that's another reason why bread is
better baked in a wood-fired oven....

Radiation is one of three ways that heat can be transferred
from oven to bread: the other two are convection and
conduction. Convection is the reason why warm air rises —

INTRODUCTION 5



o faster — the faster they move, (1,
ﬁmhﬂ.ﬁ:mwﬁrﬁszﬁs&wwufl]mm there are in a4
farther apart u"? H"m Fewer molecules have less weighi
given amount ¢ SP:erthan cold air; thus, hot air rises
mairllgl‘l any gas or liquid, but it doesn’t work in
'Cﬁ'ﬁmmwrﬁ:;ﬁckaﬁ metal So heat doesn’t always rise,
mnd-m!ﬁﬂ&mm&m In o solid material, heat moves in 4))

nrntlﬁﬁb:;‘: methﬂd called conduction. Conduction is how
.dlw - 15 ; ) an egg — direct contact with hot meta|
ahot frying pan cooks

! , ickly to the egg, which cooks much
m#:ﬁdﬁl 1\?;5 anly in contact wrllh hot air,
Modern ovens depend primarily on convection, so it's not
the oven that does the cooking; 'Lnsw.?d, ”7‘,“ air carries the heat
o your bread, and the bread cooks. Even if a modern oven has
no hot or cold spots, baking more than two loaves requires
careful arrangement so the air can carry equal amounts of hea
to every loaf. Fancy, so-called “convection” ovens try to
improve the situation with a fan that hurries the hot air
‘around. Special baking pans or stones can hel p improve vour
bread, but they are poor substitutes for the original oven,
which was made of earth.

VENT ALLOWS
STEAM TO ESCAPE

GAS AND
ELECTRI¢
OVENS B
RELY ON
NON
RENEWABLE
RESOURCES
LIKE cOAL
BIL, AND
MNUCLEAR
POWER

R 0

An earthen oven bakes vour bread using all three kinds of
heat transfer: radiant heat from the hot walls; conducted heat
from hot bricks through the bottom of the loaf, and convected
heat trom hot, steamy air switling inside the sealed oven. With
all this heat from every direction, many loaves cook as easily
as one. In addition, the different kinds of heat working :
together improve \.\'}1.1.1 15 called “oven spring” — the irregular
air holes and high loaf that happen when a vigorous batch of
yeasty dough gives a final surge of ac tivity in response to a hot
floor and hot, steamy air. In addition, superheated steam
caramelizes the sugars in the outside layer of dough,
producing a lovely, crisp, substantial cryst.

Building and baking with a wo xd-fired earthen oven not
only makes wonderful bread, it can also teach you things
you'll never learn with a modern oven, bread I-‘n;ii.'h:nl;-, or
book. Instead of turning switches, you will come to know
earth, air, fire and water, and you will come to know the life
they give to grain and yeast and bread, as well as the life they
give to us. Books can explain why, but the best way to really
understand is to do it yourself. “You got to go there to know
there.”

walls

RESOURCE!
The Bread
Builders, by Dan
Wing wid Alan
Seotl, isaq
twonderful and
complete réference
ot the science and
art of baking in
retamed heat ovens.
[Eexplains in detail
the specifics of
recent research fnto
wyeasts, bacteria, and
the fermentation of
dough; and puts it
all into context
with visits 1o twell-
known professional
bakers. v also
includes plans for
builiding a
professiomal-quality
brick oven and
mstructions for
using it. If you
want to graduate
from nmiud to brick
and apen your own
bakery, or if you
fust want to know
ntore about bread
and'ovens, this s
an essentinl book

EARTHEN OVENS ARE BETTER FOR
BAKING BECAUSE THEY PROVIDE
AN EVEN SOURCE OF ALL THREE
KINDS OF HEAT:

1. Radiant heat, from hot, massive

2, Conducted heat, from direct
contact with'a hot brick floor

3. Convected heat, from hot, moving
(& steam-charged) ain



RESOLRCES
spec(amlar
Vernacular, by G amolee
Polos and fean-Lowis
Bosirgeois i an
fhspriring collection of
photos and essays
documenting the
parthen tradition as
practiced in Africa

The Cobber’s
Companion, by
Michael G. Smith, is an
up-to-date giidebook
and complete
inttroduction to building
with earth; it covers
siting, foundations,
mixing, hulding cob
walls, detail work, rogfs,
{loors and finishes.

EARTHEN BUILDING, )
OR WHAT 15 ‘COB.'ANYWAY. T

Earth is the most common, and ;I‘-.-‘rhdp? the most v ('|.‘*||I||l
building material on the planet. Mixed with sand and straw, a
clay subsoil will become very hard ; ‘ :
the first, natural “eoncrete.” In the Americas, this flT-.Ilt’I"I.I] is
called “adobe,” from an Arabic word, .ll-ll.)bd,‘J“t.'dH”l,L: “the
brick.” Invading Moors brought the word to Spain from North
Africa, where the ancient tradition of mud building continues
today, In Britain, the continuing tradition of earthen building
is called cob, from an old English waord meaning “lump.” The
Brits skipped the step of forming bricks, and made their walls
by packing wet blobs of mud on top of each other, letting them
dry, and carving them smooth. Five-hundred-year-old cob
houses are common in Devon, England, where they are
recognized on historic registers, and command high prices
when sold.

Protected by roof and foundation from direct rain and snow,
earthen buil.dings hold up very well, even in damp, windy
gf:gD;:llcl;:;l:; ::w;d st;n‘ii\_l in‘thr.' temperate rainforest of the
wooden cabin —f:c;tatr:\ n:;:ﬁ‘;:’:;er 2 m:l drier than m}'_'

Bt e bugs ot woodant -1‘“ it s lmpen'lous to fire,

Building a mud oven is like bu;ldqmath %
smaller scale, The dome shape is ban}g_a mud house, on a
beehives, bird’s nests “a\‘e«p-l' 4 s}m in nature, common to
the Houston Astmd(‘h;‘ne _";:' 1 dw i_’].ll.l'lgs. |g]‘::‘05. huts, and
build and heat. rong, self-supporting, easy to

and durable; indeed, it was

MUD MAN OVEN & REAR VIEW, OREGON, 1995

It rainy climates like the Pacific Northwest, ovens are best
sheltered under a deep eave like this, or under a freestanding
roof. Protection from wind-driven rain is more iniportant for
the baker than for the oven, which would only “melt tif it
was completely submerged. Ovens can also be built indoors
Take every possible precaution against accidental spread of
fire, just as you would with a fireplace. Yes, il ‘s the sante cob
cottage as the picture on page four. The oven door is under
the fish chimney, at the rear.
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CHAPTER ONE:
BUILD A BASIC MUD OVEN

[he basic oven is asimple, dome --|\.|}u-\1 shell of mud and
sand. Itcan be one or more layers thick. In order to provide as
much useful information as possible, this hapter talks about
how to build a three-layer oven with no insulation. If yvou
want to try a simpler one layer oven, or a more complicated,
insulated oven, see Chapter Five

The diagrams show the layers as follows:

1. Adense thermal layer (approx. three inches), with no
straw.
A less dense layer with added straw (up to six inches).

I~

This is where yOou can do I'l\il_;;|\ 5K li||“‘l!l\_~,_;, the extra mass
will also hold more heat, which means more baking time
from a Sil‘l};]g' firing. (If you decide to insulate, this would
be the insulation layer.)

3. A finish layer, or “plaster,” of one to two inches.

Note that the diagram shows a 27 inch oven, which refers to
a 27 inch diameter baking floor. The total diameter, however, is
about 48 inches, or four feet, because each layer adds twice its
thickness to the overall dimension.

="

("
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HOW BIG AN OVEN SHOULD | MAKE?
Aithnugh the plans show a 27 inch oven, you may want to
make a smaller or larger one. In order to determine an
optimum size, decide how much and what kind of baking
you'll want to do in it. Will you be baking daily? Weekly?
Monthly? Twice a summer? Just breads? Or meat too? Turkey,




may neesd a larger, higher door, which means 3

¢ I ;\I'ld.l'l.]l'-‘! brick or metal door frame,

uple of loaves at dIIinu-. you'll quick]y

ge pven that requires lats of wood to

I heat. A twenty=seven inch oven is !.m'ltt\-l sizable. Three feet s

i Es sally if your fuel supply is limited, you may want 1o

i g"l \P; size accordingly: A friend’s youngest daughter
Lgidﬂif she could make a tiny one, 8-12 inches in:lmmvh-r
just big enough o bake a l_t'w cookies — why n_nt. t :

To figure your size reqmrerpents. lay out loaf pans, baking
travs, or raunds of paper as big as you make vour loaves, and
see how big a circle you need to contain it all. That's how big
an oven you should make, (Remember that loaves rise and /o)
spread, and that the wider your door (to accommodate cookie
sheets o pizza, for example) the more heat your oven will

roasts, etc,
larger oven overd

rl}f' you only bake aco
get frustrated with @ hu

lose.)

GETTING ORCANIZED
LOCATE YOUR OVEN SITE
If you take the time to answer the following questions (on

paper or in discussion), you can avoid some real headaches
* Where do you prepare your bread and other foods? 4
* Where is most convenient to your kitchen?
. l‘jv"dj;e ground roughly level?
Y 5‘:“0:!;!-;1: ::ﬁn when it's cold, dark, or rainy?
sight? ¥ necessary pathways be well-lit at
* Are there an
o Which way gﬂ:‘]’o&ﬂ‘i’eﬂgv protected by a roof or overhang?
o Con Yo e ind blow? Where will smoke go?
Prevalingywind so the door faces away from
* What are the fire hazards)
vhere do you store your | :
-Q‘_"-’n-silg?‘Might },mi; :roﬁses::;d? Is it convenient to the
'Iﬁi%;:rn‘:::ﬁﬁ? (safely) serve as oven
st ve
€ Instirance? Protect against possibly voiding

WHEN LOCATING YOUR OVEN, THINK ABOUT:
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MATERIALS & TOOLS
In this mnsumlt‘rt'lll e
something blc'a.utfful ;ml u.] lu X

11 G before you uy a i
hand: =0 ighbor's, of the dump or
yard (or your neighoars. i
what mightsuit your purpase-

Amounts listed are estimales, : gl

i site: every combination af materials, and every oven is
E.“-f'v,:l[ = amounts will vary accordingly. Collect more than
?:.Tgr;::,k \':lu'” need — it's easier o use ur.,uvl ricl of a little
sand than it is to stop in the middle of a project to get more. [f
you're h.wingimubh- finding what you need. look at Chapter
four for ideas on how to make do with what you've got.

The chart “on weight and volume is not exact: materials
vary in weightand volume according to w hat they are and
how much water they contain; w heelbarrows and buckets
vary in size; backs and arms vary in carrying capacity. My
barrow is one of the six cubic foot variety. Yours may be ;
smaller or bigger. A cubic foot is about seven and a half
gallons. Sand and soil are heavy, but easy to move in smaller
amounts. .

ful with just what you TR
stuff, look around home and
dumpsters) to seq

and this isn't a cookbook

:;' 4+ |00 L&S SAND/DIRT

Ll 777 £ 40 (RS WATER

= £ 300 LRS OF SANO/DIRT

:%-r%ﬂi %: + 900 LBS

0 . SANO/DIRT
g::::;?aﬂrmwmum f!
« bic yard equals 27 cubi fo
o " =COUUIC feet, Oy ¢y i
3 approximat E?ﬂ;:;f:ﬂuﬁ “bﬂli{ sevenand a half gallons, but o
r cubic fou's; C;{f ifyou need one; sand or rock
¥ .-,Wl!ﬂds-[lm;n "f!-‘!‘ﬁvc—gnh'm: buckets make a
Tolde g 1ty small loads ape

99200 1y CASICT O your
2 Pounds, or  third 1 q h.-.d,f'ﬁnr.f of

ture, it 15 immensely satisfying to make

MATERIALS LIS
o Walter: il you don’t have eas
access toa hase, buckets will
do y
« Dirt (subsoil): sever al
puckels to a wheelbarrow
full — depending on clay
content (see Step One), Save

lup.-f-uil for your garden

» Sand to mix with mud: a couple of (large) wheelbarrows full;
"5]\JT'|_‘IH (not rounded or beach) sand is best; ideally the
biggest grains should be about 1/8th of an inch — coarser

than “mason’s” sand. My local gravel pit fills my pickup
with “concrete sand” for $5 — free if | shovel it!

« Sand for the oven form: a c ouple of wheelbarrows full; this
can be beach sand, concrete sand, mason’s sand, river sand,
ete. It should hold its shape when wet.

o Straw: a small, two-string bale is more than enough, and
should cost less than $5. Or ask if you can sweep HelBoss
straw out of a horse or cow barn; it takes a lot! ;

e Foundation: a three foot high base 45 inches in diameter
requires about a yard of rock or “urbanite;” but you can
build a foundation with less — see Chapter Four

« Foundation filler: 1/3 to one yard or more of drain rock or
rubble, (depending on foundation depth).

s Eloor: 21 standard firebricks, 4.5x9 inches each, or 28
standard red bricks, 3.75x8 inches. Bricks may be new ar
used, but should be smooth, flat, and free of chips and old
mortar, Prices will vary; red brick is cheaper than fire brick,
which costs about $1 each. In general, red brick is fine for
less than weekly use. Drawings show firebrick.

*» Wood for a baking door: a slab an inch or two thick,
approximately 9x 14 inches, and nails or screws as needed.

s Newspaper

TOOL LIST

* Shovel

* Wheelbarrow

* Five-gallon plastic buckets

* Tape measure

* Tarps: 6x8 foot min.; a bigger tarp turns d heavy load more
easily. Woven plastic lumber wrap (in the dumpster at the
lumber yard) is sometimes stronger than blue tarp —firee,
recyclable “waste.” Tyvek or Typar housewrap also works,
and scraps are sometimes available at construction sites.)

Also knoum as

busted-up conerete
floor or sidewalk slab

on its way to e

dump, “wrbanite” 15a

great “urban
resource” that makes
a pretty nice building
material. It's cheap,
easy to stack and
_~'rn‘rr\.' A friend got
dumptruck loads
.f:'[‘[‘:‘r_‘i'{:‘ free and
made it il

foundation of a large

cob house I beliweve
the tern: was comed
by David Eisenberg,
an architect who is
working to make the
International
Building Code more
environmerntally
responsible, amtong
other things:



atulas, dull knives, etc
.ip!-i“\-l'.:\{' etc:)
t dirty in, and boots if

o spoOns, sp
» [umber st
s old ¢lothes o g¢
voudon’t want o

* hardware cloth (
inch), on 2 232 foot or larger wood frame
soil, and straw (see

go barefoot
uptm[hﬂl. (1/40r1

»

for scroening sand,
phota on p. o4); expanded metal lath also
works, a
sharp edges that grab unsuspecting flesh
o spirit level, two or four foot (optional)
« muchete, hatchet, or weed whacker and
large garbage can {optional)

a spray bottle/mister (optional)

FOR INSULATING WITH STRAW-CLAY:

» sheet or two of ld plywood. tin roofing, or other hard
surface

# hay fork

» electric drill with a paint-mixing attachment

TO MAKE OVEN TOOLS:

* old hoe and/or metal weed “whip” and/or shovel

* wooden stick about four feet long

* clean rags

. 5:::;;8 5'_01:300& scrap lumber, three to four feet long, or
Pl'wmd-n and approx. 4x12 inches of masonite or thin

WORK SPACE

You'll need space to mix mater;
P aterials o
;v_!ej];e-feet minmum, plus plenty of r:
_w“_r_hlpa-s. tools, materials, et A

a tarp — nine by
om around the edges
Acramped space makes more

BEAUTY & scy
Farthar - CULPTURE

Lo a - AINg is inh F
mﬂhmugty oven, IE ;eozu(’a:g"‘lptural, S0 it's hard to

B0 saliis o o 1
hﬁ:«;’é"n do. miahunsh‘Pf' between where

uggcst YtD:;r{o::;]mth,and the openings of
E ‘?‘;@Msmcm and mythical figures, You
IF, the as'.;:';vhﬁuw 80d, or a piece of

“Enant bely/ €nthas all the taut,

nd may be cheaper — just bew e

ON “WATERPROOFING”

An earthen oven, like a living
thing: breathes. When |'.|Ln|;.-l_ it
asaxhales” steam. Putting a non
111-\-.lth-ﬂ‘l'~" walterproof finish (like
cement or paint) on an oven is like
putting on a rubber suit to
exercise — it traps moisture, Just
as \'lﬂ.l'l'l get soaked with sweat
running in a rubber suit, steam
from baking will condense against
a non-breathable finish and soak
back into the oven. Enough of it
can soften your oven, and even
cause collapse. At the very Jeast,
vou’ll have to dry it out every
time you bake, which takes extra
time and fuel.

Cement also cracks, allowing
water in faster than it can get out.
When the mud gets soft enough,
it will leak out with the water. Or
water freezes, cracks grow, and
your oven erodes. So ovens are
best finished with water-resistant
plasters such as lime-sand or clay-
manure mixes. Such plasters are
breathable, and are traditionally
used on earthen buildings in
Africa, Central America and
England (see Step Seven, and
Chapter Five on “Finish
Plasters”). However, even the best
breathable plaster will suffer from
prolonged soaking in wet

weather. The best solution is a Y’

roof.

EARTH “BREATHES,” WATER
VAPOR PASSES THROUGH

EARTHEN PLASTER -

ses v bae 8w s

Sregsnnntatasamens



Consider your oven as
the centerpiece for a
really beautiful prece
of “tndrgenous”

OVEN = "- -‘ e f
AROOF FOR Yqztt)hfllld rool 1s like — well, an outdoor - . ::_--I % o ¥ ' \. !
o works fing, as long as YOu SIAVE good e AN ;]]. LT Y IR e

o sestern “hornos w2 S M_'-‘".FZ;‘;
Tr.!dumnij-hu;‘-u-n ina desert en T -m s e
S an, tt will also create s T 3
all E\i.ulln'tl out in advance

weather and try it oul. Seq
big table where you

archilecture. You
could build a
senncireular cob

.

'seem Lo survive

aven wit
“Icﬂlht‘r vironment, a roof
cove
very well unc
will not only pr
o You don’t nee |
hie oven i gOo
st a tray, ora
1 — a spot tores
oaghand yy out all the przza makings? When

‘tf::llﬁrti‘:::‘ll.l{:tum to suit yourself. The possibilities
oven could fill another whole book, so I'll just
offer a few suggestions and ideas heres

{f you just plan for fair-weather baking, a tarp, boards, or an
old ﬁitw of tin roofing will protect yOour OVen w hen you're not
baking: A simple lean-to or shed roof without walls can be
built over the oven on & four-post shed or A-frame A carport
might do, or a long eave on your existing house, or a new shed
roof off of an existing building. | built a sm
athome that I wrapped with a couple of sheets of corrugated
tin, cut and folded to fit around the door, and nailed to the
wood frame— not pretty, but it worked, even for baking in

the rain.

enclosure, with a

beautiful, liomg, (and

userul work

Spac
h-ll..)'-\‘l-"'"'r Build t
what you fireproof) sod roof!
can knead
yiou know
for roofing an

o 4
W o
g T

all temporary oven

CAUTION
Leirve generous
ventilation gaps
(37 min.)
betieen
the oo
and an
thing i
that

nigh
ey

) SOCIAL SPACE
* as shoton at this camp. People gather around to

ORNER INIL

ANOVEN CAN TRANSFORM A DEAD ¢

m’-"f X ..i ;
Sﬁﬁ,rq. ACANAD(AN- ASIMPLE FRAME $T1c- & :1:” aven can create a newe outdoor “room,
e ok g];:ﬂ? 100r AL&Q}.\;\i(--l"l[:l:: WITH A r:'i”t h, ht‘.f‘.{), or just to sit in a beautifil space that previously went unused, even though it was
sibicor’ Y .mr}lt,s EWITH A Rf;‘;;i:'ilm‘ﬁl spot. Chimney and roof were beautifully crafted by master carpentersata Natural
AR : tding Colloguium.

R



oil is a mix of organic matter

&R matter (rock, sand, silt
& -

COmpEs of cami
(e 111 E'-‘} Relow 5 subsoil, “-"‘_"1"‘ il
and clayk { rock. Topsoil (especia

Jots of organic matter), is besy
however, subsoil is better. The

v when it's full of

: mpsE
from decompos ¢ humus, and

For building:

about 1510 : -
it dries into solid mass that is dense

te! (Indeed, it was the first

m Worms, Compos
for your garden:
jdeal mix contains
<and, and small grav el;
and strong — much like concre

concrete!)

25 percent clav, with the rest si|

OF LIFE: OFTEN
MORE FERTILE
WITH LESS
CLAY

TOP SOIL
DARK. FULL

SUBSOIL
COLOR VARIES.
LESS PLANT
LIFE, OFTEN
RICH IN.CLAY

Rigzcmzmc CLAY SOIL

ll'sha{ds:rb::ﬂl;as a:;;ﬂd and recognizable characteristics.

lavesashing markozsn tcrumble easily. A shovel

Sl 5 “:ld enough water to soften it, and

your finger Yfiﬂ\&mmﬁﬁmal €en your palms and wrap around
iand ks it:?ﬁ'g:g. You can mold it, work it,

e e hard and not crumbly. But

o ard, it will sti]] fee slippery because

et cles are flal, and slige

ead of rolling and rir 5: €085 one another smoothly,
i O, g« O the s i
] S Houry or epymy 4 finger. Silt or organic
Breasy, SMmbly. Clay feals sticky, slippery,

v of clay, silt, and sangd

Hlaving said all that, it’s not hard to mistake fin
Lt rul'i'lJ_\' My tirst ]\\_-,-: cob project was a wattle
and daub “-1“!1_!-‘!.1[1'. I'was in a hurry, with
helpers coming. I'd dug around and found

very fine subsoil that looked pretty shiny,

oticky, and homogenous, “Clay!” | thought,

;md didn’t both with testing, Nope. It was a .‘}cml JL—:.—;_:-
light, fine silt that might become clay in a few - \ =
hundred thousand years, (Though it did work for A
daub, | don't think it would make a good oven — | AR S
should try it one ol these days,) Literally forty feet away, e -
however, where the tlood !1|.n|1 rises up into the hills around

my house, there is beautiful clay soil — so | learned!

You will too; just look around and take vour time If vou
can't find clay on your site, look at old quarries, riverbanks,
hunds, road cuts, building sites, and neighbors’ vards, Be
careful too. Fill dirt from developed sites or old dumps may be
full of broken glass or dangerous debris, and depending on
where you dig, you may need to ask permission, (If you
absolutely can’t find clay soil, see Chapter Four.) ;

A SHAKE TEST
Most soil is not just dirt, but a mix of different stuff in

different sizes. This test separates soil into layers from large to

small: sand and gravel first, then silt, and then clay. Pulverize

a few handfuls of dry soil to dust; if it's wet, mash it like

potatoes, with no lumps! Fill a clear glass jar, half soil, and the

rest water; add a teaspoon of salt or liquid soap to help

the clay settle faster, and shake hard ‘til thoroughly

homogenous. Watch: rocks and sand will settle very S H A K E TE S |

fask: five to ten seconds for coarse sand; up to 30

minutes for silt; and days or even weeks for clay.

IMPORTANT: If the water clears in less than 1/2 hour,

you'll know for sure that you don’t have enough clay! = —7
At 20 or 30 minutes, assuming your water is

cloudy with suspended clay, try to locate the point

where all the silt has settled, Make a mark there WATER
(don‘t worry if it's hard to tell, you don't need an LAY
exact measure — try tapping or gently shaking the

SILT

jar: whatever is still in solution will vibrate, Make a
mark between what moves and what doesn't). You
won't be able to tell exactly how much is sand,
because wet soil compacts more than dry stuff, but
you'll get a rough idea of proportions. In your final
ob mix, you want 75-85% sand, and 15-25% clay.




