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FOREWORD

by Brother lain Highet,
Abbey of Regina Laudis, 2007

t might seem unusual for a beginner to write the foreword
for a book about pottery. A well-known artist in the field
might offer a better selling point. But in just three short years
of studying and collaborating with the author, learning most
of the techniques and projects found in this book, I have
progressed to the point where I operate the pottery studio at the
monastery where I live, make wares for use in the community,
and offer work for show and sale in the monastery’s art shop. Not
bad for a beginner. But it is because I had such an enthusiastic,
dedicated, and artistically gifted teacher, who brings to this book
twenty years of study, practice, teaching, and creation in clay.

It is rare to find in one person the combi-
nation of artistic sensibility and commu-
nicative capacities as a teacher as I have
experienced in Kristin Muller. Her gift of
being able to present materials and tech-
niques in a straightforward and confident
manner, while at the same time conveying a
wonder and enthusiasm for the potential
and pleasures of pottery, comes from being
a dedicated learner herself. She has studied
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and worked with some of the best and
most-respected artists in the field, in tech-
niques and styles that span from the most
primitive traditions to the most advanced
contemporary artistic expressions to be
found in clay. From traditional Italian
terra-cotta techniques taught by a master
potter to Japanese wood-fired tea ceremony
vessels, the depth of her immersion in the

traditions and range of expressive possibili-



ties of the medium has given her unique knowl- the healthy, grounding, and creative experience
edge of the world of clay. And she has a gift for that is pottery, I trust that you will find, as I
being able to translate this wealth of knowledge have, an excellent way to begin.

into a practical, hands-on approach, making the
traditions and artistic expressions of pottery
available to her students, from children and adult
beginners to university fine arts students. She is
always ready to begin something new, to experi-
ment and develop as an artist, and to grow as a
person, mindful of and with a deep respect for
what has come before. She has taught me that in
pottery, as perhaps with all that is meaningful
and valuable in life, we are always beginners.

To work with clay is to accept forever being a
beginner. It is in this sense a tremendously
rewarding creative and spiritual adventure. In
every moment of the clay process—wedging,
centering, throwing, forming, painting, glazing,
and firing—there is an engagement with primal
and elemental forces that awaken something at
the origin and center of our humanity. Earth,
water, fire, and the breath of life we potters give
with our hands—these are the elements of work-
ing with clay. Pottery is after all one of the oldest
continuously practiced crafts and most ancient
technologies known to mankind. It is found in
nearly every civilization, all over the world, in
one form or another. And in most cultures, sto-
ries of the creation of human beings speak of our
origins in clay.

So in this book you will find all you will need
to begin. If you have already begun, you will also
find all you need to advance more deeply, devel-
op your basic skills, and hone your wheel-throw-
ing and hand-building techniques. Whether you
hope to be a professional potter, or to make fine
gifts for friends, or simply to enjoy for yourself

@ Porcelain vase by Brother lain Highet; iron-saturated glaze
and white glaze reduction fired to cone 10 in a gas kiln




INTRODUCTION

or years I have helped students discover the wonders of

clay and answered their questions, wishing that I could

give them all of my knowledge. My late father would

often say, “My dear, unfortunately, experience is non-
transferable.” Luckily, knowledge is. This book is a step in that
direction. You will have to gain the experience that will enrich
your technical knowledge through trial and error. It is a journey
that is both challenging and satisfying.

Ceramics is a universe unto itself, with many
options for clays, firing temperatures, physical
and chemical considerations, and aesthetic
choices. This book is designed to help aspiring
ceramic artists who would like to understand
some of the technical aspects of working with
clay. It is by no means the definitive text. This
book is, however, designed to help the ceramic
enthusiast take the next step. It contains basic
information about the entire process of working
with clay, including the types of clay, the manip-
ulation and formation of clay, basic studio proce-
dures, firing procedures, and instructions on how
to set up a safe and well-equipped home studio.
This book also includes many projects that can
be achieved as skills are sequentially refined.
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THE INTIMACY OF POTTERY
Everyone has a favorite cup, though most people
don't really give it a second thought. Whether
you drink coffee, tea, hot cocoa, or milk, when
you reach into the cabinet full of assorted cups
and mugs, you make a choice. The choice might
be based on color, size, texture of the glaze, or
sentimental value, but generally it will have more
to do with the overall feeling of the cup.

A cup is an intimate object that delivers nour-
ishment to your body. I probably sold several
hundred cups before it dawned on me that I was
making and selling objects with the potential of

so much intimacy.



My favorite cup was made by Pete Callas, a
wonderful ceramic artist known for his wood
firing and powerful ceramic sculptures with
whom I studied for years. It is wood-fired with
no handles and deep throwing rings that spiral
upward as if the cup were still rotating on the
wheel. It fits perfectly in my hand. The surface is
soft and smooth, but not glassy, because the only
glaze it has is from the wood ash that melted on
the surface during firing in an anagama kiln. The
lip has a smooth, inverted-V shape that fits the
shape of my mouth very comfortably when I take
a drink. The wall thickness is perfect, and I

know my coffee or tea is at the perfect drinking

@ Wood-fired cup by Peter Callas




temperature when I can hold the cup without
burning my fingers.

When you make useful objects from clay, I
hope some of your values and aesthetics will
come through in the work. These preferences
will define your creative efforts and develop your

personal style.

THE SCIENCE OF POTTERY

In pottery, refining your technical skills is just as
important as tapping into your creative well.
Good work emerges when a balance of technical
skill and personal vision merge successfully. This
book is full of technical information that will
help you understand how to shape clay into
works of quality.

Working with clay is a scientific craft. Clay’s
utilitarian qualities—such as its durability and
heat and water resistance—have helped advance
society. People have used clay to create every-
thing from religious artifacts, storage containers,
and food serving utensils to modern plumbing,
electrical transformers, parts for computer chips,
space craft insulation materials, and replacement
parts for the human body, some of the most inspir-
ing expressions of human culture and intellect.

Though clay is relatively easy to shape, it
requires an understanding of chemical and physi-
cal changes to transform it through fire into a
permanent rock-like hardness. Glazing and deco-
rating delve into some basic chemistry that,
when combined with good design, can render
beautiful works of art.

Most ceramic students have limited exposure
to the scientific part of the ceramic process in a
classroom environment. Teaching studios typically
have one or two people in charge of mixing glazes

and loading and firing kilns, and therefore stu-
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dents rarely learn those skills. The potter’s cycle
includes shaping raw clay, bisque firing, glazing,
then glaze-firing. Students form pieces in class
then place them on a shelf to dry in preparation
for its first firing. In most cases, a supply of glaze
is provided and the bisque-firing is done by staff
members. The bisque-fired work is glazed or
decorated, then fired again, whence it is trans-
formed into finished ceramic pieces. The student
assesses the success or failure of the work and

the cycle begins again.

THE VERSATILITY OF CLAY

Clay is one of the few natural materials that can
become nearly any shape desired. You can carve
it, stamp it, pinch it, coil it, join it, turn it on a
potter’s wheel, and pour or press it into molds.
You can easily combine small sections of clay to
make larger pieces. The size of a finished piece is
limited only by the clay’s stability and by the size
of the kiln you have available. (Some people
even build special kilns around work that is too

large or unwieldy for a typical kiln.)