:-eu;:_ém-ol_nﬂrss"r MIXES

CRUNCHTEST 0 g and find what cobbers call “red;
Same ¥ "Iwbinilﬁm of sand and clay. But say you hay,
mix,” P T;gr:’s about half clay- That's too much. If yoy
asail that looks b an equal amount of sand, you'd get one
were _mﬁ”.‘"ﬂ : from your soil), and two parts
B ipaemsnd (BD Y and s
part ghl oﬂE]ﬁ'ﬂ-ﬂc y o pe parts sand, or 259,
and — roughty
puresind — ! !
c;gy.ﬂ' ! 3b‘:':;m m'w f’i‘” sqil to one part sand, one soil
wﬁﬂi;::le to three, one to four, one to five, etc. Keep
mm 4 "'rauso.wu_kmw which is which: Dampen each
e Iisi‘:]e?aﬁhédﬂ“kh for pie crust (maist, sticky, but not a
mi 5 'antil'l' ncwith a fistful at your ear, you should be able
g’w 0 wdmmdsﬂ"di“& If you can't, it probably
i the next mix.
doesn't have enough sand. Try

SNOWBALL TEST . . :

Makea small batch of what you think will be a good mix.
Mixtttlpth-’dfy (if it's too wet, you ‘Il get confusing results
since water alone may hold it together). Pack it into a very
firm ball (this can take some minutes to really consolidate it).
Drop it o the ground from waist high. It should hold its
shape with little or no cracking. If it crumbles into grains and
small clumps, it has too little clay. If it goes flat and smooth

witbi:d&d‘aeﬁi'g.;at-all, itneeds sand. If you're not confident

JUST RIGHT
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'g‘mlh'vlL
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HOW MUCH DID THEY SHRINK?
MULTIPLY THAT AMOUNT BY:TEN

ETC-) MORE
STRENGTH + FOR PERCENT SHRINKAGE
LESS SHRINK (E.Gi, 025" x 10 =2.5%)
1S BEST

TEST YOUR SAMPLE MIXES FOR STRENGTH AND SHRINKAGE

The best way to find a perfect mix is to make loaves, or “bricks,” dry them, and see
ho“_’_ they hold up. Using your measured, sample mixes, make a series of well-
compacted “bricks” — by hand, in a plastic container, a loaf tin, or a wood frame.
Don’t make them too wet, and don’t add straw, as that only makes it harder to see
Eracks and test for strength. The “bricks” should be at least an inch thick, and at least
ten inches long, Clearly mark off ten inches on each brick, and let dry (in a warm
oven if you're in a hurry and it’s raining). How much did they shrink? If your marks
Are now only nine inches apart, you had ten percent shrink. Try for two or three
percent. Test them for strength with a simple “squeeze test” (next page).
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NGTH TESTING
4 comer of a brick betweern

Does it crumble, or is i
The trick here s to apply,

STRE
Sqm\'zt‘
your Hngers-
! )
hard as rock
almpn‘a!@l\'&‘ foree
(Even the
much bene
rebar and it's also w hy buildings of

earth asually hay
The best mix 1s the strongest, with th

athont bending

sprongest conerele won't
fing — that's why we hav,

e straw mixed in.)

¢ shrinkage and cracking.

Jeas ; ;
\ y Builders using earth for structural
f e ited earthen buildings use
sonents of inhabited earthen RS use
THS 15 A / compane but employ more precise

the same basic tests,

SHHEEZE machines and methods to measure the strength of thei;

TEST, NOTA © building mix against much more rigorous and scientifi
e P >

ter.
ot " 2w <hould be able to get a goad enough feel by hand, but

mple, or hitting it with

n
e T You able ¢
you can also fry stepping on asa
something hard.

ACOLLARORATIVE
OVEN ON AN
“LIRBANITE
FOUNDATION
Amenber of the
commniniby where this
s butlt wws kind
enougf to lef me knoti
aloutit. 1 wasa jaint
project of shudents of

<TEP TWO: FOUNDATION & FLOOR

* Your foundation needs to do four things
L A

| Huplull't the
5 keep the whole structure rigid, so it won't shift when th
y tw &
grou

ik }1n|ll'\l ag
eoven toa wood working height (a low

welizht of the oven

nd gets wet or freezes;
ainst }11'.‘t|.|||.| moisture and rain:

4, raise th foundation is

casier to build and perfectly adequate for occasional
baking but if you use it a lot, you'll want the oven oo
about waist high).
For now, 1’1l deseribe a foundation of “urbanite
chunks, but the same basic procedure applies to rock, black
brick; railroad ties, etc, (For more foundation ideas, ses :

Or concrete

Chapter Five.)

PIGGING YOUR FOUNDPATION HOLE

Mark out a four and a half foot circle where vour oven will
pe. Unless vou're building directly on an existing concrete pad
or driveway, dig down to the frost line (ask a local contractor
how deep that is). The bottom of the hole should be firm and
solid; if necessary, tamp it down with a 2x4, pole, or other
implement that you can use piston-fashion for ramming

Fill the hole to ground level with drain rock and rubble (or
anything that will be firm, but allow water to drain —if you
have masses of urbanite, use that; fill gaps with sand or g:-.n el
rather than soil, if you can. Otherwise, don’t worry.) Round
drain rock or dry sand will settle quite well by itself, but if it
feels soft, tamp it solid.

If you're building on very wet ground, you may want to dig
adrain trench (with or without plastic drain pipe at the
bottom), to lead water down and away from your oven site.
“Drain to daylight” if you can (in other words, to a place
where water will flow away naturally). If you're building on a
slope, make sure you level off the material in your foundation
hole. Use a spirit level if you like, but for such a small
foundation, trust your eyes — their accuracy may surprise
you.

Lay out a first course in a four foot ring, at least a toot wide.
Fill the ring with rubble, sand, or gravel. Lay the second
course on top of the first, being sure to stagger your joints like
bricks, “one over two,” as old-timer wall-builders said. If it
seems wobbly, make a mortar of about one part mud to three
or four parts sand (the same mix you'll use for the first layer of
the oven), or use commercial cement mortar if you prefer. Ii
you're short on rock, you can make a cob foundation on top of

CHAPTER ONE: BUILD A BASIC MUD OVEN
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e

enpe theres no way for
f rock;just |1mh1-.nr.
ingl » courst (| : b
i e i “""l_ {rain rock ensures that wate
‘I'“"f'“""-‘ mumhlmn withdré £
ik . oven base
Fd_l“ : i B o then structure and the
wiorn t miigrait * petween an earthen :
this ‘Lupiﬂ.lr\' preak ches worth: ([f you re R e b rock
il — at Jeast iy inches foundation cant be filled with

is important to hay

Groue : of the :
5 Je; or cand, the rest ¢ o vary el R T e
ﬂil‘l‘ @, O = 1 he L}i“?"d down 1x

soll.but o ¥ ill sink.) Fill the foundation not quite
] RS ” be fi”\'\] with sand f

o o
the o)

your subfloor.

Jast four in<

A FOUNDATION O LEVER

{ANL

UNDER BRICKS

INSULATION UNBER

SAND [OPTIONAL

A FOUNDATION ON SLOPING GROUND IN A FROST ZONE

FROSTLINE
VARIES —
THECOLDER
youR
WINTERS.
THE Deepep
TOU sHoULp
Dic—Ask 4
SUILDER

B 0uR oy EARTH OVEN

YOUR SUBFLOOR

LAY » floor of your oven needs to be thick

Iih:t'llht' to store plenty of heat for baking
BRI .I”‘I']“"‘l and easiest thing to do
||E|!1:.|:|\' {o set your floor bricks (or tile) in 8
;.-ﬂl ro six inch bed of sand. The thickn,
o the sand isn’t critical, since you'll have
‘-h-nl\' of dense rock and rubble under youy
float as well, but it should be at least an
inch or two so that you can make a nice

sed in which to set vour bricke

-‘mm\lh. flat b
[he sand bed should come up level to, or

above the top of the toundation rng, so

|ll:il

your floor bricks can extend out into the

hearth area in front of the door, without running into an
uneven surface. Now you're ready to set your floor.

LAY BRICKS FOR YOUR OVEN FLOOR

Your floor will be subject to huge stresses: tremendous heat,
scrx’l}"iﬂ}—‘- and gouging from metal tools, banging and poking
from bits of firewood — so set the bricks carefully! Also, the
more even and flat your floor, the easier the cleaning — and
the cleaner your floor, the less chance of finding ash or grit in
your bread. :
" Get your bricks in fine sand so they settle level and solid. If
your sand is coarse (grains 1/8 of an inch or larger), screen out
the coarsest stuff with an old window screen. Give vourself a
half inch of fine sand. Using a straight-edged board, gently
scrape the surface flat and smooth. Flat, smooth, and ey en is
more important than dead level. If you're not sure how the
bricks should be placed to make the shape you want, lay them
out on the ground first. Then locate the center of the
foundation and lay those bricks first — if you don’t, an off-
center floor would give
you uneven walls, and
uneven baking,
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The birick 1 ayrrounded and held in place by th
ypven walls. No mortar is necessary
pke & rough it
fure, And noma
ally crack and deteriorate

). S0 if you were Lo set th

. Ll “"F“‘" ing Worn or
fact: mortar : i =
hroken bricks in the fu tter how well buill
n's floor will eventy
1 how much you use 1t

yiour ovel
or. they'd b very hard, if not imj

{depending OF
bricks in mort
remove:
Make sure the ks are set Light against eac
ks or gaps. Holding the next brick level and about an in
#kiss” its long side to the matching « h
deit down til it's flat and firm on .r..
tYou IFonly apen the gai .I
|

rossible, to

bric h other, with n

crac
above the sand, gently
19 Slic

of the previous on
fon't wiggle !

cand, Onee it’s set. €
and letsand in.

When all the bricks are down, including the hearth
“tangue,” set them firmly in their beds by tapping each bricl
face lightly with the handle end of a hammer. Make sur TR
are well seated and flush with Rt
l.lp f b"PmUd of its neighbors, tap it down, If they all d
firm, flat, and tight, take ‘em apart, re-smooth the u;mil = 1 3

~a0 Gl

try again. The second time goes easter.
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| want the wit they rise (Imagu
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mabif*“éeh‘;:l;‘:mdmmm.,..”Lm.h. A 27 inch dia
5 is

the radius 13-1/2 inch rag = i

reooling eddies at the lop of th

fius of the aven floor. Reme:
I N

oven; witha

the you ge S e
“m‘hl:br::::fm:.;m-{.m!Im'h_'l‘lnuls;h.lll The dom
dome, OWeL 4

1 solid. Make l.I]“'-“J\'II'\;
" i;\h'!u\i, and so
should be even, harc

T nd In vour v oid
- = rml:m. anod
[magine flames -

MEASURE THE HEIGHT O
YOUR OVEN, & MAKE A
PARTING LAYER

When you're satisfied it
vour sand dome, take a st;

distance between the stick ;
the oven floor. This will be ¢
mnterior height of yvour oven
dome. Multiply it by 43°
to determine the proper he
for your oven door (vou']] Ct

number!
Inadark oven, it can
sometimes be hard to know if
you're digging out the sand
form, or digging into the oven
wall. So ease removal of the
sand form by covering
With a layer or two of wet
FEWSpaper. Make thin Strips if
" sheets are 1o hard to work
With. Smooth ther, down flat
Or use thin Plastic. Or dpagd
leaves. Any stray bits vou can‘t
TEmove wi]| burn gyt

;‘emlil,lp. YOUR oy EARTH Ovin

alat first, so the ops Of your 1,
f your hemispheri.,
don ¢ hit the “.‘”‘I’i” " four Inl'h"‘-‘ h‘.‘:h )Allin all it sho

dius, should be 16-20 inches hi.

stick and hold it lev el aCToss thy
top of your dome. Measure th,

(e
{U.63)

outin Step Six). Write down th :

the dome

(B. Steen photo.)

WHY 53%2 -
Researchers examined hundreds of Canadian clay ovens and foun
height in the pest OUCNS was consistently 63% of !
ovens compensated for badly fornied domes with rear vent
€ Bread Ovens of Quebec, by Boily anid Blanchette
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OUR: MIX MUD!
T OR THERMAL LAYER
Jhof cob, The only

STEP F

MAKING OB FOR THE FI!IE-
You're ready o mix your first bak : |

difference between this and what you d use to h“.”" .

the absence of straw; No straw means a denser mix that vwil

store as much heat 48 passible. Use the proportions you'ye

figured out from YOUF testing i

Propare & pile of dry mix on your tarp. Use five-gallon
buckets fo mpasure. Start With a three or four bucket mix. Y.,

robably won't wank (o mix more than a full wheelbarrow =
Joad, or about five buckets.

Ml'kiﬂg is "“S}. Wl'lh wo PG“PIL'. t.‘dl.‘h ht\h“rlg WO cor Ners of
the tarp. With feet spread, knees bent, elbows down and i
shoulders back, roll the mix from side to side. Don't try to |
jtoff the ground, but just roll one half onto the other until o
looks homogenaus. (You can also do this solo by pulling ‘\,I]Il

end of the tarp over the ather, rolling the mix as vou go, In )
3 Syl i his

case a longer tarp is much easier. Or just us
sier. Or just use bare s
feet and muck around in it.) e

sakea big hole in the middle of your pile, ) jy 4
’ 1t less than

half full with water, and push the dry mix slowly i
; vivinto the

water un
hard to take away,
Mix again with the tarp. Resist the temptation fo 44

SHUN 10 add water

ts to clump, like dough for pie crys)
€ crust, take off yoy
your

ili .II'.“PIH-.!I"-. 'IT.II['”'H'\'\.lll'I It's
) ; Lasy to add b
{ [ i » but

When it star
jump in, and do the twist

shoes;
wurm, your feet work like rotating pistons, breal
- Dreaking up the clay
I'I.n_\ music!

SETIous|y!
ously! As you twist and

and pressing sand into it. But don’t be serioys!
Graba p,lrmur.' Dance until each grain is m-ll.
aver of sticky clay. With enough packing (50- 1lr‘|:|
1d to hand) it should pack into a |1-Hd‘||,.1|] Ifi I\‘\'”“ from
on't, add

ated with a

har

i a little water, and mix agai )
just a little water, again. Not to worrv if iv
v it it's too wet:
[l l'1|
and allow

you can either add dry mix (harder), or use as i
: - d 5€.4as is

more drying time (easier).
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When vour mix s

LY LAYERS

rf pressing handfuls around (h,

readdy. st
own with thumbs and

mix o

—_—
. —
AP
T ase of your sanid torm Press the | fiorm. It yo
.. + 500 VOU d.-u'hl.‘nnm}h-v.um' sand form. 1Lyou press ing,
» rm;:;-n :‘:r‘wul crack and hrak; 0 press the mix into Utsclt
thi forn This will maintain the

as if the form wasnt there
and ensune that eac

rost. Make o laye
to see how many inches across

voul in maintaining thickness, [f
[onger, you can make it thicke:

i handful of mix is well
or at least three inches

_
—_—

almast
form s integrity,
jntugr‘m\'i with the re
thick. Measure your fingurs
m to guide
o to stay hot
+ thicker oven will require more fucl

srial. and take care not to leave
mix meets the sand form. Don't

they are. Use thel
vour wan! the ove
but remember that
Use small amounts of mate

voids ar soft spots where the
shpurp.lrths: mix, it enly weakens it Use your hands to
maintain a well-defined edge. As you go higher, the face of the
layer should angle upwards (see diagram next page). Keep
making mixes until you've covered the whole form, even
where the door will go (you'll cut it out later)

USE YOUR HANDS FOR A
STANDARD MEATLIRE

[
) A%
= !
7
MAKE A STRON N A
SQUARE EDAE ALl THG[ ,! \
~ WAY Up
SAND
FOR pA
\
-\
.‘.-‘ ..\l
— I‘
s\
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hen the form is ¢ overed, take a flat
o], 8¢ I-J}l\l' y
malerk
{1t should go hard and smooth. and

axd, or what-have-you, and
1), whacking it firmly with

hoare
solid
it sl

hit o damp
whacking, rock the board firmly back and
[urlha “l“""' down, the same way you did
ks V.\urﬁ-lf\d form, Or try rubbing it in small
circles lm'un.-enlul.llt- ane
everything: When it's beautiful and firm,
coughen the surface — scratch it all around
with a fork or
layer Elil‘k.
Say your dome is 18 inches high, The
height of your door should be 0.63 x 18, or
11,25 inches, You don’t want your door too
wide or yuu’ll lose heat; too narrow, and you
won'l be able to maneuyer things in and out
[ have had good luck with a door width of
three firebricks (3 x 4.5, or13.5 inches)
Mark the top center of the door, and

seratch a rough outline into the mud mix. [f
your mix was good and dry and you
successfully compacted it, you can cut your
door and pull out the sa nd form
immediately! Start by cutting a hole just big
enough to get your hand in, Dig a narrow :
channel to see if the thermal layer is stiff
epnugl-! to hold, When you poke it with a
ﬁnger,_lt should be firm and resist denting,
;Vr;lf:glr[;;igrlfj.l‘ t\iﬂit! Y:Iau can speed up
ol }i’h"?h your narrow channel
circu]ati::no l@)‘l(; t:;'ll.';Lll form, to allow more air
Rarn w.:._-t ;:ﬁl __f I;; out too ml.n'h thn.ul\;h.
s T" -.‘ (8] fldll, rspm'l..lli_\ with a
Baht, na big ov I.'I‘I: lhﬂ_ if it does,

warry. The second time is easier! (Read
Step Six for more on carvi

¢ on carving the door.)

111:'
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again, It should start 1o roll up into a big burrito When vo
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ready.

_Cm'er the rest of the oven: Except for compacting it with
s.ufk.ru'.-er the oven with this mix the same way 3 :u {ic 1- e
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[ 5 2 - 385, Leave a rougt
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Chapter Five)
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# feself But even if yOU B m" l-u pleasure evers tme you log) e ml. ysed in your first (and perhay
4 h My e WO s Ah 2 2 {
it's beautiful saitaar gﬁ:ml.c a more involved sculptur, © “‘lil Jayers. Again, 1 your sand is f
# 5 ) e ¥ - L[] et
it [fyou'm® inspired I; {eas. But read here first about basi, gecc you may want to screen out the
b a3 ikeds e 4
anc conr s, OF USE finer sand (a sharp

e fane® for tips .
variations” fer BF Wl yse n any case. b
big d is best for

: ;, which yo 5 s - =
technigues, W .|L_1!rr:dd\ smoothed the surface of your secon jped MASOILS SAN
Pt {or melal towel — wetting and “polishi, 5 th, but beach sand will make
v 4 _§ g »
layer with a boar ‘n:n' be done. 1f not, or if you want to n '*mm‘l plaster in a pinch) N
a f 50, VU M) - Ao ek P =
theigrad. 2154 Iptural decorations, vou'll want to mix a fin, S \ barn floor covered with loose

stailed scu
mare dé asy source ol short bits. O

plaster that holds detail better straw is an e

hop hun'.!t-l_”_h] of long straw into two
:;thl‘i*‘ inch lengths with a machete or
A

patchet on a chopping block — watch 21 i
4 -~ =il F
your fingers! If you have a weed s > 4

B etz blender COLLECTTON
whacker, make an oversize lwlz _nd‘ ; o EE )
with a garbage can about 1/ _«_mll of HARD-T0 -FIN =
oty {”puising" it on and off). To SCULPTING ToOOLS

v

make a superfine mix, rub handfuls of
chopped straw againsta 1/4 or 1/2
inch screen to filter out the long bits.

The very finest plasters are made with fresh horse or cow
manure (cow is finer). Those animals not only chop the
but digest the softer material, and deposit the more fi
stuff in a nice, moist form that is naturally adhesive. Manure is
treasured by many peoples, not only for fuel and fertilizer, but
also for finishing buildings. Some make floors of pure, fresh
manure — spread, smoothed like concrete, and left to dry. If
you've ever kicked an old dry cow pie, you'll appreciate its
potential. (Note that the bagged manure sold in garden centers
i8aged and composted, so the fibers are all broken down —no
good for plaster,)

Fresh manure smells strong but not unpleasant. Use rubber
gloves if you're worried about potential pathogens (most U.S
livestock get better health care than the majority of humans,
but manure can carry e. coli and salmonella, so wash well and
be careful about where you put dirty hands, gloves, boots,
¢lc,). For a less pungent and more benign mix, use dry
Mmanure; soak it in water or grate it on a piece of 1/8" screen.

t?“"r short fibers that might work include cattail fuzz, pet

i, dryer lint, and what-have-vou, You can also make colored
Plasters witly naturally colored clays.




ol rer=pranin g
scing A cake or hnge r-J 1
Wark from the bottom

handfuls :
rif you schmear it just once, not
d oft and fexible after it
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WORKING pwl’li ® e like

R

This is pure P;  ovenn
= 4 oar i 0N L .
Schme Lt 'pﬁm-.-il‘d-*ll‘
up- Snmpnmv? 1t} 1 still seems 0o 5
again and again i ,.‘r .
ricd, add another lay . lotie wet ar dry, depending on what

Fa‘n.'llhmshiuﬂmnt‘L“Mm_N 4 wet surface makes a lovel,
M o Jmft‘h the stiffness of the bristles and th,
! PR : : :
Mhm”nf‘::-l:;:::f "ty 4 whisk broom See what the light
:;It‘me&;t;‘ ynlu drag it one way and then the other. Make

oes whe !

atterns, s
8 {f vou want a harder. ;w.rl:.~hu_l finis it
.4iff, like leather, but still dark with moisture (i you re not
:un: tost it out)s Find a hand-sized scrap of smooth wood and
;-uh ilt an the plaster in <mall circles. Wet the trowel or the
surface of the plaster ( spray but;_[u works great). The |
smoother your tool, the finer the finish. A metal trowel will

give you a much different texture than wood.

Experiment. Scratch designs into the surface with a fork
Press the bowl of  spoon into it and see what it looks like. Try
theend of a board. Anything vou can bring to hand can be a

tool.

ish, wait ‘til the mud is

PRYING

Air drying the oven can take weeks, but if you're impatient
1o bake, make a small fire in the oven to speed up the process
Ovens ean be quick-dried without damage, but they may
crack. If 50, don't worry. Cracking due to natural era nsion
invariably occurs du ring
firing If the cracks don’t
close when the oven is cool,
you can fill them (from the
outside) with cob or clav.

DETAIL poan
g:sE‘MNG &BAKING DOOR

: et o fit the door ot this
siage, and then build on
fl‘guyrfmg!y. The nails provide o
ey 1o help bond the eyt
Mayer Dfﬂ]b.

KEA DOOR FOR BAKING,

g: MA

5TEP chimney-less oven is lired without a dogr. O,
||'1|'1"1:!:_:.l[u'lllud out the fire and loaded vy, i ': —_— -
when ¥¢ .l the vven shul YO
ok m“]-{lt‘i;:v; is Iwr'-ﬂ‘l'l‘l.\ easiest to make (thouph ['ve of 4 N
¥ \\'t"ﬂ““lvn with bricks and sand, or whatoyer -| & 1| RU ‘“
up hn; ‘n.lr-(‘lﬂ' [t doesn’t even need o fit perfecy)s .I,hlhl
ol my it with a wet cloth to keep it from chy =|'-I.'. .':III‘.I :

2l drape
you e ; v, You can also soak it in wat
(d steam for baking 3 0 soak it in water, or screw a

inum to the inside surface of the door or
Nl L:: .:\lll:‘ltl'}rl'(l heal back into the oven YSRWER
itm I_‘.‘]U want to make a tight-fitting door, make an
If_f '\rlle template of the opening with a scissors and

‘h_u‘l_.l]'- paper or cardboard. Trace the template onto a

f:::.::’ (or Piefi'ﬁ} of wood, and cut to .k]mi'll' Iy to cut
{heedge of
angles, like the top
\]nlrr won'tfall into the oven. Better to cut it a bit

big than too small — and better to carve away mud
ﬂfan to add it. (If your door does come out a bit
<mall, however, fill the door frame with mud

laster as needed.)
[f you're not happy wm‘king with wood, vou

migﬁl want to cut a square oven opening so

vou don’t have to worry about making a

rounded wooden door. Plywood is not

advisable, as the glues would probably give

off nasty fumes when heated. A handle

can be as simple as a chunk of wood

serewed or nailed on. You're ready to

fire your oven, and bake! §

the woad and door frame at matching
of a Halloween pumpkin, so the

ESPECIAL
D FOR AN OVE
4 A CHIMNEY
ECHAPTER FIVE
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center of a cob
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D Lestey o OHHer scUlpting oy g o1 POk house — g € over,
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APTER TWO: FIRING &,
ING IN YOUR OVEN

ll'l"‘l how yvour oven

BAK

You will leart
l‘.\P\'I'IL

'i‘lih"l know ||'||_;'I|' 15 Most effecy

Imuln'l'a

. v 1's not) always pr se, '] [ £l
I\.-rhu}u‘ pecause it's ne precise, 1ry the following to
 sarted: . i
B lj'!l SoRAP OR “WASTE"™ WOOD. You wanl a quick hot fire
Jop 2 than a long, slow burn. In the old days. » § it
e B et e MY
W18, or small bundles of brush would fire an o L
s 1sily H’.-HIH'I"('\I off the floor of the

=

ey

i

they were (& ) forest or

Iu'\jgt'm\\-s. !-Tnlt'.}'ului or hardwood is fine althous

h;lrd“'““d will give more heat. Pruning from

-;hrl.lbs work ;.',I't'r'll [F'II‘I..I\'ILit'i{, of course, t
:mlund your I\-'ard. or follow lar idscape or city
crews and ask if you can haul stuff away b
through their chipper. Lumber sc rap i rovidaa
they’re not pressure-treated or painted with pOiSOnous

stuff. You can also burn natural gas or propane. Talk to

your supplier.