BUILDING YOUR FOUNDATION
After you read this book, I encourage you to
take workshops and classes with different
instructors, as well as to read other books and
magazines on ceramics. These experiences will
build upon the information that you will gain
from this text and will show you alternative
ways of working. All clay artists develop tech-
niques that are honed for their own designs and
choice of clays. You will see that as your clay
skills build, you, too, will develop unique meth-
ods and your own style of working with clay.
When I teach, students often ask me if they
are “doing it right.” My response is, “If it works,

it's probably right.” There will always be better



ways to render a technique,
but you will find them by
watching others work and
through personal experience.
Use this book as a guide and
learn to trust the process and
your instincts. Know that a
fine craftsman is someone
who has strong basic skills.
The true craftsman is always
honing the basics so that his
or her use of tools and materi-
als becomes second nature.
The stronger the skills and
knowledge base, the more
focused one can be on the
creative details of design and
execution.

My hope is that this hand-
book will reside in your stu-
dio, not on a pristine shelf in
the living room, and that it
will be used as a primer and
reference guide. The goal is

for you to learn the basic

skills to further your knowl-

edge of the ceramic process

@ Using handmade pots and other pieces
will help enhance your artisan skills by
book will seem technical. Know that you do not need to memo- bringing you closer to this personal craft.

in an accessible, non-intimidating way. Some sections of this

rize the information, but you should know where to find it
when you need it. Information is power! It will give you confi-
dence to move forward with your work. The informed artist
can make better decisions about process to strengthen aesthet-

ic, expression, and functionality. Read on and enjoy!
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CHAPTER
ONE

YOUR STUDIO

lthough you may not have the ideal studio space built

into your home, if you have a small space with good

lighting and access to electricity, you can set up a

serviceable work area. Some professional studios are
surprisingly small, cluttered spaces. Others don’t even have
running water. There are also gorgeous, immaculate, uncluttered
workshops reminiscent of fancy kitchens that no one cooks in for
fear of making a mess. A studio is a workspace, a place that will
house tools and equipment for the purpose of creating with clay—
it will (and should) get dirty.

WORKSPACE
CONSIDERATIONS

Probably the first question a person asks

if you plan on constructing a studio and
can create a larger space, by all means
do so.

when thinking about building a studio is:

How large should the studio be? There are
no hard-and-fast rules about what size a
studio should be because it depends on
what you are planning to make, your
budget, and how much pottery you are
planning on producing. For the most part,
a home studio can be anywhere from 400
to 1,200 square feet (37 to 111 sq m). But
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PHYSICAL REQUIREMENTS

FOR SETTING UP A STUDIO

When planning the layout of your studio,

consider allotting space for the following:

e A wet work area with a wedging table
and/or work table and room for the pot-
ter’s wheel, stool, and a low worktable

@ A home studio space can be intimate,
organized, and versatile.
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THINK THINGS THROUGH
Here are some questions to ask yourself
when you’re in the beginning stages of
planning a studio.

What am | going to be making? How much
will | produce? How often will | work? Am

| committed to one way of working or do

| want to experiment with different clays
and forming techniques? Will | want to
make room for future growth? Do | plan on
selling work or just enjoy making pieces to
give as gifts? Do | want to share the space
with anyone else! Do | want to mix my own
glazes? What tools will | need? How do |
want to fire work?

* Clay storage to keep clay cool and dry and
protect it from freezing

* A glaze chemical storage and mixing area (This
can be as simple as a few shelves in the studio
or it can be a separate room, depending on
your scale of production.)

e A ventilated kiln area (in the studio or in
another space, such as a garage. See page 22

for more on ventilating your kiln area.)

* Shelving to store work in progress (The more
space the better. You might have one shelf
for wet work and another shelf by the kiln to
place greenware that is ready to be fired, for
example.)

* Separate shelving to store finished work (Or
you might prefer to store your finished work
outside of the studio, in a clean, dust-free envi-

ronment.)

e Sink or clean-up area

As you design your studio, try to create a flexible
layout. After working in a space for a while, you

THE POTTER’S COMPLETE STUDIO HANDBOOK

may want to change its configuration.

As you're planning your studio, there are sev-
eral critical components to factor in, including
electricity, lighting, studio location, air quality,
water, ambiance, safety considerations, studio
flooring, studio furniture, accessibility, posture
considerations, and storage for ceramic ware
and shelving.

ELECTRICITY

Of course, pottery has historically been made
without electricity. Potters around the world still
produce wonderful work in very simple work-
shops. In fact, some contemporary artists pur-
posely choose “primitive” studios because they
believe that the simplicity helps them achieve a
deeper connection to their work.

Most potters need electricity to run their pot-
ter’s wheel, to install lighting, and to power other
tools such as mixers and fans. If you have an
electric kiln, you'll also need electricity to power
it. How much amperage depends on the size of
the kiln. (See Chapter 2.)

If you plan on working with a simple kick
wheel and a wood-firing kiln, you can stay off the
grid in an unheated barn studio during
temperate seasons.

LIGHTING

Lighting is a matter of personal choice, but it is
essential and should not be overlooked. There
are many lighting options. Some people love dim
lights, while others prefer bright lights, and still
others crave natural light. Ideally you will have

CHOOSE THE BEST BULBS

If you install fluorescent lighting, consider
investing in full-spectrum daylight bulbs. They
are more expensive than standard fluorescent
bulbs, but the light is more natural.
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all three options available. For example, many
pottery workshops in Japan use natural light
and a single bare bulb hanging over the wheel.
I prefer natural light and a combination of fluo-
rescent and incandescent lights. That way, I
can choose to have both types of light on at the
same time, or just one.

You have two main types of lighting—
ambient lighting and task lighting. Each plays
an important part in your studio and will affect
the overall mood.

The ambient lighting is the overall light in a
room. Light creates a mood in a room, and it can
affect many aspects about the work you make.
Think about the feeling you want in your studio.
For example, you may want to have a brightly
lit studio with a crisp, contemporary feeling or
instead, dimmer yellow lighting that casts a dra-
matic, romantic feeling. Compositional elements
of work will seem different under strong or soft
lighting conditions. Texture and line quality on
the surface of clay will also be affected by the
lighting, making them too gentle or too stark.

\/

VARY YOUR LIGHTING

Aesthetic decisions are made based upon
perception. Consider changing the location
of work to see how it fares under different
lighting conditions and perspective. That’s
why it’s helpful to have as many different
lighting options in your studio as possible,
including natural light, fluorescent light, and
incandescent light.

This is an important issue because lighting used
while working affects aesthetic decisions.

Task lighting is light you can direct toward
the task at hand. A small lamp can be adjusted
to direct light to a specific project, for detailed
surface work or glazing. For example, I use a flex-
ible gooseneck lamp to illuminate the interior of a
piece while I'm forming it.

If you have natural light available in your stu-
dio, position your wheel and worktable so it has
best access to the light.

YOUR sTuDIiO 21



STUDIO LOCATION

Just like they say in real estate, it’s all about
location, location, location. Where do you want
your studio to be? Perhaps in the dim recesses of
your basement is not the best idea. Access to the
studio is fairly important because clay is heavy
and greenware is delicate, making transporting
clay at all stages a key issue. How to get clay
into and out of the studio will become para-
mount when planning the location and layout
of your workspace.