Dry Your Fuer. Wet wood won't really start to provide heat

until it's dry, and it takes lots of energy to dry it. Better to
stack your wood, cover it, and let sun, wind, and time dry
it thoroughly (for free!) If you do have to burn w
allow for more fuel, more smoke, and more time
baking temperature.
UsetHiN PIECES (wrist thick); the increased surface area of
the wood makes for a faster, hotter burn. It’s also generally
more effective to burn one or two large loads of wood thas
many small ones.

FIRE “BREATHES” — GIVE IT AIR. Stack the wood loosely.
Build in an air channel, front to back. This can be right
down the center, or to one side. Lots of smoke means it’s
choking. Move the wood. Small adjustments make a big
diff?rence. Play with it. In general, you should start your
firem front, push it back, adding longer pieces later; let the
fire burn all the way to the back of the oven before adding

more fuel. When it's almost to temperature, you can I

SP‘l'ead outthe coals thicker at the sides and thinner in the

middle (where the oven is already hot). Letting the coals

!;"g“tﬁtmn can.atldd bi‘gnif?\'.mt heat to the oven. It will I.|1~u
; ‘Uﬂ:i)"ml' firing time in case your bread needs more

S,

W -_1:.'C;.

to reach




with the least smoke, &
nace — smoke i«

m-hunlw: :

i must pfficient fur e

warthen ovenis iat’s why vou built the door away

-t i lhl‘P“m‘ﬁ‘—“ wind makes smoke a real probioy,
susty

ﬁnmﬂl?“’if‘d‘ "hd the oven mouth to deflect gusts angd
set bricks up A" n jght want 1o consider adding a
i m 3

: raft; V¢ s
IumWd ‘C%ﬁ‘F'm Fﬂ,.:iamal: RELATE. You need 450
EA.ND“R‘H aven two o three feet in diam
 oateup 10 ::;:g qemps in one to three hours. Var
oter heats up elp you measure temperatu r.'l
ous gauges G :i .;:f,,mou with your hand, Watch the
R i the temperature reaches about 700
inside surface. Whl'jn oot will burn off and the interior
Fuhmnheill. the b;‘:;};ﬂglm\'i“g red. Depending on the
::;z:glf?: oven‘and the length of your fire, this wil|
help you decide when it's time to pull the fire. A hi-tech
P.'!"m':‘"’m is mone precise, but very D)I(pt‘l'l.'_il ve. .
6. REMOVE THE REMAINS OF THE FiRE. At this point, it's reached
temperature and you hope to halve onl:v coals left. Or
maybe you still have burning sticks. Either way, use a hoe,
shovel, or proper “rooker” (see below for more on oven
tools) to serape coals and ash into @ metal bucket, a Weber-
type grill, or other nonflammable container (not a plastic .
bucket or garbage can!), Be careful around the inside
corners of the oven where it's easy to cause damage. Also
beware burning your hands or feet on hot oven walls or
little hot coals that fall on the ground. You may want to
‘wear oven mitts or heavy leather gloves.
_ Clean the oven floor with something damp (not drip-
- Ping wet)and notsynthetic — no plastic brushes, no
X N?!Cdm, bl;lrlap,hemp, sisal, or other natural
it youhaven't made a proper scuffle, use an
=80Emopor natural fiber scrub brush nailed to

Sfficient f
Whilear & pot the

| degrees 0 bake

. m“":.;g'““fiﬁ! water, but with heat. At this
(it ﬁm%“mub" atdifferent tempera-
sitiora while, all the inside tem pera-

“=h 0w, to close the door open-
metal, COokie-tray, or other non-
ent tyairflow and

and doors,) Soak-
- Start with 15 min-
0L, of if your bread

-

il sms o

! u AT EE A ri=ror s i’y n

" jearn 1

10, ADJUST TIME AND TEMPERATURE TO SUIT YOUR BAKING

> 1['MI‘|’"A“!I“" With practuce, vou'll

'ﬂﬂ: recognize baking temps by feel

u.se a standard oven thermom

0l like more direct methods

eli!r-bu ndful of flour onto the oven

Tossd lm[.m-.;";] temperature, it will

floo” Jl!u1.til.‘l~:l\’ {10-20 seconds), and
mw{:l?ckcn.'lt if chars or smokes

L li ), your oven is too hot, or needs

il‘-‘-"::tw)‘_;k time, or both.

mo}-{atld {esting: carefully put your

o the oven door and count

you €4

Josed fist int

tIftfﬁ:;i long as you can stand. | find that
o ; - 3

“n oighl‘fﬂlll‘lt works for me (“one-one-

a

red, two-one-hundred...). You can
a sense of how 600 or 400

hund
practice, and get a st .
degrees fecls, by doing the same thing in a gas
or electric oven. -
LoAD YOUR LOAVES. Traditionally, bakers use a “peel” to
lace loaves direclly on the oven floor, but vou can use just
about any narrow board or even a piece of stiff cardboard.
gprinkle it with a little coarse corn meal (Malt-O-Meal
works too), to help the loaves slide. If you rise vour loaves
in baskets, turn them out directly onto the peel. If you rise
them on a board, pick them up gently, perhaps using a
dough knife underneath. Place loaf on peel; put the peel
where you want the loaf, and briskly pull it out from
under. Quickly seal the door to trap steam.

NeeDS, If it's a warm day and your dough is lively,
start your fire early. If it's sluggish and cold, close
up your oven and let the coals burn down.
Hetter to have the oven hot and waiting for the
bread than have the dough going slack
because the oven needs to cool. Also keep
Inmind that you can do a lot more in vour
oven than bake bread. You can plan your
menu of the day or the week to match

H’E heat-retention properties of your

oven. Cookies and pies don’t cook as
Notasbread. Bread doesn't cook as hot

5 pizza. So start with pizza for dinner
A650°F, then bread, potatoes, beans,
YEgetables, pies and cookies, crackers,



J dding: roast nuts and

wo?lhr:]-‘l f{::]r makes a great, quick
I:'ﬂ. akm.' gsmlf-’ pase, a5 well as bean-cak .
L fnhft”: d“d ﬁnﬂl}\", dry fruit or Mk
AN You can also use the last heat
ﬁmm to dry the wood for the nex)
ﬁriﬁslifyuu don’t use the higher heat 1,
foweven and the oven is quite
iniz wood can produce volatile

s;ges.m drﬂy:‘cl:m‘fu]; when in doubt leave 1,

apen):
{ dw; NOTE ON FIZZAS At 700 degrees (aboyy
s hotas yau['m,ren will }‘,l'” |"i.—';'..! will

ki two to three minutes. (So will pit,

pread,) IU's easy to COOK one or two pizzas
s soan as you've pulled the fire out of the
oven. However if you want to make

more, you'll need a small fire at the side of
{he oven to make a bright flame to main- '
{ain that 700 degree heat for cooking the
topsof the pizzas. Since it's easy to bring
awarm oven back up to temperature w ;[h
@'%“““"'ﬁ“‘ Dan Wing suggests baking
bread mwu have your pizza }mri\',
re.ﬁgmmglhe fire, and then making
Buon appetito!

e T N |

G A SET OF

LIN
ASSEMEE AL BAKING

TR ¢
100k pookER is an “L” shaped

' A_lli\‘:':fu:‘em that you use to pull
plece hatever coals and embers
out! i the oven at the end of
rt‘l“‘"‘ old weed whip is perfect
?{Irl[:tt' job. An old hoe can also stand
: rooker.
. i‘:;‘;;;ﬁ; is an elegantly simple tool
hat you can ma!ct‘ by twisting a
ot screw-eye into the end of an
old bwum;ﬁck. Attach a heavy-duty
anap swivel (size 1 /0 from the
fishing \ackle store), and to the end
of that, use a length of wire to attach
cJean toweling OF TagS. The swivel
allows the rags to spin freely. Wet
and wring them out, and with a
gentle'cifm]f‘]“ mo;icin, “scuffle”
around the floor of the oven,
whisking it clean of ash and grit,
even deep in the corners.
» A peet is like a canoe paddle, but
with a thinner blade (1/2 inch at the
handle to 1/4 inch or less at the tip).
S‘;Tfe E;e{s.(such as are used for
oading hot pizza) are metal, to
rems;burtﬂmg Wood or metal, you
can buy them ready made in
different sizes from fancy catalog
_sppp_iie’rs,_ kitchen stores, and the
&gr r;i_l_k_e one to your own
cations at home. For most
mmﬁwed loaves, a six-inch-wide
peel 15__.]?1_enty. If you make a wide
Enm Peﬁﬂ, -mi?ke sure it's narrow
nough to fit in your oven door. If
aw-ﬁhpﬁ-qn tools and
Riﬁeeg;ot:ﬂk?g expeFience, nail a
w Gy .wmﬁﬁﬂlte or plywood to
want 1o ;m ke-?l:-t" good (you'll still
asily under . sharp edge to slide
Wunder a cooked loaf), If you

g e

L
&
\ &
\::‘; -
.rl , .}:U g -. ==}
7/ 7 |# F ‘
X {4 ! l ; ;‘r
g Pel il 1
/, i ;' /; [ I4Y
" f

A
PATTERM
TO MAKE

A PEEL FROM
A4 X 6 BOARD



e elegant tool, |

sank ame 1
i Ix6 iInch;, hard

/ straight };r.nm'-l.
/ or softwood board (s0ft pin.
A fir will be easter o work), The
length should equal the depyy
ol your oven, F'In-. a foot o
pending on how big angd
— but make it lonoo,

— e ——

or more |ll.' ;
hit your oV enis : "
at first, and cut it down as needed. Trae,
and cut out the shape: You don’t need a
v S if & handsaw is all you have: cut th,
|.L,d.--q|-mm almost down to the handle ‘r hen
; 7t (or i the wood is straight-grained enough .
Gt <nlit) ot the handle Round off square edges with a
Sy / Ln;r{‘- hatchet, drawknife, plane, saw, or rasp. In the
e “.:“._ thin the bottom of the blade until it seems shary

fanc

aigh A i
. ::_:mi gaskers can be had at great expense from fancy
wp;‘lﬁ(‘f_\ Made of willow and linen, imported from Europe

OVEL and priced at about $30 each, they perform pcrf(‘ctl_\. and ar
(LKE very lovely. But plain wicker baskets seven to eight inches
seross work just as well: They might cost a buck at craft,
import, or thnatt stores. You can also use plastic or metal
bowls lined with cotton or linen cloth.
Insulated, heat-resistant gloves are good for making pizza,
or when you have to reach deep into a hot oven. Leather
Welding gloves or fireproof kiln-gloves work — try a
welding or ceramic supply house. '
* A BRASS BRISTLE BRUSH s necessary for cleaning burnt cheese
:::‘:um rr:ma{!gf the oven ﬂoor. when cooking pizza, but
i mzr;ml;)uuse‘ihm prior to scuffling. Buy one
pplier.
*A FORTABLE KNEADING TABLE with three high
sides contains flying flour when
kneading or shaping
_ Ir._taves. Nice for small
: kitchens without much
g “ounlerspace, Find a
:

solid board the right size
for your space (plywood
works well, and a hard
Veneer op top is nice)
fame it on three sides
with a six-inch-high rail
Utan inch thick.
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R THREE: SIMPLE
cﬂﬁgouaH BREAD!

oV .
N afbr‘-’"d makmy.,'u- .klll]'!'.ll'. The science can'be ag
The as you have time n.ud '!Tll‘!ll'l-!‘ln]'l tor. With that in 3
.@Pug‘. divided this section in four:

jve

{ON AND A NOTE ON INGRED| £ T
"{,‘N-i?mﬁ o ?ﬁ??&i??ws IN DETA
LN T WORKS — -
&How'l
 advice is, read what you need to get started, and

M)I': i.l‘ll "l'ff)rou'l‘ﬁ' a baker, it may all be old news, [f you're
;}yﬂil ..?3- "[q'sol-l!'dm"ghﬁ and fﬂeling hesitant, keep n‘e'n:tin;;;'
'f;:;’;___[ike'dancing— takes practice to get l=.- know your
pam(me dough) and the rhythm (your baking schedule).

NRODUCTION AND...
n the middle of rewriting this book (and after marrying a
W}Idécttied that [ couldn’t let Hannah make all the bread,
saldeﬂded to do something new;, and follow a recipe, The one
{chosewas for a wonderful, whole-grain sourdough called
“desenn” (say “day-zum”), which 1 first encountered at my
local food cooperative, in the form of Baldwin Hill Bread. |
oved the rich, nutty, almost sweet flavor, the chewy texture,
and. that it seemed to keep forever without going stale
mbly. Years later, I found a recipe in the Laurel's Kitchen

by what seemed like long, complex, and
linstructions. Since then I've learned that

, just good ingredients and a new dance to
‘out to a good start, but my first loaves were
not the wonderful stuff of memory. My

3, of course, based on other flour, other water,
of another person’s hands. Despite good

I had §tronger than average starter and an

gofing environment, so my bread rose too much
slumped. And | f:)rgnf the salt, which made

read, and every loaf is an opportunity to
£ood experience. (In the dictionary,
: learn by trying” and is literally “what
“So bread can be good for your spiritual
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FLAT, SOUR FRICKSY
CAN INSPIRE
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by Bab Carison

Rivind bricis, chey.
i

With Tillamuok extrit-
sharp,

Reer-muaknty poes
well.

Likr i moap of Mars
Crust craters, canals.
shadpms

i s lt?

uthor of The Bread Book thay |
vs that there Will be as map,,

£
ractice too.) Th"inlh;ﬁ;'\[ilv sa
¥ y desc : » bakers.
Mol TR s there e DI e
ways af ma ith the same basic principles, Roweve;
' grain, combined with

(U] 1k

All bakers W ork W o I

The i seluten), is like
] o bread. The protein (l:l g .
e “M:.-r‘ w:ihjng clse together: When warm it
muscle. It hold hﬁd it contracts. Water. like blood, is the
n-Ja,\"e.*r wht‘ﬁi nge between pody and environment. Yeast
medium of exchange spirit combine with dull, dry

+ epiirit, Water and spint COMBITE =
Emmi rﬁomt:;:mghﬁns food. Two principles govern the

ationships behween them: wet and warm work faster and
rei"_l"ljﬁ" -P;\!Id and salt wark slower and harder. Keep those
;asnls:&d:pplv as needed, and you'll ma ke good bread (how
those principles work is explained in the following sections)

.A NOTE ON INGREDI ENTS

Sourdough bread s just flour, water, and salt. What could be
simpler?] (Yeast is not really an ingredient, since it is already
there, awaiting cultivation.) Simplicity, however, has suffered
in our industrial culture, so depending on where and how voy
live, it may take a bit of work to do things simply.

Water is complicated by large-scale treatment. Chlorine from
the purification process can inhibit yeast development.
Evaporate it by boiling, or by letting tap water stand
overnight.

Flour is complicated by pesticides and industrial farmin g2

Like chlorine, pesticides also inhibit the devel i

' : ‘elopment of
gﬂ;\igasl cultures, Organic flour, grown without
i frkakeﬁ m_lﬁe few exfra cents per pound. Not only
B turg Wmd:::er, it will also help keep the culture
?m“?;.:lmﬂ tSb%w};:ﬂ tcan be wonderful, but try starting
i e four tohelp your yeast and dough

‘_‘;?fk ?mﬂ make a lighter loaf.
ur, h wgﬁ; s notjust flour, but “bread
+ pastry flour,” and “self-rising
read flour is so-called
fantent. More protein makes for
b&ltermkes' tough, heavy cakes and
S and Pastries because it
€S crumbly, Ei.lsappoinﬁng bread.

& prﬂhw_aﬁgsqment, 15 a middle
bread =asing flour, which
ke baking soda and powder,

"
b el = 2
1/41/2 cup starter (or 1 teaspoon commercial yeast), and

.water[pne-t'wo.cups/ loaf).
5 '“bﬂ_l,g{ yeasts'work and grow slowly (overnight),

SYTLRDAY MORNING: !

1 Savea few tablespoons of sponge to “start” your next
hatch. Feed it a bit of flour and water and store it in the
fridge or other cool spot.

4 Add flour and salt (about a teaspoon per loaf) to the
remaining sponge.

5 Knead for 15 minutes

& Waittwo to five hours or so.




BREAD

IR, &
ON YEAST’ Hqt].{iul Jike any other ¢

reative act

AT MOTE and worry less. F

Making over: o tole

ticipate in 1t dworry less.
way m}u:lulih e miuch of more than the ”.H‘ Sl Rl
conses leadit i ok R |
A TJN; wnd belly krow B4 s bre ad, vi
yur handsd ; L Ii
2 ingly. That kind of faithin yot
i slected by industrial, t

Ll e
and know ledge sore ly neg
culture — with n*_-ulhf mu._
vervone who cames into contac , good bre |
alitary \ntidote to tec hnology and other post-industrial
e IHrimi the word bread, at B eans food — but
: .lm‘d to broth; brew B il bail, brood, by
breeze, bum, brand, barm, ferment

h more se
-t with it .'—?““‘J bread is ;

sfresses.

is also, at mot, e

breathe, brawn, braze; f

forvid, fervor, and effervesce:

Modern bread isa d

“discovered” thousands of ye

agriculture, whenwe first learned to
now known and cultivated as wheat, corn, and rice. In a
Egypt, people cooked cracked and ground wheat into a mush
much like the hot cereal you might eat on a winter morning
They also made that mush into cakes or crackers, cooked ..'|_ 2
hot rock; for traveling.

In what I've read about the history of bread, it seems pretty
clear that brewing came before baking (after all, you don't
need a fire to make beer). Perhaps (after a party ) some
householder got a batch of brew mixed up with the mornine
?u_sh, but didn't realize her “mistake” until she tasted how
mash from phar.d'nhxt.g i .dd foextend her flour with spent

The impnrtant '3 o gt . -
bread and beer- gfx:l:ﬂ{fo“"‘"" i5a first principle of both
third ele : , water, and te

slement), together create

ars ago at the dawn of
gather the wild seed

mperature (this is a crucial
i d new;, and living material. Wi
2 =W, al & material. We
element: \‘eastsl.n\c:}um;n that ﬂ“'-’l"-“ 15 d tourth, mic roscopic
Garbohy drates -;nd (mm' unicellular fung; that digest
aleohol, and vinegal: T‘Iffm and excrete carbon dioxide
015 thatlved i the it 001 1 the store is related
: silts s Nile R phes
Pharachs ruled. 15 0f the Nile River basin when

r10LS I'!!.:II bad bre {. ] o

omesticated child of wild veasts. It was
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B
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le iwdobe oven, or
Tose 14
roested a bird. The

PHOENIN OVEN

The design began witl

repitir. Carved sl
T

restings in

I involoed scores of pe

Winile 1 toas
bialding my cob
studio (here skl

unfinished) |
didn’t have an
oven. Hannah
and | finally
budlt this one
with a fire oy
under the pper.
The foundation
15 cob), &
Cnough stone fo
keep eround
water from
Seeping yp,
Note the work
shelf (For ore
o1 the drs{gm
See page 9(), )

OV ET REAR VIEW . y . nop
JENIX OVEN, T i
: :i‘mr old lodge, recently revived
els A

A M alf e l_r|||‘l' ks i
1he q Phoenix rebirthing itself from |
it lhe open beak.




first loaves in a bt soy

angd iy

YOUNG OVEN-
MAKERS & THEIR
- TEACHER
Debbie Murphy's third-
grade class at the
Waldorf School in
Ashland, Oregon
entirely built their own
turfg:r ovex aver e
course of a school vear,
Debbie wrote _{km“?'?l:w
were sa éxcited to hape
our first fire in the ove
 Just before school
ended.” They puk their

sa_f?'_y e ot g b
 dark, but “perfocy
inside.” Aticipation
tience often go
w’!@‘?‘g;: . |

RTER? HOW CAN | MAKE |12
wH , comumon in air and soil, and immenge

‘l'lxb‘*l:t:::l yeast, however, 15 a monocul b n i
o ated m{ a massive se ale. Some WEEest that i'u.llllrﬁh. PR
5 Ve LT really an intolerance to commercial Ay
inlulfr:l::urdmlghh may offer relief B 4
wild” # i1l cultivate any fresh dough, given time, Al 1

1HYou

Lasls W i {
Yed o to make starter is mix flour and water

»Wait, and

h-“!Lj}:ol([ usually takes a week or two to develop a strone
“'“h,r' and it may not get really good ‘til you've bake o ith
iw:&\;'hiie. gtarter is generally kept wet and warm fr--'---‘\"-lL .
for put if you're not baking regularly, you can keep dn

degrees) Pt  Hime ( 5
cold staner\mblu a long time (months) as a ball of stiff doygh

- our fridge: Lower temperatures (50-60 degrees) will als

in your ferent varieties of yeast and produce different I'|-lI ”‘

e below) is a cool temperature yeast culture "m;l L
eeter” bread. Experiment! If you use commercial
nd keep it like a starter, you may end up with a wild

\,'Eﬂstfa . 1

Jtarter anyway, Since studies suggest that, over time, wild
yeasts tend to outcompete cultivated yeasts. (The Bread Builders
as a good discussion of recent yeast research.)

In general, commercial yeast recipes call for significant
amounts of oil, sugar, and other amendments. While small
amounts of oil can improve bread texture and keeping
qualities, larger quantities inhibit yeast. So recipes add more
yeastand sugar to overcome inhibitions and make faster
bread. In my experience, the result is a cakey kind of bread
{hat is nice at first but weak in the long run, and quick to go
crumbly.

On the other hand, naturally leavened breads made with
wild yeasts keep extremely well. Store them ina cool, dry
place (not the fridge) with the cut edge down, to limit
exposure to drying air. Some claim that good whole-wheat
sourdough only reaches its best flavor three days after baking
Even after more than a week, a little toasting restores
freshness. When it does dry out (I've rarely seen it mold), it
makes great bread crumbs, breakfast cereal, fondue, and
hardtack (yummy at the bottom of a bowl of hot soup)-




CHEMICALS S INDUSTRIAL cu Ty IR
“quarwim' flour is typically made witl, hemig ).
ferfj;::ff:md treated wheat, Those chemica|s 1 inhil

sent the healthy growth of veasts.

F!ff‘msr_mre‘mwng the simplest of li INg organisn,. Fa.
apply pesticides to their \‘mpa.m order to ki) Olvanic
nmrémm[-‘n‘ex than veasts. so it should be NO surprjs,
pesticides discourage healthy veast cultyros (We ignon
obvious at our own risk.) Even plain table sal €an retarq ¢,
kill) yeast, which is why youdon't add it ‘i) after th P
has worked and grown, and you'ye removed a frag)y ROk
for your next batch.

In addition, organic flours are also semewhat less ik, oy
be made from genetically engineered wheats (at leas; they
should be, if we can maintain decent standards for what i<
allowed to be sold as “organic”), Although many argue thy
genetic engineering is little different from the age-old pracy

of selective bmed_mg. neither selection (nor the more recen|

Phenomenon of h}'b!‘idizatiun) ever allowed s to combine the

Benes of a plant with the 8€nes of an insect, or t, Cross a pip
witha chicken. pjys none of the tribesmen whe selected th
big_ges!. best ears of comn and wheat eyer Mmade proprietar,
claims on their “intellectya] Property,” nor did they sue other
fribesmen whq dared save seed instead of buying it fresh
EVEry vear from the “registered Patent-holder.”

scenarios are exactly what's 4
Possible fonsequences
€Xtra pennjes You spend

and your 5 PPreciation of the ;i tere
£9:area boon ang 5 PIayer for the farmoee <"

Mmake an honest Jiyip, for th
%’]{:u, and a heallhy 2 iy

nee it
the farmers Strugpling to
€5, an honest Product for
and oyr children,
Ig money
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a6 WHOLE WH EAT?
: 10‘)'_“‘ white flour tenc better e
g rtionally more gluten, Gluten has a
bR .

I8 to "work” better because
WY NO sta

| made

o 5 rd SO tional word: as a
I;\lll- flour has II‘,IIE}- and deserves an addi 1| i i- il
: acl-1ma 3 y Wi olecul [
“'[“ in bread m-' |in‘il.iun. a long “chain ul. le Sphe
;i i j e c ¥ - A5 06 il
f‘lltvlrl it 15, I“]i'lw y rubber balloon, stretchy :I\‘ .:.‘ i
14l LA : 5 *asts, S0 loaves car ¥
highly elagtie the gases exhaled by yea ot
A : she WIde a mi \
l1 Jecules trap hape I'he same nets also pre : Flataes
x ir § N s 0, ation of starch
nl.ilusid thelr | :11 wreh in bread. The ‘“”Ih”; I hysical
pLILLY . ‘l"-‘“ bl - : , rumb, nr]'l:."“
he molecy shen baked, creates the “¢ digitsiies
sein, whe akes possible such thi 1§
and pre f the bread that makes
e o ?
S iches. ontaims
8| {and .‘»‘ll‘ld“_' slenty of gluten, but also con
preac .] wheat flour has | T B e A I v F Al At
£ 3 3 [ - =)
whole e ¢ original grain, ir | el
erything else in 5 \h‘-.m'h‘-. water, lubricates your bowe I.J
VERD 1 absorn R 1
? jeestible bran. Dran : : ; - system, But it is also tough
indiges and cleanses your sy
g !

ids digt’ﬁtit‘“r rferes with the de vel ypment ( f o yd
il erfe

brous i - : o0
fibrous and int inf » also contains oils which can g
and fi bs Whole grain flour als
& 3 3
ten webs.
!IILI

i e, nade with \'nmmf-m‘]] yeast .1?

Bl e ‘c]';rlﬂ}’1:;1‘[1“::07‘”_ kt.'cpin;?- and .-l:L'm,:: \}:1:111: 1| : Lng_
Senlerﬂ“}’ ;I:lg;rt!)‘:’ due to the use of mt-ﬁtn.n]‘I!“\I:t.::.‘_dl s

i . id fermentation of ¢ ; )
::IWEH a}; o ‘“’Fr“'.":F:l;'lkil‘k:‘;;;;:; “artisan” style ]‘]‘];.t.h’,\:::fjh

N f‘5 :t‘llb:q:-m (say "l‘l.n'zum" ) or ap}'nufv:“rrlu_‘
grain breadﬁ he L;:;akt;'- Both are the purest of l.]:‘_ jt e
e le?)rT\nvi:;v grain, water, salt, and wild yeast.
nothing bu -

LOOSEMS KINES +

NEADING
5 CHAINS:

GLUTEN MOLECULES W; ALIGNS THE
HAINS ©OF
LoNG, KiNky Ccf g
AMl;I!o ACIDS — THE mﬂmﬂ_ _//D/V_Q/\
THAT ATTRACT EACH OTHER, \/NJ—-"
Fo RS EINES . 2 s
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NTWHITE FLOUR
‘AL FOR YOLO
Woll, mot mevessirily. A<
Harod McGee points
ik, "B Jovhle
in] brewd costains
e matricnts tan
bite Brend, bt pales
i sy difficul) b
ahorh thon. ™ MiGer
s on o explaras thaat
durtey Workd War 11,
frish citcens visibly
sufferad wlien their diet
Shafted from witite to
wile whe! brewd, (poor
LS. Southerners for
i whole com aoes i
shipie suffered a similiar
malady cilled peflagra.)
I both mstances, it
_ durms out processing
marenses the availability
of cortan essential
treents (though it
may decrease the opera))
ity of nutrients),
fise, the natural
PIOCESS of fermentation
also itcregses the
it and variety of
Bittrients availably f;cu'u
TN Sourdough,
“See McGee's
book. On Food and

rve flour gives a pungent and satistying flavor g o
dense loaf that slices well and keeps for weeks, 1,
without going stale or moldy: And since it has ligy)
requires little kneading. It does take longer to bk, i
lats of steam and a lower temperature, In fact, if vo,, ),
oven, you can steam it on the stove top in about fo,,, .\.
{People with severe gluten allergies should note thy =0
barley, and oats all have some gluten, though not nearl
much as wheat.) i
Desem is a wonderful exception to what most people L
as “whole wheat” bread. It is by far one of the best and
wholesome breads around. [t keeps well, and some Sav i
best on the third day after baking. Desem involyvos Mmuc) ',
same process, with a few more tricks, mcluding fresh- o
:}I:Jr,:]!wnil shnping. Emnﬁng at high humidity and .'\_'_-.__-“-
perature, and working your dough as wet as vou ca;
stand. T
, It ;‘Uu invest in a grain mill, you can buy bulk grains ang
:ﬁﬁ:;::;rt:;; : ;::;1Ee\r::1ut‘l;dn e\']x:n ?mk\' white r‘lg ur by
i ':ift?,n L ng Window screenin g —it
white flour gets it:s iighgt-er C:IE, rmif;u:_ﬂuur. {Unbleacheq
SOme Bakers e : Mdation over time:
bread. H.::;Ja \\I;":ﬁ fiuur aisﬁ, Improves the texture of the
icksee can explain why,)

BU“.D N in el

¢ — THE PROCESS IN DETAIL
 than by

T WORK

HO pread by te

¢l and by proportions, rathe
nd that’s not because I'm a pro (1'm not),

.i[itli |l\ﬁ"|5LfIilwll;::l‘:!:'till‘lii'lk and learn best “by doing,” =‘“I‘i|.'t
[;l|t]“-{.\ . e et others do too, It makes sense to me that
pems 10 .“_‘l,p.ii'f when we can use all our skills .u':\l senses. |
fearnt S l‘h-rlha to get away from the notion of “doing it
1}\1115\ it “[ﬁ_"‘_ et If I never failed, I'd never learn. If vou're
Ppg 5 into

right the Il batches. Turn your failur

pesitant, 1Y
hrc.lkfm-t Cere

working in sma
al, or bread crumbs, or compost, €
hciples, and any recipe will be easier

with the I“'H“t PCR*“ are folded into the process herd Some

s o i I:Iti'ﬂ-' is another trick to good bread, since doush
‘t’OPI"'_SI“Y 9 a': ‘Il‘l}‘;('-mhlrf,‘ and other environmental factors
|.~'_~'cns1twt'._l" '-1_"}‘ v bake on a day when you'll be home,
e ulm P‘; to occupy you w hen vou're not watching or
- ?’m)d t“nfﬁ“l sh, you'll start to catch the thythm and it
Wor”(mg'){{!}}lﬂ'\waiﬁn.\:'at all. It's like learning to dance with a
s le:::nelr You ma{-‘ feel clumsy 'til you get used to (_,a‘_.h
E:;:;rpf S0 l:m!d on, listen to the music, and keep moving your

feet, so to speak.

ntortal

et

STEP ONE: MAKE A SPONGE.” —
The proportion of water determines every |! g else.
f. Using the same
Roughly, I figure about a cup per loaf. Using the ﬂ &
iners and bowls helps me keep track of my “recipe. |
o oo batches, I often work with.a

i ally > fairly lar
ince I usually make fairly larg 2 or
Zuart yogurt container. If I want more bread and increase m)
water by half, I know roughly what tc.\:'pr"‘L t.md
Go T take my starter, about 1/4 to 1/2 L.LII,‘f ;_m i
water. The Sp:mgp should be wet, like bdttEr ‘ \f.' ;u G
! r drving (
(cover it to keep out bugs and pr;‘\ vlt_n dl ry T1 13;1 vou
2ot will generally be hvehe :
wet because yeast will generali} o
et' ; Thev also like warmth (to a pmnl, yeasts sta :
- e :-\ e F). You can adjust for cool conditions
i 0 degrees I'). 1cal RS
g]c - ab“':‘t 12' inl times and/or increasing water ;
increasing rising ; / S
ty mcrht - : Yeasts can accommodate a wide rl.n‘s.:"&
emperatures. Yeasts ¢ late i s
Cﬁndpiti:)ns- there’s really no such thing rl{n'} pul‘:.gkudwn
d : . 5 FOUT S g
environment. Learn how € sponds in 'y
F you ne
figure out where and how yout

lough res
ed to adjust.
ures a yeast pupulaliun strong L‘nn_ugh to
» @NSUTES 4 | SRR =3
jiiesponge Jhin a reasonable amount of time. After _\{_ u; 4
i - 1 o a o
o o ymlr_duu,gt is also where and how flavors get establishec
-Chm“ GEfo Generally, the wetter and warmer the sponge,
fiuyour dough. = ' more sour the dough.

and the longer you let it work, the

add flour and

and



\WHY TWO RIAINGS?
Duriiig the first rise.
vasts colonize the
efufen and texture.
fter you pe shaped
e looes; does nion
of the sime, but also
alfats more time for
fermantation to break
down phytic acid. The
absence of phytic acid
in sourdough bread
meaans WM can
more easily absorh
calcitim imd
maghesiunt, in the
wheat.

STEP TWO: WAIT. LET YEASTS WORK & GROW 5[0y,

~ Fermentation is naturally a slow process. Comm, |.. ‘ ,I|I

can speed it up, bt does not necessarily make bettep 1, -t
[ndeed, the slow fermentation of natural sourdough -
wheat not only more digestible, but more ntitritions -
better tasting, too! The rate of fermentation depends il .
t_i:mperammaltitude, humidity, and other environmey,,,|

fa:tnrs. i.l‘ldllﬁil‘lg which !‘wts are present (or not) in
area. Manitoring (and tasting) the process can teach v, | .I:;
about yeasts, and about bread. b a foy

As the yeasts grow and work on the tlour, vou'll notice o
the sponge will become elastic, ropy and strong. It \\..};‘.‘ Iu;.”
like pancake batter any more — it will look stringy, ti, 5100k
gooey — what they call a “ripe” starter in a bakery. T _IT‘ ang
your invitation to take the next step. s

ST:’:; I;GSEEHS::E!:BIT”S; $IP0NC|£ FOR “STARTER"

W mscpliised ing g._[ttransforms the combinatig,

S il £ into something greater than the sum of 1,

Mdm;:;gndr‘:tb\::l!?akg-mumsemeasyou begin to qt:‘.!l |

e il it lkes_md_needs, and how it performs

Rl i Lt;-;gsh:r;g withdifferent flours (rye flo,,;
Featyas o 't'lm up aslugeish soy rd'nug‘h: '

i 7o 1akemitouzof U?;P'l strong. First, feed it immediat :-h

50, either by makin, sponge. Then feed it every week %

four and wate o poich ofbread, o by adi g fos
. - 1 you bake less than weekle, o+,

your starter until it makes a stiff dou Weekly, add dry flour to

5. Stored in the fridge, it

will hold for weeks
T 4 » and even
while to and even months i
mggestiog:'lhﬂm starter back up to peak ﬂ‘ﬂggh it may take 2
at L haven't tried s 10 free <ondition. Another

may require adjusti fedis to
accordingly, adjusting feeding and j ]...-g);‘zﬁf Edshlxter, which
6 Sthedules

add Ing r'l—{,:-h

G-IESE Or ceramic

may react with a[l:(]]:;;ﬂ*_er for stori, g star

Products. A loose lid can pe oo OF Other fermgista?me plastics
= . on by.

rtant 2ot i
1138 living yeqey *

i tinys, atarter was keptina cool comner, o in the
1t and fed or used even every day. If you feed it
y oL CAN) UBE EXCESS starter for sourdough pancakes
muffins (the sourness will improve the rising

5 soda). If vou let it go a long time, it will

1ch sour can kill it, but betore

kfast ;
{your bakin :
oll vinegary. Too mt
that's “gone,” try perking it up with fresh
anin doubt, however, throw it out and
i revived it, with good

¢ bred
vl
y 81T
<5 a starter
1d flour. Wh
[ have also dried starter an
ywe unsalted starter, don’t worry. Just

gart 1€
;-‘ul
water I
wver.
St If you forget 10 5 :
L bit of salted dough, break it up and dissolve it in a little
ukt"-r and add flour. The salt will slow it down, but as you
(.1'11d use it, the salt and its effects will disappear.
R: ADD SALT & FLOUR TQ YOUR SPONGE.
about a teaspoon of salt per loaf (or per cup of
is important not just for flavor, but because it helps
d strengthen the dough, resulting in better
rising and texture; it 1s also an important eh:rm-n! in the critic
equatiﬁn of wet and warm versus cold and dry. On a cold d.!.}',
youl can encourage your dough by reducing salt, or holding it
inack until the last minutes of kneading (knead it right in, like
flour — add just a little water if necessary. Taste the dough to
make sure you're not too stingy with the salt.) To see how salt
effects dough, try leaving it out of half your batch. Keep
everything else the same, and compare. : _
Add flour and stir until you can't, Start kneading. Leti
stickv! It will smooth out as you knead. Rub dough off your
hands and fingers with a bit of dry flour. Butd on’t worry- As
you knead, dough will start to stick to itself, and not your
hands. Don’t make it too dry! Yeasts don't like a desert
environment, and though they won't go on strike, they may
slow down. In fact, if the dough seems too sticky, try using
water instead of flour. Kneading with water works well, and a
wet, “loose” dough ma kes very differ
“ctiff” dough. You might

wal
feed

STEP FOU
[ figure
water): Salt

1o condition an :
a

t be

W

more open) than a prefer it.

R e e e 7 - R EAT

ent structure (lighter and

Yeasts (like hyimans?)
will poliute therr
environment with
thetr oton wastes,
which are acidic, and
miake them weak and
sluggish, The best
thing to do is to select

a fetw braove pionesrs
and send themt off to
colonize a large, new
virgin territory with
plenty of resouirees
and no 1';‘;‘-:-‘&!“1'".
Try a teaspoon of old
starter in 1/4-1/2 cup
of fresh flour, with
(ol water to make
it batter.

ENoug
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STEP FIVE: KNEADRING
“Vigorous™ kneading means that you should breg
L1

The sweat does two things: First, it raises the temp, LS

the dough. which livens up the veast. Second, as ‘F =i e

kinkyslmndmfg}utvn lengthen, strengthen, and Ou kne,

rubbery web that makes bread rise and gives it Ih-‘- r".'“'

or “crumb” to survive slicing, buttering, and .Iunkl,\_'\' ety
AN Sony

You will see this vividly the first ime you actually k
dough fora full 15 minutes: it will go from a rough |I iy
sticky stuff that “tears” easily, to an elastic ball of m st
flesh as smooth and ughms the muscles of a condii U
athlete. e
) Klneadmg is great exercise for your arms and up

o > 0 " ierinli ; e d
et it be a wholesome discipline rather than an o lI )
!tslexmmalhrr of strength than thythm. Knea IL o
favorite music! If you ¢ B

1 If s an only Wi
ly do it for a few minutes, the

the dou, ) :
mmemii’;ﬁ;fté;ﬁ\et?.lﬂ minutes (or more) while voy 4
- Repeat “til done. (In professional bake e

is called the " el i
e “autolyse” method, and includes B IJ'i( S, this
5 o

ding sal

! isalot w h
: ﬁnd‘;::: cﬁzu : making_ hundreds of Joaves.)
| . R e iithutchh easier when I kneel on li‘i p
KNEADING 5 between my knees, | e doughiin a big stain]ess o
| ‘\;\;E R FROM as [ fold ana turn (]‘l c:n e oy w eql: oy o,
ABOVE the bou g, 1 the dough, the bow turns tog iy
making a smallp::::]t:]e to over-kne o e

. ad, especi : >
experience you'l] foe ‘S‘{; wa_tc'h that Clocl]:__ ally if you're
starts to tear Vhen it's 45 You gain

and ready, [f
80 slack, you'|) kn Y- it your dough suddenl,

0w you'
YOUVe over kneaded )

STEP §1X: W,
*WAIT FO
Faster bread i RTHE BREAD
3 ’\ Sometimes msj 1S rarely better, i, i RI?E.
ix, knead, s ugh You can make j
it faster. |

warm ﬁ'(lm + S dape,
to the lon the oven, no gne Proof, and bake
longer process compla -When jt's
2R your lif €SS, and you've workeg o 3
X 3 e, the tota] elaps You've workag it N8 You're yse

L Siapsed i ;
are a critica] e won't be an ; 0 the thythm of

— ———behween but brj
Yeast, rief henpd: i88Ue, M
f t WO risings hﬂ:: - Water, and en'::f;cum; the pac, -8 and
! astier, and me, ‘ever, will m, Nieny, :
4 rising ) m?:u’e healthfy), ﬂ_hill:e your loayeg tu e judge,
| volume. - le of thumpb je PONge ston . Bl'l 1
. €. This can take is to let oy, RS0t oo arger,
Sixhgyr. es in
urs,
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BUILD yau m_.A_

installmen OTRS
fplﬂl'l “Urk‘a too. Knead fot ftll.lr or ﬁ\'u minut
L il 1tes. | et

o dough, temperature, humidity, et 1f your

u“ﬂ g on th - ¢ < v y

def -l:h i oing !-’lrv‘l'll'll?"”' \.mu.m -.n,| ut it in a cooler spol,

doul e fridge: If it's going slower, find it a warmer spot.
ol t " to sui \,U“rg.,i'H_' bread is accommodating, But

[me ‘1"‘“{}“1‘,.\“-;.1' than too much — you want the yeasts

putte! .U:‘| the oven Strong <o their last efforts aren’t wasted!

goinB ‘;‘L:I.l).’,h‘ﬁhilllld also be covered with a clean cloth or
-”:I\:f pl""‘li" (bag) to protect it from cooling drafts ..m.i keep
plek drying out. You can rise dough mn your kneading bowl

it Il'U“l poard. Buttering, while not necessary will keep it from

_;rl:-:itll-‘- as it Tises; butter, rather than oil, is less readily
Lhﬁul’ht‘d into the dough. .

' If you can f.‘memb-.:r what you did, how warm or cool it

s, and how your bread felt and tasted, you can compare

Some bakers keep records of every

th the next batch.
ry patch to better underst
ures and successes. A bre
but because
a journal of my (bleary-eyed)

1 you go aboutit,

and the reasons tor
wer friend of mine keep
“it is just my way ol

{miLI".S wi
sspect of eve
parlicular fail d
records, not for precision,
.-emembering and learning;
qravels....” Me, I like surprises. But howeve
you will invariably learn.

" |lighta fire inmy oven at
depending on your oven, the liveline
vour schedule, you may want to light you
have the oven waiting for the bread than t
the oven, so when in doubt, light your fire

about this step in the process; but
ss of your dough, and

rs earlier. Better to
he bread waiting for

early.

S
lumps as you want
careful not to tear

Iv fold and press out big air bubbles ‘til
the dough feels firm. Many bakers break up the shaping into
two stages with a few minutes rest in between because it
makes better, higher rising loaves. After shaping set your
loaves in a warm or cool spot as needed.

STEP SEVEN: SHAPE YOUR LOAVE
Divide your dough into as many
Shape the lumps gently into

the gluten “gkin.” Gent

loaves.

loaves, being

BEAUTIFUL LOAVES
You can make loaves of any shap :
rings, or fanciful figures like the luscious mermaids my
mother used to make. Dough will stick to just about anything,
50 grease pans and trays, or dust boards and baskets with
liberal amounts of flour. Traditional cloth-lined or wicker
baskets make beautiful loaves because the dough picks up the

pattern of the W& aving (and that becomes the top of the loaf).

e — fry traditional braided

f

e



STEP EIGHT: PROOF YOUR LOAVES
Proofing” isn't a precise science, When the
risen to near double size, they are ready to bake,
< N

h responds when you poke it with a finger (zon))
¢ Zent|

doug
should be soft and impressionable, but still have
- S0

If vou're not sure, better to bake than wait

STEP NINE: BAKE
If you're using a peel to load your oven, dust the
SUrkaey

with corn meal, to help the loaves slide off easily. 5

: o ) i ifi s gt

surface of the dough with a knife (very sharp or ser I.I
f » alted)

use a razor blade. Hold your blade at about 45 dog
make a slash about 1/2inch deep, in “'hdh-u;,- .fl "' and
)_.'mx.[whun Canadian families baked in commun :im}-“ B iease
family had their own “brand” so they knew \\-Ju:'l'n‘l‘q\\z.inl g

SR S s
:‘i:;r.si; Place tlh‘u'peel in the oven where vou want the |oaf it
;.u:}, .mhd flick the peel out from under. iy
Y “c::t:::::"t Itfx‘.i firm, chewy erumb is in the knead;:
S cnl.;‘: is ::;pefpealt‘d steam, which ca r.\nnoij‘;‘...h""
surface prized by bpz d iu“.ng ﬂ-."" hard, shiny, golden ]'“I"‘
thicker crust.) Ste. = = 2ekits (Less steam makes a dricr -
L et \!e:“:w L—amlalm mproves “oven spring,” the | =
Steam does thi activity that makes the loaves puff higt
Sossthis by briefhy coal & putf up high.
) & the oven, keeping the

surface of t d(‘l,l !lhl“t&lld Elasl 2 yeasts
g
T e 0 Ile lcandg'l\m
g hl_ veasts g b

more time in whic

ore m_.e; I;’LH f:lft_;l to work before the heat does 1

( /i i : I

dough produces a cr:ddl“ e 5 ‘1: i
£ i iu“‘ \ ¥ uple of ounces of steam Hof e

: ! . You can add st : g
minutes is w ! it Prof it
e P,li: u\ (?l'l} need it meessionalt;:zm? il

fized steam jets becauge the; Ees e
on't want to

PULLING T
REMAINS OF T 1)n¢

Noh,’ Hh’ )
lower gl o e
Wype grill also makes 4
x; M,,;;me“"' for hot
logrillburgeps epipc.!
wrgers while yoy
Tt for ot brogq.
(D Lesley photg)

1 They also try o avoid getting water on the
oer J !
s OVE sudden temperatur Mock can

| b ae a8 he
! [hl,"“"".l\t""' { boiling up fr \
prid " ricks and bring sand bolling up fram underneath. |
d-"‘h'hl‘i Jood SUCCEsS pun hing a small hole ina tin can and
AC ter so it leaks gradually best done on

 (hot) wa
i dirv.ld\" pre
a (clean) spray bottle, or a spray
r (and hotter) the spray the better Be careful in a
oduce too much water too fast

sheated and waiting in the oven: You

s [\

Vi 1 .

ha \\'I“
nozzle on your

ul“'ku. L r
pightalse 1Y
hose: [he hnt e

en not to int!
(or your

© ypur nos
§ : lnaves will call y
aves of heat or steam when opening the

intuition) will tell you when your bread
ou to the oven. It sme I1s right,

1 n,'.llj_\
A k (beware W
bottom. If they sound hollow,

ake @ pee

11 o). Tap the loaves on the

lll e done. 1f they don't, they may need more ime, even i
they r dough w ith more whole grain

em quite dark. Heavie
1| take longer. :

a function of time anc
and decrease the other. Baking time in a mud oven can range

m 20-60 minutes or more, de

{emperature and the kind of bre
about four hours on a stove top a
what, bread is done when the center of the
200°, at least.

they S€¢
flour Wi :
Cooking 15

{ temperature. Increase one,

pending on your oy en
ad, Bread steams beautifully in
t 212 degrees, But no matter

loaf reaches 190° to

fro

| The center may
and it will cool
‘er, it will be

STEP TEN: WAIT :

Don’t eat — yet— the bread is still cooking
have just reached cookir
instead of finishing its bake- In
thoroughly done, and still warm en

1g temperatures. Cut ik,
7() minutes, howev
ough to melt your butter!