It may seem hard to imagine receiving a deliv-
ery of a ton of clay, but really, it is not that much
clay. In the United States, clay is typically avail-
able from suppliers in 50 pound (23 kg) boxes.
Just forty boxes weigh 2,000 pounds (907 kg).
Because clay is less expensive if you purchase
larger quantities, it is economically savvy to
store quite a lot of it. True, it may be a few years
before you order in such quantity, but it is not a
bad idea to plan for the future.

Clay deliveries are made by truck on wooden
palettes and dropped outside the studio. The
truck driver usually does not carry the clay
inside the studio. If your studio has wide doors
and a smooth floor, the driver can just as easily
roll the palette of clay into the studio. If not, you
will need to bring the clay inside the studio
yourself. A hand truck is very useful for this.

Carrying 50 pound (23 kg) boxes of clay
down steps is definitely a challenge. If you have a
basement studio, you may want to store a small
amount in the immediate work area and keep the
rest in the garage or a room upstairs. (If you go
the garage route, though, remember that clay
must be protected from freezing temperatures.)

AIR QUALITY

Air quality is often overlooked when choosing a
studio space. Ventilation of the work area is
important for a number of reasons, the most
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important of which is your health. Ceramic mate-
rials, glazes, ceramic dust, and toxic gases such as
carbon monoxide given off by kilns can be haz-
ardous to your health. Another reason to ventilate
the area is because an open window or door facil-
itates air exchange during clean up. A third rea-
son to ventilate the area is because circulating
fresh air is essential for proper drying of work.

Kiln Venting Systems

A kiln venting system is a must. When clay is
going through the bisque-firing cycle, it will burn
off water and organic materials that are contained
in the clay. During the glaze-firing cycle, organic
materials contained in the wax used to resist
glaze on the bottoms of pieces will be burned off,
and heavy metal fumes from colorants in the
glazes will emit gases. You don’t want to be
breathing any of this into your lungs!

You can purchase good venting systems that
attach to kilns to draw the fumes out of the
room. The ideal situation is to have the kiln in
an area apart from the actual workspace, so that
the fumes (not to mention the heat!) don’t
impede your work.

In my first studio, the wet work area was in
the basement and the kiln was in the garage
because I didn’t have a venting system. I could
simply open the garage door to let out the fumes.
Because of space constraints, all of my studios
since then have had the kilns in the wet work
area. Even though my kilns are vented, I can still
smell the fumes. The fumes are noxious enough
that I open the window and doors during firing.
I also avoid working in the studio until the firing
is finished.

WATER

Water is an important consideration for your stu-
dio, especially if you are going to mix and apply
glazes to a lot of pottery. Ideally every studio
would have a double sink to wash large buckets



and tools. Another good option is a large, plastic
laundry sink. They are inexpensive, and their
depth is ideal for clay cleanup. Whatever type of
sink you have, make sure it has a sediment trap
to catch the slurry (the bits of leftover clay in
water) before it goes down the drain.

As with electricity, many potters have studios
without running water. In this case, you can use
a spigot and a hose outside the studio to fill
buckets and carry them into the studio to wash
tables, tools, and wheels.

CLEANING TIP: SLURRY

If you are cleaning up with a bucket of
water, don’t immediately dump the clay
water. Let the clay settle to the bottom, and
then decant the clean water. The leftover
clay, called s/urry, can be recycled, or it can
be thrown out without clogging your
plumbing.

Even if you have running water and a sink,
do an initial rinse of your clay tools in a
plastic bucket. This bucket catches all the
clay that would otherwise be in danger of
going down the sink.

AMBIANCE
An inspiring workspace is as important as having
the proper tools. Design your space so it suits
your temperament. Fill your creative space with
things that nurture you and reflect your personal-
ity. For example, many artists have bulletin
boards in their studios that they cover with
inspiring images and photographs. I make a point
of drawing the shapes and sources of inspiration
and hang them in the studio to remind myself of
proportion, scale, texture, or subject matter.

If you like listening to music, get a nice audio

system; if you like plants, put a few in the studio.

These details will help define your personal
workspace and inspire your work.

SAFETY CONSIDERATIONS

Certainly, you don’t want anyone—or yourself—
to be hurt in your studio. Here are some safety
considerations to keep in mind.

Powdered, raw ceramic materials—such as
powdered glaze and clay—pose a serious risk to
the lungs. It is very important to store these raw
materials correctly. Most of these raw materials
come in heavy-duty brown paper packages,
though some of the dust still seeps out. It’s a
good idea to store them inside large plastic stor-
age bins, especially after they've been opened.

As discussed earlier, it’s important to have
easy access for clay deliveries to preserve your
back when trying to move boxes of clay.

Because you'll have water in your studio,
whether portable buckets or actual running
water, ground fault circuit interrupters (GFCls)
should be installed. These devices protect people
from electric shocks.

Another major consideration is fire safety. A
kiln is an insulated box that is resistant to heat.
A kiln itself will not combust, because it contains
the heat, however, it can create other fire haz-
ards. The first, if you have an electric kiln, is
incorrect wiring and electrical connection. Hire a
licensed electrician to do the wiring. It is not a
job for an amateur. Have the electrician read the
kiln manual for detailed information about elec-
trical specifications.

The other fire hazard created by kilns is its
proximity to flammable materials created by
(such as cardboard boxes, wooden or linoleum
flooring, and the surrounding wall) and com-
bustible chemicals (such as household chemicals
and solvents and paint thinners) in the kiln area.
A fire extinguisher should be available in your
work area.
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A kiln that has been moved incorrectly or
used for many years could have damage to the

bottom layer. Since the base rests on a kiln stand

and carries the weight of the kiln furniture and

the ceramic wares, it can pose a threat during fir-
ing because it could give way. Periodically check

to make sure the base is not damaged. (I have

heard of this happening only once, but it’s better

not to take chances.)
Place the kiln on the manufacturer’s kiln

stand, which is metal and elevates the kiln for air

circulation. Inspect both the kiln and stand for

wear and tear during the installation and periodi-

cally during the life of the kiln to ensure parts
have not been damaged.
The most important way to prevent a kiln

accident is to never leave a firing kiln unattended.
Even if you do not work in the studio while the

kiln is firing (to avoid the fumes), stay near the
studio in order to monitor the kiln.

STUDIO FLOORING
It may seem like a minor detail, but the type of
flooring in your studio is determined both for

comfort and durability. Any material will have a

set of pros and cons; be sure to evaluate a stu-
dio’s needs when making a selection.

Concrete is easy to clean with a wet vacuum or a

power washer. Some potters prefer concrete
because of the absorbency and even use it as a

surface to wedge and stretch clay. Standing on a
cement floor for long periods, however, is tiring.

Rubber anti-fatigue mats are used in the industry

to provide a cushion. They relieve the stress on
your body and are recommended for long peri-
ods of standing. In a pinch, even standing on a
couple sheets of cardboard will make a differ-
ence. Be sure to wear shoes with good support
when working on concrete floors.

If you have an electric or gas kiln, you need
to have non-combustible flooring beneath it,
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such as concrete—rather than wood, linoleum,
or plastic.

Wood flooring is much easier on the bones than
concrete, and it’s equally easy to clean. But it is
combustible and will show signs of wear and tear
from the abrasiveness of clay.