Ed
=7

LOABING THE LOAV ES
(D. Lesley photo)
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L APTER FOUR:
:AATERIALS & MAKING DO

puilding Bt}:m-ihnm: by yourself and for yourself is less
oot “,"u\‘\-n‘lg
# where ¥ou AL
w0 your mate

Lther than forcing them to work against their nature

fjmitss Is! king princi vle that appl
e Lasic working | I 1at applies to mud or F\.‘.s!-.lv
| there s

" find beau
u-.}n 150}5}’1("11 you make do — not because it’s better than

puyings but because you'll learn more by thinking about
;,r}"tl.‘f'-! to d lg
industrializu
minority! The reality is that consumption does not (and
cannot) sus
roturns to the
Serounging and recycli
{hing as “waste,” only gifts we fail to« herish.

A few years ago, a national home and garden magazine
revisited one of their most popular projects —an “adobe”
oven. The oven was practical and attractive — but not cheap
orsimple. The materials list included 28 concrete blocks, 68
firebricks, wire mesh, chicken wire, fancy deck screws,
Jluminum flashing, three hundred pounds of cement, about a
ton of “adobe soil,” and latex paint — well over a hundred
dollars worth. Not much for a nine

ood week’s expenses for a subsistence artist!

If you're feeling rushed and buying is the onl
save time, why not let the oven wait? “There is more to life
than increasing its speed.” Try a one-day, one-layer oven on
sawhorses (see Chapter Fivel. It can be a practice oven, as
temporary or as permanent as yo like. Take the time you save
to inventory local resources. Try different routes to work and
look for materials at construction sites, giveaway piles, or
vacant lots. Buy good bread and ask bakers about their oven
(see if they don’t get excited when they hear about your wood-
fired oven plans). By the time you figure out how and where
to make a more permanent Oven, you'll not only have located
all the right stuff, you'll have perfected your bread, too!

And finally, this chapter also talks about some 5uphi,~ah's.‘ated
and more expensive materials, because sometimes that's what

you need.

instructions than it is about paying attentior
7 ntion
1d what you're o. It'e abo
a e doing,. It's about making the

rials — accepting and cooperating with thei
tinE with thelr

a corollary: where we find relationship, we will
»are. That's

ty. But we have to start where
and how to scrounge. Yes, most of the

d world is a consumer culture, but we are a
tain human culture. Everything comes from and

earth. Buying encourages us to forget that
ng reminds us that there is no such

to five prufussi:_mai, buta

y way you can

1ALS & MAKING DO
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FLOOR MATERIALS o
(TILE, SOAPSTONE. MUD, ETC)

« Mexican tile: unglazed ceramic floor tile is ofter v

cheap or tree from ve
they need. Harder tile is not necessarily more d
may be brittle and less resistant to the rapid heating
| an oven: look for thick, low-fired

ndors who semetimes buy

cooling cyclesin
» Store is not recommended for floors, unless vou cay
soapstane (look forold, broken soapstone sinks), Fyep,
so-lr'!itane.hm\-uwr. should be dried slowly and heagey
carefully, otherwise moisture pockets can develop
tremendous explosive pressure, destroving your floo,
passibly causing you bodily harm. It may also hold i,
heat than vou need. For that reason, it is sometimes .
subfloor 3
» Plain subsoil will make a floor, and can be fired hard
(Mexican tile is, in fact, usually made of local, silty ¢ | {7
dep_nsits!_! _ha\‘cn't tested this one myself, but “.\’Ull.i. ui
iﬁ:l::l:;:;:in}.:‘\];:if due;u different o”mmj‘ n ; :I'
tiies.mmngil\;’imwalersaggm‘ e]:‘he C_Ja-'\l"m.ﬂ [. I,I g o
like modeling clay, Bateeng It pntil s plastic
g clay, then rolling out tiles and setting the
a layer of dry sand, so that they e SiIcm on
might also pr-fire the iles, if possble, The: they shrink. |
e tiles, if possible. Then | would [a,

oven floor and build the the
oven.)
* Another S Lo
L0 ;:igpﬁ;ih::\r';y::om m_l.he»mmd for experiments, is
wood ash, and sand, EIEcipe” made of lime putty,

me

T S .

1/2partash, and3 arissand, et O Port |
there. A Spaniard re];orte:lan d, and experimenting from
Lime plaster section on Se;mg Wused in Majni‘m. (See the
traditional material,) PRRE/Sformoreinfo on this =~

*TRAW & OTHER FiBERs

Straw is often
: treated as ”
Willamette valley near wher‘: ﬁ:ﬁe f._;:?ﬁ'famem in the

left on their fig|
d
are often left tg rzta?er harvest. Immens to b_'"‘l‘n all the straw
cheap. Try feed o <10 most other plae © stacks of huge bales
more expensive bores' stables, or a fan o L Straw s fairly
complete with SE:;?‘use It containg gra i lay is.generany )
livestock. Fowen, ead, which provige “AVes and sty s
cattle ppeOwever, at the end of g o TUtton o 1
s may have gld hay they ild winfe 'ﬁlany :1 e
no.]cmy'!'r_ = arse or

: ‘.Yﬁnh Aﬂk !

y .

spetable fiber will work. Long grass

tough vt
y tradl flutt, old rags or
M your \'dl’f ywdust, or dry leaves might work
& ant Sheests it 1t you're making cob or
it Joubts try ", the material plasticity =l anale

neth o gIve
e making insulation, it doesn’t matter how

but 1t does matter that they not compress

- ‘.,..n.l'l"\'

b | ‘\l,] O L Oppec
(e A i rope chopj i

plaster, you

il

wi me I h
watt S (1 you 1€
. fibers are:

short ! Jttail {luff, tor example, would pack down too
it patte

T . Sk i;];\]hﬂiﬂn ) !

mueh l‘“ "‘_:, ~)'ntht'li*“ _natural materials subjected to high
Don .l' I"';l'n_'n out, leaving only carbon and (insulative) air

peat wil vill melt and fuse into a nasty mess,

A CES: *_-'-\.'nlh(.-tiu:r- v :
) Jucing toxic fumes as well.
lmu .

(,RAVE'L & SANI? a.

A sand or gra\'ul pit 1; |u:l o

! 24 There may be ¢ ylace you €
Jblmdl‘]:ltd'ilil‘:':_jltsll‘l‘i?\’mi \\Em\t to stay away from beach sand
1 ﬁir.tl;‘n-?s to be rounded and smooth Sometimes you can

o in .;111 »its that are no longer commercially v i..\'nla.- but that
LJlt‘}ijllhet\-'c [tlenly of material. (You may need permission from
‘1.‘[1111(1 owners and/or state or federal authorities.) V\'ur!-.uinlg

rries sell a sandy kind of gravel (often called somet nng

?tg “quarter minus'," because it’s what falls through a quarter
i:mh ireen). It's also worth asking nt 'thvy_,h.u- e .m_\i_ 1\::1::, -
material to give away, like ;'m‘:‘hlvr ‘fines H.'lu' ;.tuL '\LIT; \;d
{o use for gravel), O "sceﬂpipgﬁ’ (dirty grav ui‘.l..m E“_tL“;i“mu
off the top of the rock pit). If you want the ple d!-:L;t’t' o ih ot
mud with bare feet, though, be wdged gravel the

sware sharp-¢
chews on tender toes!

an old river bed that the river has
in dig for tree, such as

hecaus!

SUBSOIL, CLAY, &

WHAT TO DO IF YO
You can build with just about

subsoils should have clay enough t

. Rt

i Try i nd see what works.

experience. Try it oul, @ - g
P il has clay, but not enough to make cob, you €a
If your soil has clat,

ot | , pulverize it as fine
ify it to increase clay content. Letit drv, p.u verlzeit s i
E‘l;l;{‘il 'Cl;w ccreen out rocks, and soak the wal-",‘h\t at: :U';: 1; it
1;]:' to :m:wp.-nd the clay. Let tht_‘ sand settle f:\y_»:tult :\t' i
few seconds Up o up to 30 minu For-. (Longer ml 1 fL’ : l. "; &
. 1av) Your water should still look cinud_\ \\III. 1 clay. P
Fmr‘;.r'l.]“‘_\'}mth-.-r bucket, and let it gettle agamn. W hcnllhu
for :.-[-. pout it off, let the clay dry, and see how it works.

U CANT FIND IT
any clay soil underfoot. \-10:~;\
o be sticky: The best test 15

water cled

&9



RESOURCE

William Bryant Logan
acsembled these facts in
& marpelos book of
e fitled, Dirt, The
Ecstatic Skin of the
Earth.

There are places where clay subsoil is either |
harvest, including desert areas where the geol, .I or |
voleanic, some coastal regions, and cities i EY 1S magy)
hard to find clean soil. If that's where vou iy ,..I, IS Jusy pl
options: Take a long drive and look in road ¢ YOU StJ|p,.

sites. Find a geologist (at a local university of 12 OF excayg,

US Geological Survey) and ask where to fn."L a branch

potter or a local college ceramics department :ri‘ ”r‘. 'ay. Fi
185 ton 1

recycle their waste clay, and ask for some. (You
} SC < (You mavy n A’ fix

guk it, dry it, work it, or all three, but the price s} 0
:fchllt [[::-;:ii‘n- l‘t.'it potter's clay is much pm-k.‘,-. ;.Iz ::;:';;l o
to make a .-u:u:tq : \-}:’u may m“.l as little as five to f.""l Sl
Or buy ::r.s-mé:;l«‘-f-} r‘n“;.‘wn‘“”]." no more than 2
OwA “:mml m'gulay from a building suppl ".I
: 1 and sand to make mortar: PASE Masons
powdered in 50 pound bags. S mes dny

CL?h‘I' FACTS

e Bible says we're m

E SRl 2 mad (%

red clay”). That mavbebe:dufus:lfn'r Adam” is Hebreyy f.,,
common and widesp 1ts perhaps the mo g
S pread substang ot
scientists also hypothesize thatlfe gl e .
Iib{;}up c!f clay, water, organic mme actually originated in ,
egh'tb\‘.lf hghm]ng In addiﬁun h Puuﬂd&c and enerey from
]i;:e I»\Ir{l; lufgii:; of coding 5iﬂ1il'ar tf)‘:l;}f;!s.lqa ”L}:w structure of 7,

’ > ! ot et fclays
their Existeniev?;;:hl} ]::ihlenﬂmena, only tw:: ]t.’eulldlmg block of
the planet, ey - lay, and life. It is psgj quire water fo;

anet, evenly spread mated that all th
— which is not surprisi out, would make 4 [, the clay on
What distingy is;-.z-r.]smg’ Siven that clay i:cia}.w a mile thick
well as molecular s clay from other dirg s€omposed rock
Important: 3 graj and chemica Propertj 8 particle size, as
water in pne fec n of coarse sand falls 2 Size is very
single grain of VE:\Q;; 8rain of sjlg takes ﬁ:‘gh _fOur inches of
50 slow part]y be(_;useigla}' can take yp to‘;snamutes, and a
. shapeagweuass. Years! Clay is
— Particles are
Ve a surface
tWo wet shee ake it e, | b
ts asy fi make ¢
Owever, clay p';:g:ll;:ﬂ In addil‘i(})'n ?; :;uﬂﬁﬁ lf;ssti:: t| ,'ip:d'\
means th are als : d o} s
adhere ma:I;}:;ey have 5 “Em:r?dﬂzc tl'll:aj]y ha "SEdshaPe'
Properties mékm other molecyles ﬁsnmPa_Fity_ 1A am;wh:ch
is. e clay the wonderf, luding ya ), :-;:land
Al these

ul, mga fh
+ Magica|
Stance tha it

RY CEMENT
he baking a {ot, you might want an inner

{ something a bit tougher than clay, to
Pllb‘.”l:\“_ and heavy usage. Regular

A
I{ErR (e gOING tol

ol
(Y pell made ©

it = . rOUEing
the! and regular gOUBINE:
withs '1 | ._'(’]l“-‘ntr however, is not a good option, Even at the
l‘-"tl.".1 u‘lv low lu!ﬂ]\l.'rdllll'l‘\ of a bread oven, it breaks down
I"]';'ll\;,'__ .‘lr\'l'll-'-lh. Brick is an ex( ellent choice, but making a
(ata & b - B . i il 1 ;
Il:t:ak oven 15 L!'lnh- a bit more complicated than making one

¢ af mud.

A rt’i‘lti\'t‘h" sim :
fractory cement. Refractory cements are specially formu
: .at. Mixed with sand, you can mold it over

L ple alternative to brick is high temperats

pelte ;
1“\\.'ithsmnd high he
 sand form like mud (although you'll need to use rubber
‘ pl‘htcct YoR: hands, since it’s a caustic material)

vou might want to do

gloves to pro
" |f you decide
research, since things
different than they are wit

chicken wire to reinforce my mi bile
but [ have been advised

be

sicians who

{o use refractory cement,
mm& like reinforcement and expansion
cracking are h regular portland

nt. 1 did use pizza
ms to be holding up,

ceme!
ment in a refractory cement may

oven, and it see
{hat metal reinforce
counterproductive.
can answer que.‘atiuns and offer
There are many different makes av ailable, so it's worth calling
around to see what's available near you at what price The
duct I've used with good success isa calcium-aluminate

Many manufacturers have techr
guidance over the phone

pro
cement sald by:

LaFarge Calcium Aluminates
9033 Laurel Branch Circle
Mechanicsville, VA 23111
1800-524-8463

Clay and rock, cooked
at pery High
tenmperatun, ground

er and

ed Lo Fully

I-Jl,ugl..-r‘:. |
modert
ment, On

indergoes a cheni il
reactim H beconm

hard, rocklike, anid

o concrete. Lhe

I
chemical &

of the source

determmes fieat

restslance



HELPI NG SAND:

But plen
in Mf_,mgoof Lopsoil, as this

'gmpﬁin:dm' Where the ancient

Wﬂs time t
TVl 1 o pull
sl E dfdﬁ fﬂli‘n.ﬁ of it
CCided fﬂﬁy O straw, | ﬂf:-‘!
ﬁ! ";‘3:::{ b ipﬁ"ﬁ oul of
n b i ) LfC}I
the peyy dg:ﬂ&ﬁ 1 ﬁreiif:;u:rm
Y o by

BUILD Yoiin ~

s

'fkg M ississipp;’ laid

JAPTER FIVE; OTHER
(ixTURES, OTH ER OVENS

L ; RAMMED EARTH" OVENS

The absolute ~'-im}‘lt.-.~.i_ oven I've made was a hall day
h'mur!simlinn oven | did a couple years ago for a w eekend
:v:-tival. Iw
l1'h||uu.ml “me:

immumadc snacks
amall temporary pizza oven. The foundation was a couple of

stotl p]allk‘é on saw horses. On top, I set a layer of old, tour
inch thick concre
floor. (Such a thin subfloor didn’t seem unsafe, since it was a
small oven, For a larger one, I would have w anted more
material — preferably insulation — between
See the section below on insulation.)

as visiting my father and second mother during a
adow fest” at their pottery w orks. They ]},,\\'h',‘_
and great bread, so L oftered to make a

te pavers, a layer of sand, and a firebrick

yery
distance and
wood and fire.
| made the form of top soil, because I didn’t
haye enough sa nd. The oven itself was a
single thick layer of clayey subsoil, dug
straight out of the hillside. Since the clay was
moist from the ground (but not wet), I could
pack it directly around the form in a layer
four to five inches thick. Then I took a piece
of 2x4 and whacked it, hard, all around, until
the material was solid and smooth. I cuta
door, lit a fire in the oven, and we were eating
pizza out of it the next day! (It did crack,
quite a bit, but I just filled the cracks from the
outside, and didn’t worry.) A year or more
Jater, it’s still in perfect shape, and this was
under a tarp, after a Minnesota winter! The
pizza was such a hit that they're talking about
making a bigger and more permanent OVen:
This one convinced me of the benefits ot a
pure clay thermal layer. While a sand-clay
mix is denser than pure clay subsoil and able
to store more heat, sand can cause problems.
Fire fuses or “hisques” the inner inch or so of
clay into a hard, integral mass. Sand requires
much more heat for fusing, so it just expands
and contracts—aka different rate than clay.

ALMOST READY FOR BAKING!



rins maty fall out of the clay, and |

n't scuffle the door perfectly, you can get sand in |
ay can crack and spall too, but ever, MUt
When

bisque-fired, it's usually softer, less sandy, and less |}
! 55 [ikel
kely 1,

As a result. sand gré
U

do _
bottom crusls. Cl

break a tooth.
The “all-clay™ ovens ['ve made have used homogpe,
BENOLL
clay

subsoils, with lots of silt, but no sand (the silt helps =1

shrinkage — but Quebec ovens were apparently |In R
purer stuff, and held up fine). Whatever vou find ( “‘ e

you pack it around the sand form, it should be m 1;! \“MI hen
enough to make a hard, solid ball in your hand I;ul ) ‘Jlml.

be s0 soft as to squish between your f’ingt‘r.‘- Whlvn y : .
!s,q;:leeze.hﬂlml way, when you tamp it, it will mmp.l: 'l“ ;

come solid and hard, instead of splooging i
{Test for water content with a snowball : 3 g s
;urfa& from chest high, it should hold ::f;:utlr:mp;}d i
i T Witho :
g apart, but not be so wet that it loses its ball :#:r:}‘ y

Sl:'}PLER FOUNDATIONS
le‘:el»?ltlllnil?;:;.? ii(g“l need to last 1,000 years. On a pract:
itup toa good worki P an oven off the wet ground anF; [h-'iu &
Yyou want to deal (::tl}:g height. If rock or concrete is n: ) -13 8
will plastic five- ith, sawhorses and stout plank W than
tires filled with galiicm buckets, wood boxes railm: "l\ ;” .
sand or earth Ay d ties, log
rubble. Use vour i - , Or wire - &5
you dz g:ek‘}eour Imagination and whafngmg & it
it oo ;‘ \\ﬂ’ood base, please read th, :;ei?iu can f
one out!) cors. Ifyou're not careful, iy .
If you want a perm +iiS €asy to burn
anent foundation, b
: but don’t haye

material to make it as hi
i s high as .
iﬁfi;"ii’i [,’; Y"“‘ef-resistanscfim?om' make it low, Lay 4
Tising ground moj SRS 2

your foundation with cop, (Ius(:];mﬂii'_ :nd...buﬂ_d the rest of

ind. (If

and dry enoy
8h before you fill and/ar.zﬁl?m“’:‘.b}is strong
0N at,

¢ & FINISHING

i plants, in animals, in the

LPTIN
is t-\‘(’ryWhl'l‘l'
o use every day, in fruits and vegetables, as well

ments W : '
wks of ancient and modern arts. If vou want to sculpt
probably already started, and are just

i\bl v
e avenyyou Y& P
it’s gotten too dark to work outside. 1I'm

5 yr & ol 2
\:uﬁng this because
e ou've already read the section on finishing plasters

ming ¥ ;

18 what you 1l need for sculptural details. So. Here are
her ideas:

guild up rough forms directly on the oven using the wetter

cob miX with straw. Or make models of cob, to see what

jeases you and to work out your ideas in three dimensions
foth ways have their merits. As your form becomes maore
Jefined; use a finer plaster with shorter straw and maybe even
with finer sand — much easier to sculpt, mold, and finish.

Keep in mind that there are limits to what shapes wet mud
will hold without reinforcement — and reinforce as needed. If
your sculpture extends so far out from the main form that it
starts o tear away and fall, knead long straw into the cob to
make “straps” and use them like thick tape to tie things
together. You can also imbed bits of wood in the mud as
anchors or “deadmen.” Before you bury it in the mud though,
tie it with a piece of natural fiber string or wire. When it is well
anchored under heavy cob, use the string to wrap hanging
parts of the form. You can also use cloth or sticks in a similar
way, or use your imagination in new ways! (See photos, page

81.)

The right tools will also help you define and refine shapes
and sculptural lines. Spoons and knives are high on my list,
but try whatever you have: kitchen utensils, masonry trowels,
sticks, stones, ote, Small sticks with cut or broken ends can
make wonderful surface patterns and texture, and you can
also inlay things into the mud itself: bits of tile, wood, stone,

glass, ceramic, what-have-you.

__‘Ir..,il."
whic
some! ot

TWO TIPS
1. Stand back! You can't
d you can
te perspective.

make sense of the whole unless you
can see it, an 't see it if you're 12 inches away. Get

a new, more comple
2. Every shapeis made of flat planes. Curved planes are just

many small flat planes smoothed together. Esmb‘lish large
1 flat board, or trowel, or with a knife. As you

planes with ¢
work, you'll see how the planes are connected.

y -



TERS & OTHER WATER-RES|STA
LE PLASTERS; AND A WARN N |

Lime plasters are lr.|d:'l|'un.1llh- used to protect earthep,
houses against weather, even in grey, rainy England! [ i,
plaster makes a beautiful, water-resistant surface, is lovely
and takes color well (Michelangelo's Sistine ceiling 4,
+'s murals were painted on lime plaster, a, d I\Il
nts were made from colored local soils) w
“which you can

LIME PLAS
BREATHAB

use,
Diego Rivers
of their pigme
Lime is best made into a “putty,
approximate by soaking standard mason's lime in water, | j)
cement, lime is caustic and should be handled with care .:n.l;"'
or rubber gloves and eye pratection. The fresher you can i~..-|-
your lime, the better, as it “goes off” and loses effectiy \-|=.--.\\‘ ;
with exposure to moisture in the air. Lime putty will keep o5
long as it's wet. Freezing improves it, but old, stiff putty is :
luugh_ to brc.lk up and mix with sand. Whip it up with an
electric dn[j with a steel paint mixing blade. Or push the pyy
through a fine screen. 2
“nl‘:llsm‘l!l:rTw plasters are made of three parts sand to one part
an[: 1}[‘:1:uﬂ_pn§\ de@ stuff). In practice, proportions can
ary, but the principle is much as it is for clay-sand mixes: t|
maore lime, the more cracking you can t. A L
e 3 expect. Add fiber if yoy
an— it wil help hold everything together, especially if
you're putting on a thick undercoat. Horsehair i S traditi
g iris traditional
5 pped straw or manure work too 4
itema (pronounced “ " i
o dee-TAY—i_na Jisan African plaster
Sl tt}ireﬁgniifcla}'. Itis lovely to work with. On an
; : 4, the first fine layer of cla i
2:;11} er of |mpre§surcly tough fibers that St}l';ashes e
; atch' rn(j.f, "‘ is not waterproof (nor would Water, much like
E;“:Jl.tll it will limit water absorption
aterials are t‘asy eno y
) : Tee ugh to collect. i
clays, litema is a great vehicl Uyou find colored
R At e for aPPIyln thi
Pl'O'dl.l cfl_r manure, cows (with their magn R corative
eed u{u: 3 iner material than horses, and &i;,.fomachsJ
(i mt ry lumps (people haye sug:g&md' 1 stuff s better
mli);r z:lmake it stickier). However, if you' that various live
'Squeamis}:n;’;{il: ‘Lbot]:j real possibilities) -O:Ei;ﬂ;orried about e.
orking with fre +UE R you're
Your rubber gloves ) sh man 1
water or gTatgznw? » dry manure mspbﬂdsuﬁl?d o ind
B Ona piece of 1/4 inch hardy, i Soaking in
Ware cloth,

you want it to

note the beastifully
molded door and
handles, which were
shaped out of lump of
straiv-fy ( ab and

cement (for more on
molded cob doors, set

page 83).

THE WARNING
Builders I know

10 more protection f

f've seen pictures of the ove

tell me ot uncovered ovens holding up with
weather than a layer of litema.

h look fine, but1 doubt

a very long firing. And
oven under a

rom the
ns, whic
h to bake in without

they're dry enoug
ch would you choose, an

givena rainy day, whi
100f, or one under a rain cloud? o
My friend Jason made a beautiful oven l.h“l."”lh in a \'Il:.l;-‘{
glade near his straw bale “dirt yurt.” He didn't want to ut
the lovely shape finished it with the :anﬁ
lime plastur that he wd.ii:_é. It hardcnu?‘l \\k(‘ { g
but the oven, with a top horizontal surface .l.'\l‘t‘!'-[';'l.‘b\h?. ‘:L uf
lots of water; the plaster cracked and h.l-ll ntll. and l)'lLl {T\ ul )
started to deteriorate. It came back to life w_nth tj‘nu\ ]u:ia (
plaster, but in a harsher climate w.ilh more m-cx.mig: t*.e.] I
damage would have bheen wWOrse. ['he P.!n!.‘-tt‘l' n? t‘n n: -;.f\ 3
is fine, and [ think it would have been fine on the l.;\‘tl‘l} I
somehow the flat top surface -:nuid_hg\'u bcc!\‘ I1‘I'Is‘|l:.t rct: 2
water — maybe with just a “Chinaman:s at” of tin ¢

top, or a ]‘-itchm'l piece of flagstone.

of the oven, so he
used on his bale

even



The doorway is the most )
‘,nnl_ut' the aven. If you're ‘.'\”‘H
careful when you bake, a L-'.‘;}, |
will last a long time. But if \-‘..l Lorway
bang urlpukc' italot, or \-m'l'l-L.l IIUI

],\roduu.:llon baking. or d;-.uljn,v : .. .

vou might want to consider r.|11 ‘Lrlh

more durable doorway of by i.-f\l

A brick arch is easy enough [m. okal
’ , 5

I”"-'h],
o

dnd

d g
Kids

INg 5

If AN EASY TO-MAKE 'FLATT ARCH red brick. Lﬂ}' them out on the gr. l-l b
L ] Angleinwt or other metal supports geta sense of what the arch \.InT B
\betoeen colnms of stacked bricks — like, and what kind of sp.u‘ulp- \“M"ll:nk

need between the bricks, M |l:' .
= VIAKE a form of

g worfitr seeded, and 1f you're
uiding i chimney, fust lewoe out the
midile brick.

sand or plywood, and use fine 5
day‘fnr mortar. Or simply m 1k.-|m\-i =
?'erhca! doorjambs of sraékm; lr:ul::
:E-T:r l}?:f,:_lr)f _\‘\':lh a piece ql’ angle I‘I"t’!f‘: r.].lf-
i m.::_ scrap metal. If you wanp
S ur; traditional metal oven door
: as were used on Canadian clay &
ovens, contact Ovencrafters in CL o

(see Resources), alifornia

AR FILLED Wi
MUBSAND MORTAR
f1 MUD;;-’MN Di 2

PLYWOOP
FORM

SIDE VIE v
;F FoRM
L)’--Nﬂoo £

Zxy /
SM.U-QW“H on /
/7 SHims
1: EASE
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¢ DOORS: FOR CONVENIENCE,
CTION, AND EFFICIENCY

BRICK OR METAL DOOp,,
DRW Ay

Y5
MNE
g»:l ") PROTE!.
W can oo s
Ad‘i?g:a);'t; it can he
impm:;ing on ymsr oven,
erel < on how you 1
_eg‘;f:m aside, however,
R I;,g, can m-‘l.kt.' !
F“:n face. And if you're
\ o
ma by $iving Y
md\t':j{r:’e already built your oven but decided
: F“ chimney; you can easily add one on. You
;:r 2 holein the
Ji-tinitely et the sm(')k.‘-_ fy
the heath_lld go with it. l_Io.'.t from the
fire would travel a short, direct path from
i.l'llOf combustinn ta P{"ll'l'l of escape.
nt is to keep the heat in the

What you wa : in th
oven as long as possible before letting 1t
out. So, better than poking a hole in the

top of your oven, design it so that
oxygen, smoke, and flame all swirl
Jround in the oven as long as possible
hefore they leave.

n fact, the basic oven shape is already
close to a fairly sophisticated
idowndraft” design. Oxygen con
the bottom of the door, sweeps across and
through the fire, rises up with the heat of
combustion to roll against the oven roof,
and finally sweeps down again and out
the top of the door. In a well-burning
oven, the rolling, up—and—down
movement of the fire is plain to see-

But the smoke may linger and the
wind can blow back into the door,
choking the fire and making it burn
poorly. Just holding a tube or section of
stove pipe over the top of the door will
draw away smoke, and prnbabi_\-
improve the burn. S0 the logical first

choice for a chimney is to build out .the
sides of the doorway to suppnrt ‘a plece
of stovepipe, or @ cob chimney right over
the top of the oven door-

ver

\r beast a breath of fire!

nes in

al things for your oven:
Ip get smoke out of your way; S

it can

it can increase efficiency (how much
rake your door, but more on that later.)
when working the fire
all the difference to have the smoke out of
sculpting an animal oven, chimneys

(8] \_lhskln:,_“

you really
could just

top of your oven dome — it would
out of your way. However, most of

M-MADE. WELDER STEEL
DOORFRAME AND CHIMMNEY

The rock is leaning against a piece of
cardboard, whicl is keeping the said form
from falling ot of the open door (photo
conrtesy of N. Waddoups)

NOTE THE CUSTO



i ild a chimney at the by Of thy
i Tt‘.l-'“'m'flll'“:_\?:l:fnl".!.r:.jgrl that works ., lik,
‘mﬂinfr.:ﬂtﬁ"ith the chimney opening just 4, inch o
dﬂ“:‘:-ﬂ |;Iril'\'l'] and directly across from the d, 87| o
ﬂh“_‘- :’I’!”'i up and over the !l.lp of the Oven
,;f::‘.-‘;:rrlllelpl"}! to preheat incoming air), and -
.ﬂwl‘ilsﬂm prior fo hr:‘rdm._x_: out the chimney,
Eiﬂl.t‘l' way, a chimney gives vou greater, and More
control over how much oxygen Bels to the fire,
By partially closing the doorway in frong of
air has to rush in through l'rflt'!\h and holes,
brighter. (For a brief discuss ion of wh
Six.on the “mechanics of fire. )
Asuggested guideline is to make the
diameter of the oven chamber (Hive to se
inch diameter oven), but ex perime
what works best for you, Try rolle
sections of old metal chimney, etc
To construct the actua) chimney, mold cob into sn
the snakes around and up, like making a PoL. Or se
clay tile, cement, or tin Pipe into the cob, Oy use
cans with the ends cyt outas forms to pack cob
them end-to-end an don't worry aboyt joining
wﬂlsealan}- 84ps. Cardboard tubing will serye
. and burn out upon firing (be '

COm

\‘\1'|-}'-\

and h, fasy
Hn"r!:nu.\,,_.._ %

the fire w1 R
V this is 5o, see Ch 1!:.'.-.

chimney | 4 to1 i
: the

Ven inches tor 5 27

Nt With varioys tul

d up sheet metal ro,

S I St

nh”:_

<|L\{"\.( (Wl
't a Plece of
d Series Of lin
around, Placq
them; the cob

the Purpose,

advised, however, that
sznoldmmg paper_tha: doesn’t burn Out quickly can ajso char
i and cur| yp, blocking Off your chimpey — the longer or more
curved the ¢ imney, the

: ) Worse the prciblem}A You can
Make a removap)p chimne_v from an olqg
PUIIE cut and beny stand on the hea
o

also
Piece of tin pipe or
rth and fit close

BE e . .

Note the wire under
the hand. It

attached o a Jiece U_i
wiood buried in the
coby, and at the other
end. it's Keeping the
cardboard j'l-,l-'l-'._‘h'JHJ
1 over with the
]

ohi of th
mud, (photo courtesy
of N. Waddoups)

HOLD AW ok

: Il.lw\':lL.\‘lQ_:l'q:ll\c.
Wet cob on a 5:;"\4;”_1;
oret-uf—p:‘m_u!r
chimmney i{'i.‘iflhf‘_fd”
off due to it's L“'II‘”
.'e';:'fu,-!r:. Wrapping
the wet cob .'mH_t
string holds it ’{i!
dry. Rags soaked in
¢lay slip also work.
( ;rhnh! courtesy of N
Waddoups)




FIRING DOORS .
Fg{:ﬂ,ﬂepmmpﬁc&w door-makms_ Ina chimy,
when the door is shut, nothing goes in or oy 1y he

V-log,

50
-1y

\
Vien

dﬁmm‘meﬁmﬁvel}? adding a second doar. ¢, U ag 1

the mouth of the oven isn't enough; you have tg 8k !I.I-J g
close the chimney too. In addition, when you 4 : |n.-n‘.‘.‘
you change how the fire bun‘{s. 5

An oven with a chimney will bumn just fine 1,
door, but it's worth leaming how air flow can affe Your g
A firing door allows you to have greater contro) (. S
A tight fitisn't crucial. In fact. you may need to ¢y v

metal door to ensure that the fire gets adequate air. But

remember that any metal will get very hot, so put Some king

of insulating material between the handle and the dogy ”m‘r
With a rear chimney, you'll need to devise 4 separate

«damper to close it off. This should be as close to the ovep 4.

possible, or even inside the OVen, 1o minimize radiant ;..

that will suck out heat,
Remember that when you close the oven up to le

'”“‘i'm.. fira.
Iing

air floy,
ents jp

Urfaces

t it ”-';”.‘.I.L\J d

itwill probably be hot enough to char a wooden door. You cap
prevent tl'us by soaking the door in wa ter,orby
?rotecung its inner surface with metal and /or
4 Iinsulation.

] METAL- If you build a chimney
J~HNED  outfrom the door so that
\ Door  2Ven. you've closed off th

Sure your chimney suppo

thIlow )Fou to maneyy
out. You may want to

in front, you can build it
when you close off the
e chimney too. Make
rt structure is big enough
€ your baking door in and
make a meta] firing door

€r control airflow into
: , however, a sheet of tin wi
iy IoEver 4 of tin will

; tyoo:e:::;sl;)o‘;ake afh!Ck door of cob and
m‘?ﬂ‘_’ﬁ_w: iy oth baking and firing door (see

/
i 371 THE HOLE IN THE

; | E |
Lt YOOR ALSO MAKES
k : [' an
A A PLACE TO INSERT
. A STICK FOR A HANDLE

NTHIS
:’O"T'gg;k CLOSED
"50502.‘,5 AIRTO </ OFFWITHA FLUt
STTOTHE [ & pUSHED FURTHER
}‘lirg AND iN t'e—iE;-?ME

AKETO.CO DOOF .
E'}‘?ﬁe &SEALS THE OVEN

FOR BAKING.

CHIMNEY- FC
COB DOORS al door of cob.

.ary simple and practic :
Itis easy to make a very bl d :irr!-unthed the edges of the

wven an : ; sy
ihf L;Y\"L mix a lump of w et,‘\feg( :tirt
§ ts ;*.nugl_v in the oﬁen:ngsr:: e
or and to hold heat.
e d to allow the cob door to
aking) and let smoke escape

After you've cut open
doorway (easier after 1 :
e}';zob into a shape that :
thick enough to hold toge e
sure that your doorway 1SS

i s (for b : : o
bntkt‘hbloﬁl'( & 31:;5:-1:?::1(;) Use a stick or finger toma
up the chimney

ill
oor. The hole wi
ray through the ¢ e

ene all the way ¢ . ou can inse
e 1the fire, and a place wheretyMake a cob plug to
provide air for ,move the door when hot. frina ey
Sﬁe}( garlui)ir t:-}r:an baking, If y‘:t: “;gztn:‘;meemember that
seal the hole ;ome cement to s :
durable dom’;:ic.i sse caution and /or rubber gloves.
cement is caustits




LATING A MUD OVEN

ay for heating fuel are ay,

INSU
A< mast people who p : [
insulation is crucial ROF INCLEASINgG ethciency. In a high |,
masonry stvle oven, most af the energy goes into ge
mass hot, Once the mass has absorbed enough heat,
pake nearly as much to keep it hot, Because insulation p,
the opposite function of thermal mass, it has to be ; |j,
Jopse material that doesn’t absorb heat and will keep ¢ kg
moving oiut. More thickness = better insulation. So ¢ R,
bakeries with big brick ovens will often blanket them III. o
foot or more of heat resistant irl&tﬂ.llilu‘. material. Some 2
maintain baking temperatures for days/

Most small mud ovens for home use probably don'y i,
but you might decide otherwise, especially if you're b, |'|__
very cold weather, or doing a lot of baking over extended
periods of time. I'm providing the following informatio I
starting place, since insulating mud ovens, especially wi
straw clay, is a fairly recent phenomenon (so far as | k““\'\ |

AN INSULATING

MATTRESS UNDER YOUR OVEN
bn?gﬂ:‘?:}?.::":t ncl;e will be conducted through the floor
oty andl n:ir;b;-:-nea th. Dense, cond u;h' ve materials like
e ey i;om ol htth only store heat for baking, but they
et de~e‘n (Remember, heat only rises in a
will go all direﬂ‘i(mm}n'['}:l'u?ve e Dorsandn
e wh?..:h is is ‘perhaps of greatest concern
Yoo insullate mumajf sitona fe}v feet of rock and sand.
Petlite, pumice, or verm o Cor With a few dollars worth oo
fhat C‘an'suppm‘-t e II;?illllcl}l(E, Tv'hlch are mineral insulators
are and where to get them on t!;:e:ght Bt oy
SEtani und;ne“ F":’SE}-‘But give yourself
your firebrick — more if it's

tended

od, vou'll need enough mass (sand)

o pase of wo
THLS ot the
Jation w pro¥ 1 throug,
(e 1d0wnwﬂr‘ ! b :
i 4 ) Aaventt
st < 1 will char and evel ;
:-‘N “Ilm'l"l . amount of sand or insulation may vary,
R ey A f ! long vou fire it, and
p LY G of the oven, oW Ul § 1 i
(BEE o the 514C
g M

g8 wood from heat that will t
h conductive materials to the

wally burn through (1've hal

a wooden base under an

il = BT,
o i .o fora floor. To protecta’ :

L pyon ue L a half 1o three feet in diameter, with a firebrick
Wi a

' opwoant half inches thick. 1 would want at least four o

L ia
el L . :

es ol sand, plus tw
S qo potten aws |
», | have ab
||1t-a51tnv1h-11‘]:.-«. of sand, but that was a soapstone floor, and
(1] lh[‘t‘.t' u ke risks, be ca reful and make

o inches of insulation, tor good
v with no insulation, and about

e . IS -
IN. vood did char.... It._\.uu 1_|
e :ingencic:: in case of failure
cin!

ITE, OR VERMICULITE -
jals are basically rock that has been expanded or
rature — not unlike “puffed wheat

are not only lightweight and
port weight.

pUMICE: PERL
These mater
iouffed” at high tempe
)r popeorn. As such, they
t, but still strong enough to supy
be excellent insulation, but it hasno
h tc el a nasty
mpressive strength to support W eight. It is also ; nllﬁh_
n; tix wi i . friendly as mud.) 1he
i (W .omething as frienc :
erial to mix with s¢ g2 ] ! e
mt;Lri are easy to mix with clay or high-temperature & mer
ﬂ ' . . &
needed to make various shapes and for ms. e
Pumice, of course, is naturally occurting, HL'HLI.- Y
f SUrize i rock o ¢ )
; hi , nressurized, molten :
yolcanoes spew highly rized, Mo ‘ e
amuspherep Perlite and vermiculite are man m‘:"d'i-"n A
- peauires large 1ts of energy- Live F
equires large amout yGivene o
e " ing pumice prubnbl_\ makes the most
three must be mined, using i 1
sense environmentally, unless you iy

o very far from the
source, Your building or landscaj

se supplier is likely to be the

try ¢ den supply store or a
cheapest source, but failing that, try @ ;_v,.mhln supph
T r its own pothing S01

] — they're more
Jarge nursery that makes : v e
likﬁly to be ';Th!e to sell in bulk, rather than expensive

3 7 :

bags.

cereal, €
peat-resistan

(Fiberglass may

y -



gl ] e sutehad K
Insfading wortfh coarse
saptisi-churnsan
leantngs, planer
s, ek ifust.” ete
(Fime samviies! toorks, Bt
Holds swore wsater witich
ooy sk pieter the layer
Jedimn cttsing iy,
M your.usec ot best bo
Al o oo iy first
dager s it ina
wheetharrow with clay
 shpand toss until
e, Jf should pack
“‘F'” S0 Mo can work 1f
i tie oven like a
layer of mud 2-6" thick,
Our household goen,
ik e lise oery 1 or
mi_‘m‘bi Iasa 45~
ot 2?" {3 Str
of nsulation
il ahout 1 of il
plster, It fpfizs fﬂtb(‘i;; .
TS o 612 s
s

[ j Insulation
rovements

f T 55 the S5th prmbiny

AN INSULATING
BLANKET OVER YOUR OVEN

A few years ago we started insulating ove
o NS with 4
"Ml

puilding material that has been used in Furope i
Known as straw=clay, or light-clay, it is “"”'F'J}\ = for ce My,
coated with clay slip and compacted, In Euro ‘m""" Strave
traditionally used to fill the gaps in timber-f }_l" it
Compacted into removable wooden frames I‘;'I“'i -ll.'!'..

* D0th 'Ii-'l-;._.

and insulative.
_!r' _\-nu‘_re considering insulating, see how y

without it. You can always add it later. Straw o= OVeniy Orks
gl.sod insulator, but it’s not that light f\.‘:.-lj; ‘ ,‘.lll‘ IS a prey,
m'li[:-,ht be better chaices for an oft-used oy v:1 ‘\l -\.II Miculite

" alansr-cli . ek 1 1
i‘l"l.ltlh:!!::n?\r?:ﬁl‘l‘: ‘-‘1“! “-f;':lld straw, but that w .\11;11‘:I':!‘JIII.: ;
might be to bllildal::]:“ :I-L The best oplion tor ismn’l IJH\I.
. f fid exterior shell of thin cob. > aling
space with loose perlite. - and fill the

’||l.!|._

MAKING STRAW-CLAY
“5lip” is how vou ¢
ﬁrda:-.“m ,;‘-,‘kil:[{ u;:n yourstraw with an even, light |
is evenly disPnr%e{El LP d'\ mixing clay and water l”.m_m. S
an hour. (If it d(;eq \,: suspended. It should not settl 'hl l.‘ldl\
Work out lumps until :1'1"’." need to find purer, finer stufy)
paim_mi_\mg dﬁa i { ei: d:speme, An l.':‘It_’L_tl'il_f dri;II\H-I'UJ”.l
window screening or ;l'}: TF;N o ””Ht ;
with yvour f, sl | s
: S : Ve, or smoosh it ar,
.‘:[().:"':Iavand PoundF;tO'r I:awmem il “111 -Iti oy
{Don't breathe Into a fine pow e
thicker uizﬁ*lh‘ﬂ? clay dust!) Do wh!?:(t:: L e
'd 2 . » - 4 M ;
ke i 52\};,@,“ e \ro::}:\ nr?s until it’s a bit
i I i : your hand with
epending on haw thi k Eed' e
Ck you insulate.
e elbarrow, on 4 sheet of
ner h. €. Pour slip over the

g asalad. A hay fork

evenly coated
i Take 2 hﬂr(ldf‘u] and tx;r[s:ggtll'.ll:ng |t
€ (not s 288 v 2
i stream) out of the str;f: t:l';? 5 t
- Adjus

an opaque
gallon buckets r'n!ll.

R e

A HALF

INSULATED OVEN
Nate the stone
foundation with a
partual floor of wood,
which created fm'.’mud
storage underteatit. It
bumt through because
I didn’t use enough
insulation under the
floor! It does, however,
sit very safely on a

concrete j‘l‘hf.

- AT
Awaiting finish
plaster. Note the
massive foundation.
This oven was built in
New York state, where
flagstone is abundant.

NISH PLASTER]NG
en, without a frame
Jke it dense enough to

L Y, & Fl -
LAYERS OF STRAW-CLA in which to

APPI}'iI‘tg straw-clay to an ov
compact it, poses a challenge: how to m<
be fireproof? The answe
nearest the fire, While it W‘H|IL

i » ctraw will burn;
gy e the sE I:'a rlL!wr away from the heat source.
‘ ake it sticky.

Use less clay as you move 1 the straw tom
- J 1 elav on the straw

You' s want enough clay of £ f

u'll alway he insulation seems

Aot ‘tworry if t
When you go to slaster it, don t WOTEY. : =
Lot an?i -aqtia'h\"i push the plaster into it. It will dry firm and
solid. 1f it Lhu.-‘:wl:l'I add another layer.

ris to add extra clay to the layer
insulation value, to0

diminish the
or at least smolder and char.

e o e I el
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A REINFORCED POOR FRAM

MAKING
won't make a durable o, fl

Because straw-clay
doorframe, you need to make one of cob extor 4
the actual oven dome like the doorway 1o a =Neing

- - y 2 ol o
be as wide as the thickness of your 'ﬂr‘ul.m“1 igloo, 1y g
dr,vfmnu_gh to support itself. (If the mix doe . and of

wet it a bit, add clay, or paint the joint with fl'tseem y
and watf.'r.} Make thick ropes or “straps” of athin plye .o
frame with those. Start at the bottom on t'lrhl ob, and :
lk‘f{rﬂ; tengue with an angled wedge of cob ‘,"\ Side of t},
u l n > . 5 ks ' i
lhp; ayers, keeping the edges clean as you g Otk your ,
e layers toward the center, until they 8O, and e
doorway. They will mak ey meet ove 3
doorway: They will make a ledge that you ¢ er the
including a chimney (the cob may you can build o
support a chimney). Wi ay need to dry be =2
e 1mmn_\.}' When volr doorway i Y before it i
ready for straw clay: ) Orway 1s hinished will
s « VOU'ra

ANGL’ESDJAY{RS MAKE AN AT
mee:e layers ¢o up, they will
ep;:lu_er the top of the door
. ;;:fﬁyw may have fo
N Im.:sf .-'a_}fers stiffen
Ohes. W&i‘:‘{d.m:\' i oot
i ;J! s dry to
o Lhimney hole.
oM techyin e s

0 make or Ethe midu;
i “aulted adp, :m:;_’\“i

..

6 & THINGS TO TRY

|2 aane Jots of intriguing, ideas that 1 haven't had a chance
[IHT‘UI s l‘l.’hl'i\l"-h further. You may want to do vour own
oty (-]h and/or find expert advice before you test them lhi
are rosults and want to share, let ms know

e
rl"-"l ave interesting
¥"“{ Vil try t© include them in a future edition
A -

-{,\ZINC- INTERIOR
oV SURFACES WITH SALT OR BORAX
long used a variety of salts (including regular

pull\*r}'. Ihey introduce the salt into a hot
and fuses with compounds in the clay,
ace. Ovens don’t normally get as
a similar

potters have
uble salt) to glaze pe
il where it vaporizes
roducing @ hard, glassy surf
hot a8 kilns, but 1 have heard of people using salt in
wah perhaps the lower heat of the oven is actually an
Jdvantage, allowing the salt to harden the clay without
creating @ rigid coating that ¢ ould crack and spall? One potter
su gi-’ﬁied that borax, which fluxes at lower temperatures,
might be a better option for bread ovens. He also warned that
purning salt at high temperatures creates toxic fumes that can
pe harmful to plants, humans, and other animals.