Linoleum and plastic flooring are soft to stand on,
but they will show signs of wear more quickly,
due to the abrasive nature of clay. They are easy
to clean with a wet vacuum, but they can be
very slippery when dusty and wet. If you want
to use a linoleum floor, invest in industrial-grade
flooring.

STUDIO FURNITURE
A few essential pieces of furniture are necessary
for a workshop space.

Studio tables: A ceramic studio should have at
least two tables: one used as an all-purpose work
table for forming or glazing and another for
wedging (which is the process of preparing clay
by kneading it, to create a homogenous mound of
clay) and clay preparation and reclaiming (which
is the process of recycling dry unfired clay scraps
into moist, plastic workable clay).

The work table must be strong enough to
hold the weight of clay and the pressure of
working with clay without buckling. It should be
at a standard kitchen counter height—about 36

TIP

If you need additional table surface, you can
place a hollow core door atop two portable
saw horses. Hollow core doors are cheap,
lightweight, and available from building
suppliers. If you don’t have room to store a
hollow core door, you can place plywood
sheets or three wide boards across the saw
horses.



inches (92 cm) tall. Its surface should be of an

absorbent material, such as wood, so the clay

won't stick to the surface. Worktables can be lit-
tle more than old desks with plywood screwed
on the tops as well as homemade table bases with

a full sheet of plywood mounted to the top. In

the United States, a standard sheet of plywood

from a building supply store measures 4 feet

wide by 8 feet long (1.2 x 2.4 m), which is a

generous size for a worktable.

A wedging table must be very sturdy to with-
stand the clay being wedged on the surface with-
out moving. The height for a wedging table
should be customized to suit your height. When
your arms are at your sides, elbows straight, the
top of the table should graze the area between
the fingertips and knuckles to provide leverage
from the body when wedging a mound of clay.

Like the work table, the surface of the wedg-
ing table should also be absorbent. Some potters
like to use a plaster slab as a wedging surface.
Plaster is very absorbent and helpful for recycling
wet clay to a workable consistency. Plaster is easy
to clean because when the clay is at the right
consistency for wedging it pulls away from the
surface. Other potters like to use canvas-covered
tables, however, the canvas cloth builds up dry
clay and can be a source of dust in the studio.
Using smooth plywood allows you to scrape the
wet clay with a plastic putty knife and sponge it
clean, eliminating a source of clay dust.

If you have only room for one table to use
as both your work table and wedging table,
consider one of the following two options.

o If the table is at standard countertop height,
36 inches tall and 4 x 8 feet in surface area
(92 ecm tall and 1.2 x 2.4 m in surface area),
build a small platform to stand on to elevate
you for wedging at the proper height. (The
table top should graze your knuckles.)

@ Diagram of ideal height for a wedging table. Note
that it is lower than a standard kitchen counter and that
it should be designed to the proportions of your body.

o If the table is low, approximately 30 inches
(76 cm) tall for wedging, you can elevate the
clay when working by using platforms, such as
upside-down buckets and bowls.
Sculpture stand: If you're planning on doing a lot
of hand building or sculpting, you may want to
invest in a sculpture stand or a small table with
casters that can be moved around easily. You may
even want several sculpture stands.

POSTURE CONSIDERATIONS

Setting yourself up to ensure proper posture
while working with clay will offset future back,
neck, and shoulder pain. Maintaining good pos-
ture for particular work phases will be easier if
certain considerations are tended to when laying
out your studio. Posture needs will vary from
hand building to wheel working.

Hand-Building Postures
Most hand-building techniques require that you
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@ Creating a few work surfaces in the studio allows for
finding the best working height for each project.

stand. Standing allows one to work around a
piece and step away easily to check for composi-
tion and balance. Laying antifatigue mats on the
floor is recommended.

For hand building, proper table heights are
one part of the equation, and proper seating is
another. Invest in a comfortable stool or chair at
a height that will allow you to work at the table
and keep your back and neck in a straight posi-
tion. (A bar stool is perfect for sitting when you
are fussing with details.) Avoid sitting with your
back rounded and shoulders hunched over work.
Remind yourself to keep your shoulders back.
Elevate work if you are leaning over it.

Wheel-Working Postures
When working at the wheel, sit slightly higher
than the wheel head with your thighs parallel to
the floor and your back straight, not rounded.
An inexpensive seating solution is to buy an
office chair with adjustable height and removable
casters on the base. Take the casters off so that
the chair doesn’t move while you're sitting on it.
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TIP

Use a level to ensure that tables, shelves, and
the potter’s wheel are level. Otherwise, your
work will be lopsided from the beginning.
Also, clay pieces stored to dry on an uneven
surface will give in to gravity and tilt to the
lower end of the shelf.

It does not need to have a back rest, but it is a
nice luxury to lean back and rest a little. Another
solution is to purchase a metal stool with
adjustable legs. The stool’s height can be adjusted
by moving four screws in the legs. Some potters
like to have the two front legs a little shorter than
the back ones to help with alignment. Tall potters
often elevate the potter’s wheel and work on a tall
stool. Some potters choose to throw standing up
because it puts less stress on the back and elimi-
nates the possibility of slouching over the wheel.

TAKE IT OUTSIDE

If you have easy access to the outdoors,
consider using it for glazing, drying, or even
making. Depending on location and climate,
an outdoor studio can be very effective.

STORAGE FOR CERAMIC WARE
AND SHELVING

One of the biggest challenges a potter has is mak-
ing room for the storage of work in progress.
Having ample shelving is helpful. There are a
number of options available depending on the
type of work that will be made.

Consider the dimensions and depth of shelv-
ing before purchasing or designing. The height of
the shelving is important because if you make a
lot of small shallow ware you may want less
space between shelves. Conversely, if the work is



large or tall, larger spacing between shelves or
more table surface to store work in progress will
be necessary.

Ideally, the ware boards (special boards used
to hold your work for drying) will be cut to fit
the depth of the shelving, so that you can easily
move them from the work area to the shelving
and back to the work or kiln area.

Ceramic supply houses sell ware carts with
casters that have racks for sliding ware boards on
and off. They can be moved around the studio as
needed, which is ideal for studios with lots of
floor space, but they can be a bit pricey.

Restaurant supply houses sell wire shelves in
a range of depths, from 12 inches (30.5 cm) to
36 inches (90.5 cm). They are versatile because
they can easily be moved if you change your
mind about layout. The wire shelves allow debris
to fall through and don’t build up dust, but
attention must be paid to what may fall through
the shelf onto the work below.

Large home building suppliers carry several
metal and heavy-duty plastic shelving options
that can withstand a lot of clay weight. They are
assembled easily and are relatively inexpensive.
Avoid metal frames with particleboard shelves;
they don’t hold up to moisture and will warp
from the weight and dampness of clay.

It's probably the most expensive option, but
shelving can always be custom built.

THE EVOLUTION OF SHELVING
Orriginally, my studio had a lot of shelving
designed for production of smaller pieces,
cups and bowls, and some larger space for
vases and large bowls. My work has since
evolved into more sculptural forms and the
scale has increased so the short shelving has
become unusable. | replaced some shelving
with tables with storage cabinets underneath.
Storing the pieces closer to the ground makes
moving heavy or large delicate pieces much
easier on my back, and it also allows me to go
back to the work and make adjustments as it
dries. If large work is placed on a high shelf, it
becomes difficult to revisit.