TRANSFER

FACES TO IMPROVE HEAT
ate of heat

ace area increases the ri
to think that a textured dome
are some ideas:

TEXTURED SUR
Since increased surf
transfer, it seems reasonable
would make a more offective oven. Here
» Carve ridges into an existing dome (easier in
* Make a clay-reinforced form, carve Tidges into
the oven over them, Remove the form and the ridges remain.
s Press small chunks of wood into the sand form, and pack
cob tight around them. They 1l fall or burn out, leaving a
textured surface. 51z¢ and space ating thin
spots that might break off

a big oven).
it. and mold

them to avoid cre
and drop onto the bread.

» Press rocks into the sand form so that they become

imbedded in the oven dome — maybe red “lava rocks” like

the ones used for gas barbecues? Size and space them as

above. See how various materials work together.

® As this book was oss, | heard about an
who remembers flat-bread ovens with pebble floors (what

kind of pebble would be a crucial piece of inf ormation, since
some rock explodes in high heat). Flat bread was tossed
directly on, creating & dimpled effect now duplicated with
fingurt"ips. Customers were .\pparcnl]._\' r-.-.::,pung-_.ibh» for
removing the pebble. The baker tossed in new

pebbles as nwdi' -

going Lo pr Iragi b aker

occasional




/ INSLILATION

THERMAL LAYER

METAL PLATE
(€e)]

FIRE GRATE

INSULATION

THEHEARTH SRick iy k
CRS SLIDE ON THE A ET
% FEMETAL PLATE TO SEA| T
AL EALTHE OVEN DLIT | »
SVENDUR | N

T:;’?;CHAMBER OVENS
¥ latest h ;
Separate fire boy > @ tWo-chamber desiy 1y
el ESIgN with
O%en becomes a “seconiary g CAber e e 4
:"EIPS ignite unbyrneq gai:;?; b_ll;:n chamber,” where frosp g
e'sa . The : : Sh air
Te ;u?!'gasdi?ner, Mmore efﬁcgi::: :)Svte(:'lgm Enm- !
Urtace. [ haye goq , an
E Ces, and ins €N Such designs e i
Still out on e, p‘,g';m Ztc'led one in Engiandggatd ;hm‘ tibed in
L but s o Nitacouple gppi . SV 1S
i 1S still dfymg out afﬁfra ‘ihmﬂ‘ and burnt a

* M Not syre inter i
tem il wi th 1o r
ST temperatyreg that ity clay soi] will stang 1 N0 roof.

eat from
g ril‘"‘]”r “no

quality clay, Benerates Up to the
gﬂs‘mr:lil{;a?eg:?:g‘?’ cement, or b‘:-:'cii B]elgr* *equire higher
| : B:Ipers’ m‘_’rﬁ' thought tow a

I was invited to make a

temporary pizza oven for a
summer festival, but I decided
tHat mobile was better than
temporary, even though I wasn't
sure how to do it. The oven box is

suspended on motorcycle shocks

(lower R.), a solution inspired by
Hannah, and designed and built
by a welder friend, i1 a lok more

tinie than il took to build the
oven! Hannah was head baker,
was in two days

and made 500 pi
(Ann Wiseman bottom photo)

R HOME AS WELL AS

OVENS THAT HEAT YOU
BAKE, OR FURNACES THAT BAKE

1r as to build a two-chambered oven, you

oy . A

too. That's the idea of the

— a furnace

If you go so i
might as well he J Sl
Fin%ﬁqh fireplace, Russian flue, or masonry heater T
that ]: ns very hot, very fast, but soaks up almost all the u*;

purns ver ¥ 3 X e ) et e
of the fire through y complex venting system contained within
¥ 1; o heavy masonry shell. Many designs include
sy oo ' ) project involving much

brEa rens. B ding one isa majc
d ovens. | llll 1i 05

ll.\hl Il.'n!l masonry than a l'l'llld oven l ut hi )|'||.-. {'l“ll
more te g i [ - h 3

workshops are available. See Resources.

at your home

-



DUt fficient opg

ol i ﬁm
o inerals (agh .P’Pﬂ'ucgs “ergy (heay)
g ’"k:ﬂiﬂ-m” it »

A Ammaly) dirty,
& m vl W‘”’_GS’I‘J
ml. il kﬁ'ﬂﬁw __m

.::nbm"“"ﬁ:rf i
“Cause o reaction

tiarbon
Creates pnp
1 the form
hasn't heq

dioxide

ted up ¢

fa ’fgnn

. N

3

GO

HEAT
+ SMOKE

less o
T8Y. carbon mpy, $05), water,

U ‘. . i . -
f smoke and S0 e (poisonon.

Mongh yﬂ' ol

1y why
Hin hl]f .q”“l

\PTER SIX: PYRODYNAMICS,
é'; TLAYING WITH FIRE

NICS OF FIRE

a-\ECHA p TR T it

I qurning: or oxidation,” 18 happt ning most of the time to

“; o yterials on the planet (more aboul that later). So when

me% = a match to something flammable, all you are doing
=

ol touc
.‘.Idnj'lnﬁ
.m\l “'“I“l"
Il'.hti-im o b[.’.
a1t USES: I'he
energy to bre
i, and nothing to cool it down, the reaction grows
s thorough mixing of fuel and

heat to an already ongoing reaction between fuel

+ The match adds enough extra energy to the

eed it up to the point w here it creates more heat

breaking of chemic al bonds releases enough

W ak even more bonds. With adequate fuel and

OnVEE :
LfﬁmPl(’“’ combustion require

gen. The fuel must not only ignite, but burn completely

chimney or out the door Smoke is a clear
combustion, because smoke

oy
bs?um it goes up the
sign that you have incomplete
contains unburned particles and gases. Smoke is unavoidable,
4t least in your oven, but you can minimize it.

The most efficient oven, in terms of fire, is the one that bakes
the most bread with the least fuel, Retained heat ovens may
not make the best sense where fuel is scarce, but there are
places where a narrow definition of efficiency can’t and
shouldn’t be the main criterion for building ovens. Where fuel
is abundant and /or easily renewed, wood-! ired, retained heat
oyens may make much more Sense than coal, oil, or nuclear
{electric) puwervd ovens — especially if they are well-
insulated and kept mn continuous use.

So it is worth paying attention to how your fire burns, and
[earning how to achieve the highest, best use of what is, after
all, a very precious thing — the heat of the sun as stored in a
chunk of a once-living tree. How your fire burns is primm'il}
controlled by three variables: ime, temperature, and
turbulence. Rubbing two sticks together the old-fashioned

way illustrates the re
they will only burn when friction
temperature to the point of ignition. But you've already

speeded things up by putting a match to paper, kindling, and

200 s wood. You can't do much more with time and
Booc dry wt

temperature.

S0 you're le
your burning
burn. What do'y

and pressure have raised the

it to work with turbulence — the mixing up of
fuel with the hot air (oxygen) that it needs to
ou do when you've rubbed your two sticks

Jationship between Hime and temperature:

If you nee

Jues

conservation
pallution, and ethics

before vou build an

ovENn, 001
strl
articles 1
efficiency by [oln
Solker and Eric

i
Shirey, who studied
the issue in so-called
Thir
cotnttries (n
Cookstove News,
reprints avatlable

from Qreencraflers m
Califortia)



Jong enough to make smoke and a little fire? v, |,
not so hard that you reduce the temperatur beloy, ||.. i

buming point, but hard enough to increase 4,

and stir it all up Xy
You can increase turbulence in your oven the g,

using a bellows to blow a fast stream of air in L

you can take advantage of the draft produced py

column of warm air, as in a chimney. If yvou wat, Sy
chimneyless oven, you'll see that the smoke spills .
half of the door while the air flows in through th, o ty
Soit makes sense that there should be a4 telationship | 1 Kals
the size of the chimney and the size of the door kel

Adding a chimney and reducing the OPening throyu .

air reaches the fire creates a Venturi effect. The Ve,
what happens in a garden hose with a small nos .. .
L Rk <41 wl

force the same amount of water through 2 smaller hol :II.I! I
comes out faster and at higher pressure. The same |J\|'l|' ;
air: the smaller the opening, the faster the flow In a h ek
h:_we\'er. pressure pushes the water out. In an oven rl; i
- 3 < T i ! 3v
chumney pulls air in — so to increase the effect, vou red
ft : : : - » o0
size ‘_‘m;f do_or opening, not the size of the chimney,
This effect is how people created the first kilns — e .|
big mud ovens with high chimneys, very < L [-“H‘ )
carefully designed doors Fora hf‘\_”d\tr'\ strong draft, and
el o ad oven, however VOou're
i high temperatures (kilns i
et 2t e “Sinden = {KURS are fired to more
mass of the whole oven (o 4 t anin thoroughly heating the
Thisis a matter of Resiis & emperature adequate for bakino
move heat from the fire i ansfer, not combustion -
pleac i e nto the mass of the
NESL 1t's a matter of getting 4 h i
Possible. Watch and adjust A e
; Z st as needed
metimes, even i ;
2 without a chj
p. . m i i
doorway can give you a mych o poo, pattially blocking the
Bhter fire with Jess smoke

a]'limpmt' m
ent. ‘( fi i
e =V Seeme

tabe burnip ;

hole in ¢ B poorly, friend Jason su !

elped, 2: ngi:spafusi te the dogr, 1§ %;\S;$SVEU1I](‘;;111;4 a small
'Orth ex ari e bl airflow. [t

¥YOu can always mud jt E\ft\:‘éﬁntmb. And if it doesn’t wi ik,

uce the

— how to
oven. At its
tfire as quickly as

and outer door increases

. ,|“|\](_'1P|..i 5
P chimney

; REL on ol
...“\E_‘““Ph.' -“'h“:_ Lt also temperature and the amount of
T =TI, - R = g
: aly purbulé { oxygen have for mixing By tinkering with
o ! it fucl ']n-k v .Im(-\{ an appreciation for various kiln and
: s Ve : 3 .
By t‘\""w'l & . that others have figured out over the

will certainly tea h you what works best for
rst prine iples are worth considerin

like top

ive srial 15 a constant
agiven mater

(VK . d
Ilh| feat t""nhhlri"{ Wy can hold lots of heat, but it can absorb it
oed for@ mrl[ -|lli11ll-. Different materials, with different
nly 5 n'llli'li‘ J\.(Zh't'lllc"' structure, have different rates ol heat
I.i“"f"‘ﬂﬁ‘ g --n1 moves through metal much faster than it \1“..-‘-.
yranster = he ‘;‘] , the same token, however, metal doesn’t hold
l|1-""'1"'h clay: 2 s 1.1“- same amount of heat over the same
ong: B . at up and cool off faster than a

eat 85 . s would he
jime, & €9
Jay OVETL A 1sDh
‘ll.(-\"n n an earth oven, all you can really do is Of
e : ; e o ati
;binatinn of time and temperature (the ;l;.n mt o
won 5 psed -o. while a welding torc g
Y y instance, Whie ¢ E
1 intensity). Fc ST
.l_ﬂd l\Ou 1,000 degrees more heat than a wood fire .lliut o
givey } ) bsorb it — the extra hea
: »wouldn’t be able to absc : i I
masanEy ¥ | i, if your fire is too sma
himney. On the other hand, s
soup the chimney. L s . s
. d tPnu slow, the heat will also be lost because it will
an o e .
s stely through the over. .
fime to pass u.omplth';.l} Ht .iklﬂwlt transfer by increasing
o T s rate « 2 cdlls J : Lk
You can increase the S ecaill the faster
T :ailboat. The bigger satl,
.urface area. Think of a sail A » more heat
:lmues The greater the surface area of the oven, ”t‘ B
; hi ’ iooer oven, because
it?ﬂn #eatch.” Bult you don’t w a bigger oV L:rt hv';l o
- s : o Tre BV ore dl. <
would take more material and TeqUiEe Ll\;\n ;’:ldms' a sheet of
i e of the oven surface; 1Ke L= =
increase the texture of the ¢ ; : N red perisurface
paper into a fan. An oven with a highly itL xtured s
ape d Tall. — ¢an INcreds
- e bel 12
— like a waffle, or corrugatec
sfficiency. i s 1 general
Lﬁ::l;“‘:,‘ tl srinciples are worth mentioning 1o i ible for
aw other - > > . e YOSSIDLE
(u ; 5 .}“.L‘m the larger forces lhgl mal.\_‘. 1‘1 1. A
Ll {esigners to achieve desired effects for va s
kiln and stove designers = bread, to ceramics:
F read, to cere
purposes, from hl( Em\\- ale ight, and weight creates
ESSURE: Adr, IIKE We akes your ears
PrEs: e hat makes 3 !
pressure. (An increast a mountain

AT
“pop” in the deep end ofithe pX

2 . Jou O down be

n reases as Yo 2 N ST TS e

I‘(‘li\d.) Pressure 1Nt e words, air at sea level is heavier
L

' : 1. In e,
weight above yot {hat weight creates pressure, W hich
< =

than mountain air . !
makes air (or watel ) move.

st iron OvVe
timize the
on of the fire,

ant

{ cardboar

chie
_heating; to
or, has we
SsUre is W

ol or on a drive up
cause there's more



RESOURCE

Chpwss itre stnmilar in

Aistiry and design

aitrly kifns wsed for
firing conamcs

These princzpl

drant from The Broad
Huiliders, by Dan Wing
it Alar Scoi, ;'_1.'.
195-200: and the
chapter mi "Pringiples
of Kity Desigi,” i The
Kilns Book,
Ervdenich | Olsen,

TEMIERATURE affects pressure That’s why car fir,
inflate when cold. ™ [n warm air molecules mowv,
they can spread out the same volume of air wi]| .. TGN
molecules, weigh less, and rise. IEthey're trappod ;. tas
space like & tire, their movement creates an inc re .I I.
pressure. Pockets of airmise and fall as they pain .... i
creating currents, drafty houses, and on a large 5 Y

Dragr is an upward current of air created whe |. ...!.I. Tveatl
light air draws heavier air upwards (also called ||'... erant
effect). Warmer air is more buovant, so it moves f.r R

When vou enclose a column of air in an actual chj
al chimng

effectively concentrate the draft effect into a sma|| 4

increasing the T
Rate oF prarT: Increase the height of the chimn

: . » 0 eV i a1

rate of draft increases. Taper it, and vou increase =~ .III %

J asc dratt o

further (because you've reduced the amount of stuff .
e T B : :
column, thus reducing the weight of air above. 4n.] I”I E
i . : [ » dl i »
atmospheric pressure below). Rate of draft det \'l o
g : ‘ : Termines |
_u;h oxygen the chimney pulls into the fire rhi o
affects how it burns, Rt
In kiln des specifi
Es1En, specitic ratios determi
e ratios determine how much “hi
£ eeded to "pull” air through a ¢ 5
size. One kiln designer sy } gha chamber of 4 o,
A e suggests three feet of chi i
;Or R aiai . }13:]“ g ;t ‘l_‘(_.t of L}T]I]Ull_l\ |1|'I\_'!\i
height for every unit of hori ¢ RS onefoot of chimney |
distance that air will have 1zontal “pull.” (“Pul]” is the
chimney:) A home | ai\ € to travel before :
nney. € bread ovenis s
. o : eni1s sm
: mfnor consideration, byt it’
n(;\ ndraft design will h
s £
1 so probably needs

en

it can enter the

; “’Urﬂ:lil(enulughl that this will be

ave a short, s 8 I mind that o

less chimn et "pull”than a crossdrafy
ey height.

AETAPHYSICS OF FIRE
1 oy, there are two fundamental equations: the
i\lt‘_"” o puming and the equation of photosynthesis
.\1l|,| join ‘lhr-."n- is how enerpy, cir bon dioxide wter, and
photc'sy : 'un-\l\ll'u' 1o become the living flesh of plants. The
3 and the minerals are soill. Combined with

Aner
it I8 sunlight,

AeTh 1.¢midl' and water, they are life

..||l‘l‘1':‘.iml about those who can’t digest pure sun, rain, air,
i:“}l:lh? [hey rely on the equation of burning. Everything
:‘m L: hurns. This is only imt'ﬂ\ oversimplification, i'-l:u'.'\llw.'\
f"'r'lﬁ‘ng s fundamentally a hemical reaction between oxygen
f'“' e rest of the world, living or not Even metal burns at a
ane temperature, and at low temperatures it reacts

high enough "
\\-;ihlﬂ‘,\'H"“ and rusts, or
form of burning. .
gack in the realm of the living
carbon and hydrogen, it produces carbon dioxide, water, and
energy (usually in the form of heat and /or light). We don’t all
gpnntam-‘uusl_\* combust because burning happens at different
es, The intensity of burning can be just enough to keep your
grees, or it can be enough to heat an oven to
variables have to do with fuel and the speed
burning of a wood fire is different than the

oxidizes,” which is a very slow

, when oxygen reacts with

rat
bud}’ at98.6 de
700 degrees. The
of the reaction. The
burning of sugars to make muscular and nervous energy, to
move your arms and legs, to grab a carton of milk in the
supermarket — and that is different than the (explosivel)
burning of fossil fuel in your car engine as you drive home 10
deliver the carton of milk to your kitchen table. But basically,
all fuels are some combination of carbon and hydrogen —
which makes sense, since “fossil fuels” are, after all, the

fossilized bodies of once living plants.

What's all this got to do with ovens and bread? Well,
everything! The history of our race (indeed, the planet) begins
and ends with the same question: What, when, where, why
and how do we burn? Call it magic, science, or religion
(remember Moses and the burning bush?) — burning isan
extraordinary fact of life. Butit's easy to ignore among the
endless details of modern human busy-ness. Which is a whole
mother kind of burning. So remember that when we eat bread,
we absorb the sun that grew the grain, and the sun that grew
the trees, The fire in your oven and the fire in your belly are
the same marvelous thing, Tend them carefully, and be

grateful.

RESOURCE

Much of this

information was dratn

from William Bryant
Logan’s Dirt, The
Ecstatic Skin of the
Earth, and Harold
McGee's “Chemistry
Primer” in On Food
and Cooking.



SEVEN:

i .
!
i APTE R
| (H HOOTING
BLES
| oY
i
|
| {0 fORM WON'T HOLD IS SHAPE
f Wi sl thing® make sand s0 generally moldable. Water
q R aweak electrical “glue.” I'he facets and edges ol
P liilh-rt‘nt sized particles prov ide friction and a tendency
1"-““':“(“,!__“ In general, the more edges and facets on each
goint he better they hold together, The size of the grains, and
.'3[‘1}:‘:;5 o mix of sizes, are both also important, All this is very
!L:\mrl.\nt in the puilding of roads, w here the ability of
imp “ock” u}};‘vtln'r can wreck or save the

11 _-nrg‘all.‘s to
intenance budge .
Jmplestio most involved):

Add water. If that doesn’t help, and yours
carse, with few small grains to fill the spaces

Jins, try adding @ bit of clay (no more than he
would putin a building mix). If your sand is very wet, even
he addition of dry clay can make it go more liquid; so mix
your clay with fresh, dry sand, if possible. If not, vou may

have to let it dry out.

t. S0 — try the following (in order of

and seems very
between la Ige
11f of what you

SE CAN | MAKE A FORM?

| HAVE NO SAND — HOW EL
a bit harder to dig

Topsoil will make a fine form (though it's
out— don’t forget to use a parting layer of wet newspaper)
You could try making a dome of straw tied with twine:

Whatever you have will suggest its own solution.
olid form of sand, though 1

There are also alternatives toa s
don't think any of them are better or simpler. Canadian style
ovens are made on a ihasket” made of bent, tied saplings that
burn out upon firing. You can mold a dome of chicken wire.
One woman wrote me that she tried a frame of garden lattice,
and when that didn’t work, tried a cardboard packing tube.
Anything might do, put remember that if it can absorb water
(like a cardboard tube), it will lose strength and might collapse

TRO)
before you're ready-

] ,Mﬂllb\.
Buili g, OREG
: ﬁm ON. 1994
k. o N8 Men ag
A e ’
Will 4 goripgp 1 nf?a rd"fﬂ Arts-in-eddycgpio I CANT FIND STRAW ) _
[ Aand reflect oy thei 0 project in afoste Siraw isn't strictly necessary. Your oven will work fine
T experis Ster hiamg, without it, Straw helps pind mud together, especially when
h qu.1nlitiv:~. and mixed with a minimal

nee in PYOSE and o 7};;.." also
e wet, In large enough 4
amount of clay; it also insulates.




Jooking for insulating material, coary,
clay will also insulate, The best ma
P“\iu(!_w that will cost money |

o, Of if you absolutely can't g,

If you'ne
mixed with
{nsulation ane rock

Jing @ Serious ove
making a seric .
else, it’s worth spending the dough on perlite, verp,;., -
imice: (See Chapter Five on “Insulating & mud oy, -, |

pumice.

MY FIRE WON'T BURN
Wait. See if it doesn't burn better as the fire moyes |y,
the oven. Play with it. You may have overloaded voy, .. ¥
with too much fuel, and blocked the airflow open p
for air to reach the back, or remove some fuel. Reyion
chapter on fire. Your door may be too low; try car ing
so it's a bit higher. Your fuel may be wet, Dry it oyt
The wind can interfere with how a fire burns — gpe ( B
Five on chimneys and doors; place some bricks aroung :i=.. :
oven door to shield it from blowing air, and see how (] I

responds.

it back

@ fire

THE BOTTOMS OF MY LOAVES ALWAYS BURN
Iry soaking the oven longer before you bake.
_Budd vour fire on a bed of ashes from the Previous fire; thi

will help insulate the floor against excessive heat hmjl\iuk-\. i

_ Myourbread has to go in the oven NOW a nd there’s \!( )

time to soak the oven and flour practically EXPLOJ ES in

m \:::;z-au toss some on the floor, tr:\' baking 011_.1.'\” kie

.-md e :\P;}l_ie down; or use a soaki ng wet scuffle /mop

e s:hor: Ings to:cool off the floor (but be w '
; en the life of any floor),

arned

MY OVEN |s CRACKING

So, st
_ me-(‘:ltlci:;:im ;‘n_evﬂable. Most will not be 4 cause for
Amncemdding e s nnk as they dry; some more some less
0 Your mix can minimize this effectl- O o
4 . vens
the natural expansion and

' V tremendo changes i
Cracks that don’t clo == S 10 temperature.