PLANNING THE PLACEMENT
OF TOOLS AND EQUIPMENT

As you plan your studio, there are a few critical
tools and equipment that need specific locations.
This includes your potter’s wheel, kiln, glazing
materials, and tools. Here’s how to place them right.

Potter’s wheel: For placement of a potter’s wheel,
access to electricity, lighting, space for a stool,
and a low table are needed. Other space consider-
ations include ample leg room for getting up and
down from the wheel and maneuvering around
the studio to store freshly thrown pots and get
more clay. If the space around the wheel is too
tight, it is cumbersome to access with your hands
full and can be a tripping hazard.

Electric or gas kiln: Placement of a kiln requires
more advance planning than most other pieces of
equipment. Kilns require air space around them,
non-combustible flooring such as cement, and
access to ventilation. As mentioned earlier, fumes
from a firing kiln are noxious and toxic, so place
the kiln where it can be vented to the outdoors.

YOUR sTuDIO 27



At the very least, it must be in a room with
doors and windows that open. A garage with a
cement floor is an excellent location for a kiln.
If a kiln must be installed indoors consider lin-
ing the surrounding wall with fire-rated backer
board. This material is available from building
suppliers, comes in sheets, can be cut, and is
commonly used behind kitchen stoves and fire-
places. It can even be used underneath the kiln
stand to shield the floor.

If an electric kiln is being installed, its place-
ment may be determined by the availability of
an electrical connection. If a gas kiln is being
installed, the size of the kiln, air exchange,
and gas connection requirements will certainly
determine the placement. (See Chapter 10 for
extensive information on kilns.)

STORAGE FOR GLAZE MATERIALS

You can buy ceramic raw materials and glaze
chemicals in small amounts, but you’ll save
money by buying in bulk. But of course, then you
need to store it!

In the beginning, it’s probably a better idea to
spend some extra money and buy small amounts
of materials. This way you can test many glazes
and when you find that you are happy with a
selection of them you can proceed to ordering
materials in bulk quantity.

The best way to store ceramic raw materials and
glaze chemicals is in stackable, heavy-duty plastic
containers. They will keep the powders clean, dry,
and properly contained to reduce the chance of
cross contamination and dust in your studio.

Make a habit of labeling everything. Duct tape
and a permanent marker work well for labeling
plastic containers that could eventually be reused
for something else.

At this point, you may be wondering what
kind of glazes will you be using? In the begin-
ning, yowll want to use commercially made
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TIP

A kiln closet can be built into a room

fairly inexpensively using fire-rated building
materials and a metal door. The kiln can be
hard wired and encased in the closet with
proper space between the kiln and walls as
per the kiln manufacturer. A vent system
should be installed to draw fumes outside
the building and should have access to air
exchange. The electrical breaker should

be placed outside the kiln closet for quick
access in an emergency. Check with the kiln
manufacturer and local building codes before
designing a space for a kiln.

glazes instead of mixing your own. This is a
great way to learn the process of firing because
if you have problems, the ceramic supplier can
often suggest remedies. Commercially made
glazes should have fairly predictable results and
if they are not performing it usually means that
the firing cycle needs adjustment. Some of these
adjustments might be calibrating the pyrometer
or kiln sitter or lengthening the firing cycle.

Once you have hands-on experience and an
understanding of how firing affects glazes, you
will be ready to take on the next step: mixing
your own glazes. Mixing glaze is fairly simple
and is addressed in Chapter 7.

STORING CLAY TOOLS

Small containers, such as empty coffee cans, are
practical for holding clay tools because they can
be moved along with the work, from the wheel
to the table.

Most potters are tool pack rats, collecting far
more tools than needed. (You never know what
you might need!) These extra tools can end up
cluttering the work space. A small storage unit



with drawers is a great way to sort and
store the tools that aren’t used very
often as well as for keeping the tools
that are used frequently handy.

For wheel work you will need
many bats, which are discs made of
wood, plastic, or plaster on which to
throw clay. About a dozen small and
medium bats and two or three large
bats should suffice to get you started.
Plan on storing them close to the
wheel for easy access while throwing.

FLEXIBILITY

Above all, the studio layout should be
flexible, offering space to grow into
rather than out of. Allow yourself lay-
out options. The ceramic process has
different phases that require the space
to be transformed from wet work area
to glazing area. The type of work you
make can go from small to large scale
and from small quantities to large
quantities. The option to move tables
and equipment to suit your work
patterns will give you the freedom to
create your designs and tap into your
creative flow.

@ Ceramic raw materials in proper storage containers and
assorted tools for mixing glazes
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CHAPTER
TWO

TOOLS

AND EQUIPMENT

he previous chapter covered space requirements for
basic tools and equipment. This chapter will address
what specific tools you need to get started. Over time
your space will develop into a complex workshop that

ESSENTIAL EQUIPMENT

Quite simply, you will need clay (which
will be covered in great detail in Chapter
3), a kiln in which to fire it, tools to
manipulate it, and a surface on which

to work.

THE KILN

The most important tool of all is the kiln. A
kiln uses heat to transform soft, malleable
clay into a permanent rock-like state. There
are many types of kilns. Some use combus-
tion for heat—such as gas, oil, or wood—
and others use electricity for a clean source
of heat.
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has specific tools for particular needs. But in the beginning it can
be fairly simple, a space you can develop to your liking.

FUEL-BURNING KILNS

Fuel-burning kilns include kilns that burn
gas, oil, and wood. These types of kilns are
commonly used by professional potters,
colleges, and art centers because of their
large capacity and firing results created.
They are also cheaper to operate than
electric kilns.

Fuel-burning kilns are typically fired in
oxidation and reduction cycles; that is, at
certain points during the firing the air is
reduced and the gases from the combus-
tion burn in reduction. This starves the
flame of oxygen, thus the flame pulls oxy-
gen from the clay and reacts with the base
metals that are used as colorants in clay
and glazes.

@ Working outdoors offers a change
of scenery and atmosphere.






Reduction firing produces specific clay body
and glaze color and depth. By pulling the iron to
the surface of the clay, the clay color will become
a toasty orange color. In reduction, metal colo-
rants such as copper will go from green to red.
Rutile will turn from a mustard yellow to a
purple blue tint. As you might imagine, the fir-
ing results from a fuel-burning kiln are tricky to
control, and require a fairly extensive knowledge
of glaze chemistry and combustion conditions
to achieve predictable results. (See page 197 for
more information on fuel-burning kilns.)

Because fuel-burning kilns produce combus-
tion gases, they are more difficult to vent than
electric kilns. They are usually housed outdoors,
such as in a kiln shed or kiln yard.

ELECTRIC KILNS

Almost every ceramic studio has an electric kiln
even if it also has a fuel-burning kiln. Electric
kilns are far more common than fuel-burning
kilns in schools and home studios because they
are easier to fire and to vent. Electric kilns are
also smaller and render more predictable results.
Electric kilns do not fire in reduction, therefore
color and clay colors are more uniform.

The heat inside an electric kiln is clean and
does not produce combustion gases from the
heat source. There are gases emitted during fir-
ing, but they are from the clay and glazes as they
burn off organic matter and fumes from the met-
als oxides and carbonates used as colorants in
the glazes. These gases are easily vented with a
standard setup. Therefore it is far more common
to find electric kilns inside buildings than fuel-
burning kilns. We’'ll talk in much greater depth
about the kiln options available for home studios
in Chapter 10, which covers kilns and firing
techniques in depth. (See page 194.)

Even if you plan on building a kiln that fires
with gas or wood at some point, having an elec-
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@ Electric kilns with manual controls and venting system

tric kiln in the studio is a great way to start, use-
ful for bisque firing or for testing clays and glazes.

Space and budget limitations generally dic-
tate the choice of a kiln for the home studio, but
the most important issue is what types of items
will be fired. You might not know exactly what
type of projects yowll be making at first, but
imagining future projects and scenarios will help
determine the best kiln size. Kilns have specific
interior dimensions that will dictate the scale
of work you are able to make. Once the ideal
size is determined, look at ceramic catalogs and
find out what the electrical requirements are for
the size kiln being considered. Also, consider
the kiln’s exterior dimensions and where it will
likely be placed.

If you plan on working small or have limited
electrical supply, you can buy a small electric
kiln that will plug into a regular household elec-



ELECTRIC KILN
RECOMMENDATION

| recommend an electric kiln that can fire up
to temperatures 2277°F to 2340°F (1247°C—
1282°C), or in common potter terminology,
cone 8 to 10 (see the cone temperature
chart on page 50) and that has approximately
7 cubic feet (2.2 cubic meters) of interior
volume. This may seem large, but it really
isn’t. The shelves and posts inside a kiln
consume quite a bit of stacking space. When
you first begin making pottery, it may take a
while to make enough work to fill the kiln.
But as your skills improve, it won’t take you
long.

This size kiln requires high amperage, and
an electrician will most likely have to install a
special power breaker and line to the kiln.

trical outlet. This might be a good option to begin
with because you can always use a small kiln lat-

er—alfter you've also purchased a larger kiln—for

testing clays, glazes, and application techniques.

Ceramic suppliers provide information about
purchasing a kiln; visit their websites. Shop
around because prices vary by supplier. Ask pot-
ters and pottery teachers for their recommenda-
tions. They will have experience with different
kilns and can suggest their favorite brands and
features.

When you buy your kiln, you'll also need a
venting system. The kiln venting system is some-
times available from the kiln manufacturer. There
are aftermarket vents that work well too.

TEMPERATURE CONTROLS

There are two main ways to control the tempera-
ture of your kiln: with a kiln sitter and with a
digital controller.

Kiln sitter: A kiln sitter is a device that measures
the temperature and shuts off the kiln when the
desired temperature is reached. Manual kiln sit-
ters work with small pyrometric cones, which
are small pyramid-shaped pieces of clay that are
designed to melt at a specific temperature. (See
the clay temperature chart on page 51.) When a
cone melts, it triggers a relay switch that shuts
off the kiln once the cone has sufficiently bent.
A timer that can be set to shut off at a particular
time backs this rather simple system.

If you use a manual kiln sitter, you will
also need a pyrometer, a device to measure the
temperature inside the kiln. Analog pyrometers
are cheaper but not nearly as accurate as
digital pyrometers.

A manual kiln sitter is great if you live in a
rural area where there may be an inconsistent
power supply. Also, a manual kiln sitter is easily
calibrated, replacement parts are cheap, and
even if you are not very handy the adjustments
are simple.

Digital controller: On the other hand, digital con-
trollers are becoming more and more popular
because of their ease of use and pinpoint tem-
perature control. They have ramp modes, which
means that the heat cycles on and off to maintain
an even, incremental heat rise.

Digital kiln controls are wonderful if you have
consistent power supply (they are very sensitive
to surges and outages) and provide exact temper-
ature readings throughout the firing cycle because
they have a digital pyrometer built in. You can
also program them to specific firing cycles, tem-
peratures, and cooling rates.
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BE SAFE

Despite the automatic shut off features of
both types of kilns, never leave a firing
kiln unattended. Always make sure it has
shut off before leaving the building.

Potters who work with crystalline glazes
prefer kilns with digital controllers because of
the temperature precision needed for crystal
development during the cooling cycle. Also, the
capabilities of a digital pyrometer and tempera-
ture controller provide the opportunity for very
precise record keeping and experimentation.
Many schools use this type of kiln because it
can be programmed to begin firing at any time
and shuts off when the programmed tempera-
ture is reached.

TOOLS FOR HAND BUILDING
A sturdy table for working and or wedging is
essential. (See suggested dimensions on page 25
in previous chapter.)

For hand building, the following basic tools
are really helpful:
Toggle wire clay cutter: A wire or string with
toggles at the end used to cut clay.

Assorted silk and elephant ear sponges: Used to
hydrate the clay and smooth the clay surface.

Potter’s needle (or sgraffito tool): This tool is
used for cutting, scoring, and marking the sur-
face of clay.

Fettling knife: Used for cutting and shaping.

Utility knife or hobby knife: Use these very sharp
knives for precision cutting.

Metal ribs and rubber ribs or scrapers:

Used for shaping and smoothing.

Serrated rib: Used for scoring clay.
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Small paint brush: This is useful for applying slip.
Rolling pin: Used to roll clay slabs.

Plastic putty knife or scraper: Used to scrape clay
from any surface.

Wooden paddle: Used for shaping.

Assorted boxwood modeling tools: Used for
sculpting and modeling clay.

Canvas cloth: Used to roll clay on to prevent it
from sticking to table also so that slabs can easily
be moved.

Turntable or banding wheel: Used for hand build-
ing; it rotates and allows one to work on pieces
from all angles.

Double pony roller (tiny rolling tool): Used for
shaping and rolling small slabs of clay.

Wire loop tools in assorted sizes: Used to remove
clay.

Assorted stamps and textured cloth: Used to dec-
orate the surface of clay.

Metal fork: Used for scoring clay for joining.

Standard and mini compact discs: Used as shaping
ribs.

Large sponge: Used for clean up.

Water bucket: Used for hydrating clay and clean-
ing up.

Small container with lid: Used for storing

clay slip.

Ware boards: Used to store work in progress.
Ware boards are best made of hard wood, such as
oak, because the porosity of the wood helps
absorb moisture from the clay and prevents it
from adhering to the board.

Due to the absorbent nature of wood, the
boards will tend to warp. To prevent this, ware
boards often have two narrow strips of wood
screwed into the base of the board a few inches



@ A selection of hand-building tools: A) Lace, B) textured craft paper, C) wooden paddle, D) compact disc, E) bamboo skew-
ers, F) hobby knife, G) wood modeling tool, H) small roller, I) wood slats, J) rounded paddle with canvas, K) metal and rubber
ribs, L) rasp tool, M) brush, N) wooden angle tool, ©) throwing stick, P) natural sponges, Q) rolling pin

(about 10 cm) from each end of the board,
widthwise. These two strips of wood prevent the
board from warping by allowing air circulation
under the board.

It’s helpful if your ware boards are the same
length as the storage shelves. That way you can
simply set the ware board on an empty shelf.
Sheets of lightweight plastic: Empty dry cleaning
bags are perfect for covering work in progress.

Hand towels: Used to clean and dry hands during
the handling of plastic clay.

Newspaper: Used as a liner for ware boards, to
prevent clay from sticking to surfaces.

Many potters adapt kitchen tools to clay work.
A thrift shop can be an inexpensive place to buy
tools such as small kitchen knives, forks, butter
paddles, lace (for surface texture), and forms to
drape clay into.