Pbelem gt ko baked N cracked ovens with no
Youroven is literal] i
¥ falling a
clay. There B apart, your may
 ma may be nothing for it by m-'reb:?i'dn:\ﬂx\ni‘ 4

g TTCATe N0 materials tha
dea]:n]‘- Biea t heat WOn't even
eventually oSt icbrick cracks mmglbéj? T

QUAIOLOTE [T RKEY 1O JEN
Fifty children helped buld this
oot it a compmuitity center
three howrs from Mexico
City, The project was part
of an enoironmental
education progrant

T'he oven is supported

by a cinder block

arch, which alsa

creqates space for
wood storage.
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neck); feet are
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Air-drving may reduce cracking. Some shriy
will be unavoidable, as a result of the oven .
sffectively fixed to the oven floor, where they e
yout do air-dry, cover the oven with a heavy ¢,
and moving air from speed-drying the surfac, o
cause even mare cracking (because the surface |

drying faster than the insides)

However you dry your oven, removing ve
help ease shrinkage cracking, Just be sure the o
enough to hold up. vysd

CAN | QUICK DRY MY OVEN?
(IN OTHER WORDS, WHEN CAN | LIGHT A FIRES

I have lj'yfir and fire-dried ovens on the s I Illhl' I
problem. They invariably shrink and LT]\'L\II!I\”‘“ i
are small. Really big ones (1/2 inch or ,.;1 S I.L et
{trom the outside) with wet clav. s el

CAN |
%m""?‘if AN.ALL-CLaY MIX THAT SHRINKS [ e
Potters want to minimize shrinkage, th 5'LESS?
&, eV imix

! » W
clay with a product called “grog.” which is fired,
= 1red, crushed ¢,

It works as a o
54 se :
R daiy :joe::bi aggregate, like sand. except that it
contraction rates s} > atits
your clay, thus reduc  Tates s 10uld be closer to th
YoHear b 13 ’d;:un‘g riskl(!i gritty grains “oop :=_ tfj.l! of
crushing up ﬂidi : l‘:“‘fdmics supply house, o i IT; out
i rick. Thi 3 . 58, Or make it by,
MIXES to see what PLl'upE":‘nk Otitas sand, and fry s m: !‘t! II
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J rclay
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CLAY SUBSOIL AN YWHERE
low-clay soils, but it will likely be

d with silty,
| more susc i‘iiIlN-' to damage. Also see

here else to find clay
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£ CAN | USE FOR FUEL BESIDES WOOD?

w"”\T E wural or I_‘\rni?dl]l‘] is probably the ¢ heapest, most

‘;""_{I‘Il:lwm'”i\-\» to wood, but I've never tr ed it, so 1 can’t
practicd :h in the way of advice. But before you look for gas
pifer 1‘1“':0 adapt for oven use, look for sources of scrap wood
".IHM:;“ and furniture-makers often throw it away. Building
ity pay to have huge containers of wood hauled nffn

ontractors =
) an already over-full landfill. City and

d dumped in
nts, arborists, and landscapers all

Sjtean ¢

" nty road departme

L . " s

; lots of “waste” wood you might be able to collect.
and see if you don’t get a baking's worth of

sroduce
Prune your hedges
d! Green wood W

ill need to air dry at least several
or hurried up in a warm (not hot) oven.

woo
months,

The consequence of
sacrificing
practicality for
aesthetics is
frustration. The
bird's beak was meant
to vent smoke through
the nostrils, but they
are clearly too snall,
and provided no
advantage in termisiof
extra draft. The
mistake could have
been ameliovated with
a higher door, or
different chimmney
design. (B. Steen
Photo)
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ARTH, OVENS

v mother, an artist and &

ngle parent wh

ART

o with o

w U
(F 4 interesting proje: ts at home, taught me to make

- 1 i
ﬂwi.;{ Jet M€ skip school a day a week in Six h grade to learn
"lecf- from an expert, and encouraged me to go to [taly at
ﬁc 1453 marble. 50 bread and art have been constants but|
g il y > f \
1“” ,-tariud to nm}.-_.- my living at them a r. vears ago, after
lN‘ndtlﬂing institutional employment (for the last time, 1
¥ . for petter bread, more sculpture, and less money, |

how | was going to go aboutit, but at one

didn't know exactly
int; & friend who teaches anthropology inv
é:ueﬁl jecturer. She told me that he “lived on 53,000 a yearin d

aud house he’d built for $500.” Given my prospects, 1 figured
might be useful.

The lecturer was
jived and worked all over the world and oives slide lectures
illustrating what is sometimes called "'p{_-rm.}culmro,” or
*appropriate technology.” What | saw, however, was a brilliant
and very specific {llustration of the practical relationship
between beauty and function — in everything from gardens to
houses to stacks of brooms packed and loaded onto
overloaded buses in Guatemala.
[anto spent the nightata neighbor’s house, s0 1 got to visit
and hear more about the “Cob Cottage Company,” which he
had just set up, with his wife, Linda Smiley, and another
partner, Michael Smith: (lanto’s cob cottage is the one in the
photo on page nine.) Cob Co. was offering hands-0On cOUTses

ok with them and about 15

on earthen building. I spenta we
other students, working ona small house. One afternoon, We

built a mud oven similar to ovens made all over the world by
all kinds of people. T he next day we had fresh bread.

The next few months 1spent traveling. When | arrived in
Minnesota to visit my father and his wife of 30 years (my
second mother), the highlight of every meal was Mary’s bread,
an absolutely wonderful, traditional European sou rdough the
likes of which I hadn’t tasted since the summer I spent in
France when [ was 12. Mary’s bread book recommended a
“hyackyard brick OV en.” I suggested mud instead, and spent
several hot, sticky Minnesota summer days digging a deep
hole and convertingan old section of limestone wall into a
deep foundation (protection against the long, hard Minnesota
winters — the frost line was two or three feet down). I dug

ted me to hear a

a Welshman named lanto Evans. He has

105
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great shape. On the second one, my sist 1 Survives )
suggested slanting the floor up tow i'_'! Srein-law
combustion. Which would have \\'(\;';\‘ S the rear, 1, ;
chimney-in back — but with a chi ed fine, if g
5 with a chimney ve'd
couldn’t bum all the way back — s EherLiron
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build a roof, and | didn’t know at on this one adg .
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TOng brown It was thick wlof hot mi] a3
time | dj Crust that fe »Chewy, and  |j k,
P toast It good b a little tart, vi
Particy]ay| N coffee, | Ctween art, with a
g ly that bread femember h, your teeth. Every
madeory' Since such pre But for tao 1o atbreakfast, and
on lhj'ssid read Seemj f'lg 1t was a wis
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sruised the (l’fh:h‘!.-umm of this foundation of local river roc k. When
spiralled in the wrong direction, we concluded that it mus

SNAIL OVEN, PHILO
An excellent mason supx
o that the snail's shell
ot the garden. It was built as part of o Natural Building

Mother
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- wmake'“""‘"?:'“ it. Not “'"”F"'"'villl_-l.
ﬂ-"_ L ||a..l\lI

Lo ms:rufmokh:mkﬁ» where she loarn e i
mﬁwm.:ﬂme book and read it, but learne ., st by
. Iwm tlei‘ld her jars of wild veast starper and L.l:.-
! mmﬁaﬂqmmﬁ by the clock. While | had Made S
he w fﬂ;wm Miﬂﬂ l\(l‘]r." at work hl‘i}l"l‘ mg
B eidias 000, An o own
. understand Wiy S0 Making ovens, and noticip,,
, bread improved, [ was also g 18 tha
o _md "::' ignificant ways in which bread was cone

15tent|y

< a little while for my o
eapter out of a mud oven. It took a : ¥ braig .
'y better w:\:{h what my bodv was doing, but | finally mad., the
:}?f‘g&mcﬁm between dough and oven.
L -'.M:“uwmade some pretty nice loaves in 4 modern

. ‘modern haking (and much of modern I'.h'
_WMtwlpmcﬁw], beautiful, -lr]d t.t&‘il;‘l'll_l‘.li p.fu_'rmrm-nm-.
that transforms earth, water, air, and fire into life. The brey
begins with fertile soil, sun, and set.‘d_. and gives yg grain
dflour and loaf and life. It is an impressive debt v (
one we can only repay, in the end, with our lives and
Dust we are, and to dust we return. But it's holy dust,
like the phoenix, it will be reborn in the next turn of the

) Knows ver

nikk' on;
our

Likeall art and craft, oven-bu ilding and bread-h,

aking
1o Your awareness of that essential cycle

of bread and
s that are, in the end, beyond underst

notyou understand all the hows and whys doesn'|
youmake bread, you can make bread! What is

valuable is that you do it — an

artisan loaves fetch outrageous
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d not just
prices in the

s 'of.gqod bread, I'think, may be this: when you
_ ~rd4tiomi_1ips with the world, you realize

stired on a modern monetary scale. Real

tnvolvement and life, we are told in so

life abnuteaming and spending money that
! me the same way, Byt money is just a

alue,
stantin Brancusi said tha¢ “sculpture
ﬁ"ﬂ;gll); to live with, not o

y well-
read, I'will stop eating. Bread,
o rest, 1o tell stories; 1o cook,
S and festivals, Making an

S Sl its full, round form
With....” And while
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APPENDIX: QUESTIONS,
ANSWERS & RESOURCES

Since the first printing, various readers and wor

Puntshuveasked good questions that warran o \ :.ff‘ Partic;.
: lf_you.mﬂ'l find an answer O your question ]‘1 ‘-‘\. Mo
ﬁgg;m text (plnusebesure to try out the new ETe op

free to contact me.

Nede in
diext) feo)

ABOUT EFFICIENCY, DESIGN, ETC.

Q  How efficient are earthen ovens?
Al There are two things to consider here. Fipsy since
_!pmem heat up the whole mass of a rt-t.n'n(-;{ hl 1“ =you
': .'meake‘ (:.le.ﬁd'y' cwk_i“ﬁ just a few loay (..:‘” oven i
. wan't make efficient use of all your fuel, Hou, Of breag
mare you cook, the more of the stored hea v
1 the better your efficiency. Insulatin o

I, the
at yvou use yp

A e = an ove
creases efficiency even more, as does using it 1t e

fwﬁ pﬁ_[;li;ﬂy use, of course, is best). Alan
m&em ﬁif:rhe knew cooked 630 poun
Jthe ghet e 130 pounds of wood | the
e b algiﬁgri?flis Ffaj;’). That was sixteen
i tgm;;. Better than 250 tWo pound
E-woodambum} _fqunds of dough baked per
ood bumt — pretty good!
'Hmyou'r o ﬁt g-le!, S0 @ smoKky fire is nof
mrywon‘t;e)-’ hot‘, 1twill burn cleaner
fpe e dan{ckmg heat out of the fire
:ﬁl't:ch dea);n €sIgns for wood-fired
i er ;l_?d more efficiently than
mﬂsﬂla :‘yaner Ebl'l OWever, you can make
- . buil y ;siTE m? dr’iwst wood;
: Slowly, g
0111}'_ want to _bakg a cnuﬁi;: :iL |
iPer-efficient oven that heats Just

}-’J’I.H !-‘l'Inr'u
SCOH told
ds of dough
oven was
and a half

ma:nt.-ldearl fire and a retained
1a cold climate) You may want
ter, such as those

p. 533'.'3’ Stoves. (See Resources,

OF masonry heater ty i
) Vpe units
Jhmklng. Any ideas?
on (part) earthen,

> 1S Out of Aprovecho 1

Q
A

Q:
A:

oncearch Center (see Resources). Ask for “Capturing
Heat,” tWo slim volumes that also include simple designs
for 8 per-effit‘ie‘“ ovens, Also ask the Cob Cottage
Company about “Rocket Stove/Pyromania” workshops.

I there any effective difference between the Quebec
shape and the beehive shape?
Interesting question. If you need a wide door (for pizzas

or cookie trays) but don’t want to hugely increase the

diameter of your oven, or if you bake in square pans and
want a longer shape with corners, a long oven can have a
wider door without giving up so much of its thermal
‘mass. That longer, egg-like shape is the major feature of
the Quebec oven. If that suits your needs, then I'd say it's
a better design for you. Some say it is more efficient, but I
haven't seen or made any tests. Whichever design you
use, try to make your dome no more than 16" high, since
a big volume reduces the concentration of steam during
baking, and that means your loaves won't get so nice and
crusty.

Have you experimented with electric heating elements?
One reader wrote that he had tried a 3000 watt range
element in an oven made of refractory cement. He said it
never got up to temperature, even after 8 hours. A
nichrome kiln element might provide more heat. And,
like a kiln, I imagine it would be good to place the ele-
‘ment in a channel, to increase surface area and contact
between the element and the oven material. But that's
going to get complicated. Also consider that (in all cases
except hydro- or solar power) electricity requires burning
fuel to generate electricity to generate heatagain ~ wast-
ing large amounts of energy at every step —a very ineffi-

_cient way to bake. _
a ial baker who switched to propane

I met a commerc : dtoj
when he got tired of splitting wood for hlSPrle oven.
But he said wood gave hima “deeper heat” - longer

lasting and more effective.

1s it better to build my oven with or without a chimney?
When | first wrote the book 1 thought chimneys made
better ovens because they made a faster, hotter fire. Now
| think the traditional oven with no chimney is probably
best — if the smoke won't cause problems. If you need to
control smoke, then yes, a chimney is best.




- - mind after experimenting i
wmchm;?lm"d wc]fbul used Il:u.x \\Jlln-u
s basic fact that [ understood, b dicln’ O
IS hat is, no matter where you PUtit, a chiy

e out of the ﬁ.:e‘ An oven without 4 chimne
. |mmammsbw?" Simg the oven mass more “”IL'.[\
absorb the heat ofthe fire “

9 Crogg.

Wiy

o
~ USING THEOVEN
1 uilt a small oven that burns OK to start wit, |,
5@ ‘a%méw[;,hy with the fuel, it gets very .-.a:m-L:.l\‘. e
ooes out. The door is 63% of the interior height of th il
en, so what am [ doing wrong? ;
of the doorway will tend to angle
f your door may be lower than th
sure to measure door height at the
: the oven.
~ Ifyourdooris the right height, you've playe
SHEEE D, wl‘and tI"“—"!‘-”\-'.E-'f‘_l still won't burn, try Cuttine
a bit higher, ar making a hole through the hackE
rovide more oxygen for combustiop
d be Rpos:te the door, just above floor
least as big as a quarter. (Plug it u P with
ck when you bake.) '
iggest combustion problems tend o
ovens — which makes sense, since the
the lower the dome, and the less room
small oven should work, but might
closer tending, and longer burning.

€ Outside
t'\'igu

d with the

1g the oven causes damage?
¥ ? Keep the hard edges of my scuffle
y Irom ;,ﬂ.te_oven:wals. It is harder, some-

Lwhen tossing wood into a raging

ve n_eticed that ovens witha
.fabn_cated door and frame,
Ig!d-_m_eﬂ!s metal. [ assume this is
48 more than hot clay. However,
it overall oven effectiveness.
skiis thermal shock, which can
ally weaken oven materials. It
ther for steaming bread
en floor. .
I tools and still having
age, it may be that your
too silty, or too sandy.
) solution.

o, It
l Juita

Li““’“. the

BTG AN E b
WY DRILIN D
[L21 0T]

e snap-swivel on my scuffle keeps breaking = help!
r.had the same Pmblgm, S0 I mace a stronger swivel by
;ﬂa ing a turn of stiff wire loosely around the end of
cotter pin or the end of a nail. The other end of the wire
holds my rag, and the cotter pin or nail is secured thrua .,
hole in the end of my wooden handle. It works great, wring

My nice wooden baking, d:_mr i5 getting terribly charred,
Do | just have to keep making new ones?

1 soak my door in a bucket of water while I'm firing the
oven. That way it chars less, and adds a bit of steam,

MATERIALS & CONSTRUCTION oA AT ANEAD

Q:

A:

=R

 I'venever heard of it happening, but | don :.wm“f"
] - .

WL A0 A

1built an all-clay oven but it's crumbly, and falling apart.
It was definitely clay, not silt. What did I do wrong, and
can | fix it?
The mix may have been too dry, or not tamped hard
enough, or both. Either would prevent the clay from
cementing into a single, solid mass. You might be able to
save it with an internal plaster (if you can reach — see
“safety note below), or by just brushing out the worst of
the loose material — it still ought to work, if the floor
bricks stay secure and the walls are thick enough (you
can always add more thickness if needed).

How do I know when it’s time to pull out the sand form?

I find it easiest to build with a dry-ish mix (see p. 33-35).
Then you can pull the form as soon as the first layer is
‘done. However, if you can make a dent in the first layer
with your finger, you should wait. Test the material again
ina few days (or weeks, depending on weather and your
‘mix). To let air circulate and aid drying, dig a narrow
tunnel into the base of the form (if the sand collapses,
stop!) When it seems ready;, dig a shallow hole into Ehe .
sand form to expose a fresh bit of the first layer. If it's still
soft enough to dent when poked, wait!

1If, when you do pull the sand form, part of the oven

does collapse, stop and let things dry out. You may be '
able to patch it up with a sticky plaster (use lots of straw
and clay). You may also need to poke sticks or nmlslzfn_lu
the hole to give the plaster something to hold un.tti; fit
was a minor collapse, and your oven 1s pretty thick, lt-'t
might not make any ditference and you can just Ieav.f it
* SAFETY NOTE: If it's a big oven, and you do appLy &
internal plaster, don't put your arms _apd head En I]e..o:;en
without another person there to help in case of callapse.




what's a good plaster if humidity is a probjep,»

Qe it oL mean moisture in the
A l;f,b hw':::l )"n sub: neither lime nor ml:h';'"!‘|l‘-n. g
! . s wm’k up f“_“Pw‘:ip“““cq} -]lll‘ll!sl\fll.t i “[h ::‘uhll-k
| '_.Pmmisnutnt'ct‘s.mitzll_\' better” than F‘Ll,,,“'”"
g and both kinds of plaster still need a roof Mug

(Onee the oven is com lete, is it best to wait unyj) \f

- :
g used for a bit before the finish plaster is ap,) ter jpg

A:  Earthen plasters don't go through any chemi, :Il\-;],l""

S i inimal effect - an it anpe
s of drying has minimal effect — apply thep, \\hl.:',

itsuits you, If they don't stick, spray the
ormake a wetter mix,
i agmd.lwe_plasler, on the other hand, is beg;
When the oven is still moist all the way throupt, 1|
plasters require water and time (o effect the chnicy|
| reaction that makes them durable. Therefore, th .nMJ
‘best kept damp (even covered) for a week url n : :
.‘.gmphsmrm a dry oven, soak it before \.!“W Ifyoy
Best to use lime water (i.e., water that has in:d' ; ,11: start,
| lime soaking in it to make it alkaline) to ""‘P"U{'u il}t;ﬂ
‘band. Lime is caustic - see cautionary note beloy, .

oven with Waley

1 =1

Y are

difference between mason'’s lime and ,
Mrerecan I get mason's lime? :
e l:mg-wnll.NOT substitute for m

: mﬁﬁ lit:nt;stone, or calcium carbonate,
Fﬂm'leor "hydrated" lr'rl::ke_ soil less acid.

R hich heat (o e, is h:nestnnw that has been
emalecuj 4 (‘(’:(’561500 E), h’l'LiL‘f\ drives off
S wate:]’ to create CaO, or quick-
OF), 6ol [l; €a0 turns to calcium

i b reai{P aster, when exposed to air,

ddemexuc e. ion by which the soft
EXC e(%:éa molecule of water (H.0)
Sl u?l)a-af:ld reverts to limestone.
Binceljke ave mqsnn's lime. Get
to lim io € cement, it “goes off,” or

Ofimes| .]__tle if left to sit too long.
anz Ime is caustic — read the bag,

AGIespirator as suggested. The

aking quicklime into lime
b Wet, won't turn back into
. d 1o find, and slaking

0 your homework, and
section and Line in Building.

gricul-

ason’s lime,
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first layer dry before adding the next, so |

t the
next layer?

o Tile
ﬁ“;l‘idalnl cracks before adding the
ct; ou're building an all clay oven, the answer is a defi-
Ipyor “pure clay shrinks a lot = I've had cracks as big as
g hﬂﬁ“ inch, If you let it dry completely, it's easy to fill
from the outside before adding another layer,
If, on the other 11am3i, __\mu're b_ui!.ding with a good
and-clay mix with minimal shrink (see p. 23), the advan-

mg'es'of etting the first layer dry are negligible.

Would it be good to fire the first laver to harden it?
Firing the first layer won't make any difference to the
second layer. If you take apart an old oven, you'll see that
only about an inch of clay bisques, or gets hot enough to
harden (it goes lighter and is no longer sticky when wet),

What about cracks? Should 1 worry about them?
Probably not — in my experience, cracking is a common
phenomenon, but generally not a problem. I don't claim
to be an expert on high-temperature masonry, but Il
pass on a few things I've gleaned:

In general, any material that goes from 50-700°F and
up in the course of a few hours is going to relieve the
stress of thermal shock by cracking — more or less. The
thicker the mass, the more likely the oven can absorb the
stress without cracking. It may be that thicker material
(and masonry of fired brick?) survives the stress of
thermal shock by sustaining many m icro-cracks, while
thinner material sustains fewer, larger cracks. (See Dav
Lyle’s Book of Masonry Stoves).

1 imagine some cracking is simply due to the fact that
materials expand with heat. I have seen at least one large
masonry oven where the front hearth bricks had been
-pushed out a full half inch farther in front than on the
sides! Some masons address that problem by building
‘expansion joints into the masonry surrounding their
fireboxes — i.e., they leave a piece of cardboard between
firebox bricks and the rest of the masonry = when it
burns out, it leaves a gap. Alan Scott hangs the concrete
floor slab on rebar and leaves a 3/4 inch gap all around it
— partly to keep heat from being conducted away from
the slab, but also partly as an expansion joint :

Cracks can be useful. Some bakers recognize baking
temperatures by the width of their oven cracks. But :
mciirﬁ can cause problems too. They allow flammable
soot and heat to escape from the oven, and the soat, or

| ite. The Rread Builders talks

nearby flammables, can ign
abou_tym:a bakers who barely missed severe fires, both

partly due to oven cracks (p- 140). However, one of the

id




sover-firing their oven, trying 1 ,
was designed for. And of conre, B¢t Morg
flammables are too close to a hot o, Firg i
ercial ovens insulate with Iw..\su‘,\w'
terial, like Terl.ite or vermiculite o
it will fill cracks, and prey ‘L'ﬂ!-' on {he

karch doorway and the center bricy, .
id I do wrong? Hdme
d best if the inside corners are acyy,
_{he_rt","s a joint at the top center, .r'.lll‘I‘ ”\"_
(apologies for the drawing). This .ﬂlm:-l-r
ququa}' to serve as a "Kevstone " ”" the
) witha brick in the center, try to T'I'lllk ) G
_ end o_f the gap is a bit smaller th‘anl Jmli‘
ck off just enough of the corners of t]w
ill wedge into place, and make 4 J“.I.P
pis 100 wide, try turning the brick o
ting it longwise, and carving it into 4

umice to insulate under the ove,

w' mi ..teftea_d, but it seems too soft .::ud
support much weight — any suggestions?

od ! .te;nd pumice, vermiculite is soft, If

) 3?1‘ Of your oven, mix it with some

p-86) and ietit set up hard before you build
¢, another source might be a concrete
‘manufacturer,
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K$ & INFO ON BREAD & OVENS

. ﬁ}w:wﬂdm: Hearth Loaves and Masonry Ovens, Dan
TeBrEE, Jan Scott, 1999, Chelsea Green. A wonderful
%mtiﬂummales basic principles of both bread and
10‘:;‘” “Wﬂ udt_-:s'e"@'e“mt plans (from Alan Scott) fqr building a
ety lfgfad'-’ Masonry oven, as well as extensive sources
me@g}y@g from modular ovens, to flour and oven tools.
e Bread Ovens of Quebec, by Lise Boily, Jean Francois
«chette, 1979, Canadian Center for Folk Culture Studies,
a Canada K1A (M8, Explores the history of traditional
Canadian clay ovens as a social and technological
henomenon, explained by those who made and used them.
Includes a photo essay on oven construction.
"~ Ovencrafters, run by Alan Scott, master oven-builder, and
coauthor of The Bread Builders; 5600 Marshall-Petaluma Road,

Petaluma, CA 94952, phone and fax: 415-663-9010; also on the
web. Sells The Bread _Buﬂders‘ the Quebec oven book, authentic

cast-iron doors for clay ovens, baking pans, oven tools, grain
mi ers, prefab ovens, thermocouples and meters,
reprints of Cookstove News, and brick oven consultation.
ood and Cooking: The Science and Lore of the Kitchen, by
Id McGee, 1984; NY, Fireside (Simon & Schuster);
answers all your questions about the whys and hows,
principles and chemistry of bread, water, yeast, eggs,
and (almost) everything else that goes on in the kitchen.
Bread Book: A Natural, Whole-Grain Seed-to-Loaf Approach
to Real Bread, by Thom Leonard, 1990; 17 Station Street,
Brookline, MA; simple instructions for Flemish Desem bread;
how to grow and mill your own grain, as well as plans
and instructions (from Alan Scott) for building a brick oven.
The Laurel’s Kitchen Bread Book, A Guide to Whole Grain Bread
Ma?ﬁng,by Laurel Robertson, with Carol Flinders and ,
Bronwen Godirey, Random House, 1984; complete instructions
g Flemish Desem bread, and others.

ook of Masonry Staves, by David Lyle, Chelsea Green,
wants to encourage “new attitudes toward w
ning in North America.” He focuses on European style

urns very hot, very clean, and that absorbs almost
of the fire, releasing it slowly over many hours.
stoves are more efficient, effective, and safer than the
t American metal stoves. The book includes an extensive
S bibing, aven iniechanics, and technical desatel
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