TOOLS FOR WHEEL WORK

Pottery wheel: First and foremost, you need a pot-
ter’s wheel for throwing. There are many options
and price ranges, depending on the size of the
motor and pedal control features. For most practi-
cal studio applications, a wheel with a quarter to
half horsepower will suffice. A full horsepower
motor isn’t necessary unless you plan on working
on large-scale projects. Manufacturers of wheels
offer a range of pedal features, which is important
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because the pedal controls the speed of the wheel.
The slow speed control is the most important for
both large and delicate wheel work. Many pedals
are adjustable but some are not, so be sure to
check on these details.

Potter’s wheels generally come with splash
pans, but look for one that is removable. Splash
pans can get in the way when throwing large
plates or bowls, especially when cutting the piece
from the bat with a wire. Also, a permanent
splash pan can restrict the size of bat that can be
attached to the wheel head.

Many of the tools yowll need for wheel work
are the same as you'll need for hand building,
including a toggle wire clay cutter, assorted silk
and elephant ear sponges, potter’s needle, ser-

rated rib, ware boards, standard and mini com-
pact discs, and sheets of lightweight plastic.
(See photo below.) But for throwing pottery, the
following tools are also helpful:

Wooden angle tool: Used to compress clay at the
base of a piece during throwing and remove clay
from the base before wire cutting.

Assorted flat wire loop trimming tools: Used to
trim clay from the base of a pot during the shap-
ing of the foot.

Chamois cloth: Used to soften the rim of a pot
when it is finished.

Calipers: Used to measure the width of a pot for
making lids or joining two pieces.

@ A small selection of wheel working tools: A) rubber ribs, B) compact disc, C) chamois cloth, D) metal rib, E) wooden rib,
F) large metal ribs, G) bamboo skewers, H) throwing sticks, I) toggle cutting wire, J) natural sponges, K) needle tool, L) wooden
angle tool, M) assorted trimming tools
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@ Bats come in an array of sizes and are made of a number of materials, including plaster, wood, particle board,

and plastic. Shown here are a masonite bat and bat pins.

Bats: Removable discs made of either wood, plas-
ter, plastic, or masonite that fit on the wheel
head on which pots are thrown. Bats are essential
for preventing warping. They are used as a foun-
dation for the pot and lifted from the wheel head
without deforming the pot itself. They come in
different diameter from about 8 inches (20 cm)
up to 24 inches (60 cm). They are especially use-
ful when throwing thin large bowls, which are
very susceptible to warping. Bats are a must if
you plan on throwing plates and platters because
of the wide space at the base. Vertical pots such
as vases and pitchers can be thrown without bats
because of the narrow base and lip that help hold
the shape, while removing from the wheel head.

Bat pins: Most potter’s wheels come with wheel
heads that have been pre-drilled for bat pins.
These are small bolts that attach to the wheel
and allow bats that are drilled in the same pro-
portion to drop into the bolts for easy attach-
ment and removal.

Small food scale: Used for weighing equal
amounts of clay for throwing the same size
pieces. Choose one that measures up to 25
pounds (12 kg).

Wire cheese cutter: Used for faceting.

TIP: ATTACH BATS EASILY

Most bats have holes drilled into them that
you use to attach the bat to the wheel.
However, you can attach plaster bats and
bats that are not drilled with clay. Center a
small amount of clay and flatten it on the
wheel head. Make ridges with your fingers in
the flat clay, creating high points to which the
bats adhere with the addition of a little slip.
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TOOLS THAT EASE PRODUCTION STUDIO TOOLS THAT

A number of nonessential tools streamline production STREAMLINE PRODUCTION
in the studio by saving a lot of time. If a lot of ware is

being produced and too much time is spent in prepara-

tion, it might be time to consider these options.

Slab roller: A slab roller has two rollers and a tabletop
through which clay is fed, sandwiched in canvas, and
rolled to a desired uniform thickness. A slab roller is
well suited for slab construction and tile work because a
large slab can be rolled rather quickly and effortlessly to
a specific thickness.

Extruder: By using pressure to push clay through a
shaped die in an extruder, a potter can extrude handles,
parts for pieces, or hollow forms such as tubes, squares,
and hexagons. An extruder’s parts include a chamber
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that holds a die form and a lever to push the clay
through. Clay is pushed through the chamber, through
the die form, and an extrusion of a particular shape
emerges. An assortment of die shapes—such as hollow
circles, squares, hexagons, coils, and textured slabs—
can be used to suit any number of designs. You can
even buy or make custom-designed dies.

Pug mill: A pug mill is a powerful machine used to
recycle clay. It has a chamber into which clay is placed
with a large metal auger bit that rotates and mixes the
clay. When the pug mill is on, it mixes and moves the
clay forward to the front chamber, which extrudes a
homogenous tube of clay. They are wonderful tools for
a busy studio, but luxuries for a small studio—very
pricey but worth the investment if you are using a lot
of clay. They are useful for recycling clay and reducing
preparation time, leaving more time free for the cre-

ative process. With infrequent use, however, pug mills

will dry out and the clay will harden inside the cham- @ Extruder, courtesy of Bailey Pottery Equipment
ber, making for a tedious clean up.
Pug mills and clay mixers should be used with
extreme caution. Use care to ensure that no tools get
into the chamber, especially metal tools that can shred
into dangerous shards. Above all, keep your hands and

clothing clear of all moving parts.
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@ Slab roller, courtesy of Bailey Pottery Equipment

@ Pugmill, courtesy of Bluebird Manufacturing @ Pugmill, courtesy of Bailey Pottery Equipment
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CLAY

illions of years ago, the Earth’s magma cooled slowly

and formed rock on the Earth’s surface. Over the

course of time, some of the rock was broken down

and pulverized by weather and erosion. In some
places it stayed in the vicinity of the rock source and formed clay
deposits. These deposits are called primary clay, and they are
relatively free of impurities—such as iron—or other minerals. One
type of primary clay is called kaolin or China clay. It is pure white,
free of iron, and used to make porcelain and white stoneware.

Sl ':—-:}J‘.' ¥ I. e
@ Sheffield Pottery clay pit, in Sheffield, Massachusetts.
Photo courtesy of Timothy Heffernan
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More common than primary clay are sec-
ondary clays. Unlike primary clay, this type
of clay was carried by water to secondary
locations such as riverbeds. Over time, the
pulverized rock mixed with other minerals—
such as iron—and also with other clays,
organic matter, and water. That's why sec-
ondary clay is a color other than white, such
as gray or reddish. One type of secondary
clay is called earthenware, and it is the most
common clay found on earth.

@ Clay’s exceptional maleability is apparent in this
image of a coil-built jar. For the complete project, see
the Coiled and Paddled Jar, page 239.






Through a series of chemical and physical
changes, including hydration, primary and sec-
ondary clays became a malleable material that
people have learned to use in diverse ways.
When clay is exposed to high heat, it is trans-
formed to a permanent, rock-like state, which is
resistant to heat. Because of this transformation,
people have used fired clay to make many useful
items that have helped advance society.

TYPES OF CLAY
There are thousands of clay body formulations
used throughout the world, each specific to an
application such as bricks, industrial plumbing
wares, scientific instruments, and dinnerware.
For the studio potter, however, the three most
common types of clays that are the basis of clay
bodies are earthenware, stoneware, and porcelain.

EARTHENWARE CLAY

Earthenware clays are secondary clays, contain-
ing iron and other mineral impurities that make
the clay harden at relatively low temperatures,
about 1742°F to 2012°F (950°C-1100°C).
Nearly every culture that developed a ceramic
tradition began with earthenware because of its
abundance and ability to harden with primitive
firing techniques.

These clays are generally red in color. For
example, terra-cotta is earthenware, as is the
popular majolica ware from Italy, Spain, and
Portugal. However, earthenware clay can also be
tan, grey, green, buff, and black.

Fine earthenware is used for dinnerware and
decorative ware. Sandy earthenware is used for
bricks and roofing tiles.

White low-fire clays can be bought at ceramic
supply shops. They are specially formulated to
mature at earthenware temperatures.

42 THE POTTER’S COMPLETE STUDIO HANDBOOK

THE APPEAL OF LOW-FIRE CLAY
Because they harden at low temperatures,
earthenware clays are often called low-fire
clays. A disadvantage of earthenware clays is
that they never achieve the hardness of
stoneware and porcelain, and therefore they
are not as durable. One advantage of low-fire
clays is their ability to resist thermal shock
(rapid temperature changes). Another
advantage is that a vast color palette of low-
fire glazes is available for use with these clays.

Some artists prefer to work at lower tempera-
tures for a few reasons. The first reason is that
because of the lack of density the clay tends to
shrink or warp less than higher fired clays. The
second reason is that the decorative possibilities
are so abundant. The third reason is the energy
savings. There has been an increase in “down fir-
ing” as the cost of energy rises. Schools as well as
artists have to be resourceful to make ceramic
wares affordable. Lowering the firing temperature

saves fuel costs.

i 2% o Wi

@ Clay drying at Sheffield Pottery deposit, Sheffield,
Massachusetts. Photo courtesy of Timothy Heffernan




STONEWARE CLAY

Stoneware, like earthenware clays, are secondary
clays. Stoneware varies in plasticity and color
and matures at higher temperatures than earth-
enware. Stoneware becomes vitreous (hard, non-
porous, and dense) if fired to the proper temper-
ature in the range of 2192°F to 2372°F
(1200°C-1300°C).

Usually stoneware clays are mixed with other
clays to create clay bodies that have specific
qualities. Commercially made stoneware clay
bodies are finely tuned mixtures of primary and
secondary clays that when combined will fire at a
specific temperature and have particular colors,
textures, and plasticities.

PORCELAIN CLAY

Porcelain clay bodies have a high percentage
of primary clay, such as kaolin, combined with
silica and feldspar to make a fine blend that
when fired at temperatures of about 2372°F
(1300°C) becomes tight, nonporous, vitreous,
and semi-translucent to light if it’s thin enough.
Because the clay is more pure, its particles are
more similar in size and porcelain clays are not
as plastic as stoneware and earthenware clays.
That makes them more challenging to work
with. However, porcelain clays can be worked
to extreme thinness and fine detail.

MID-RANGE STONEWARE
CLAY BODIES

Mid-range clay bodies are porcelain and
stoneware clay bodies that have been formulated
to mature at lower temperatures. Standard porce-
lain, for example, needs to be fired to at least
cone 9 and sometimes even cone 12 to reach
maturity (2300°F to 2372°F [1260°C-1300°C]).
Because of the popularity of electric kilns and the
down firing trend ceramic suppliers now stock
cone 5 to 8 porcelain and midrange stoneware
clay, which become vitrified between cone 5 to 8

(2166°F to 2280°F [1186°C —1249°C]). If you
plan to work with an electric kiln, it will be
desirable to work with these midrange clays
because it will reduce the wear and tear on the
electrical elements.

If you plan on setting up a studio with an
electric kiln, consider working with a mid-range
stoneware clay body (cone 5 to 8) that has some
fine grog added to it. Grog is previously fired
pulverized clay that is added to a clay body for-
mula to give it structural strength and plasticity.
The addition of grog to a clay also reduces the
shrinkage rate and therefore the chances of
cracking during drying.

CONCERNS ABOUT
UNDERFIRING CLAY

You may be wondering why you can’t simply
under-fire clays like porcelain and stoneware
that mature at higher temperatures. This can
provide nice results, but they are brittle and
will chip and break easily. Under-firing does
not allow clay and the silica (glass) particles
in the clay to fuse and gain the maximum
strength through vitrification.

CHOOSING A CLAY SUPPLIER
After becoming familiar with some of the clays
available, locate a few ceramic suppliers in the
phone book (which may have limited choices),
online, and in ceramic journals and magazines,
which are a great source of information. Then
request catalogs from a few different suppliers.

Consider choosing a local supplier. Clay can
be shipped or delivered by truck. Small quanti-
ties of clay can be mailed, but shipping will get
expensive in the long run.

Take a trip to the ceramic supply shop. Your
clay supplier can become a great source of infor-
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mation as you work out the kinks of working
and firing a particular clay. They can be a source
for technical information and provide service to
kilns and wheels that may need maintenance.
Another advantage of visiting the supplier is
that you can look at fired samples of clays on a
sample board. Often the sample board will show
the same clay subjected to different firing tem-
peratures and either oxidation or reduction firing.

Be sure to discuss your level of experience
with the ceramic supplier and talk about what
fabrication methods you will be using (hand
building or throwing).

STATES OF CLAY

Clay is a liquid solid: It acts as a liquid when
hydrated and in motion but as a solid when it is
still. This is why it is easily formed and can hold
its shape.

In its raw state (before it has been fired), clay
can be powder, liquid, plastic, leather hard, and
bone dry. In order to work with clay, it is impor-
tant to understand the consistency of the materi-
al as it progresses through its various states.

Each of these five states allows for certain
manipulation but also has limitations. The fol-
lowing information is important to read through
carefully so that when you begin to work with
clay you will have a point of reference and
understand each state’s inherent qualities. A clay’s
consistency is determined by moisture content,
plasticity (ability to be manipulated and hold the
shape), and ability to endure the stress from the
shrinkage during drying. These are the three
most important features to pay attention to when
working with unfired clay.

POWDER

Clay powders can be mixed to formulate clay
bodies as well as added to glazes. They are mixed
with water to create clay.
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SLIP

Slip (which is also called slurry) refers to clay
that is super saturated with water and is runny
and slippery. Slip cannot be used to hand build
or throw pots on the wheel; however, it can be
poured into molds (slip casting). Toilets, sinks,
commercially made dinnerware, house wares,
and other industrial ceramic products are made
by using specifically formulated slip. These slips
have a specific shrinkage rate, density, and firing
temperature. They are poured into plaster molds,
dried, cured in a controlled environment, and
then fired.

Ceramic artists pour slip into molds to create
multiples of a specific form. Potters and hand
builders use slip to lubricate clay on the wheel
and to attach leather-hard clay pieces together.
For example, if you want to attach a handle to a
mug, put a small amount of slip on the mug
where the handle will be attached. Then place
the handle on top of the slip. When two pieces of
clay of different moisture content come together
to be joined, the slip hydrates both pieces thus
allowing the clay to shrink and dry evenly, reduc-
ing the chance of developing cracks.

PLASTIC

Clay in the plastic state is used to throw pots on
the wheel, roll coils for coil building, pinch pots,
extrude shapes, and roll out slabs for slab con-
struction. Clay will hold its shape in this state,
but it is susceptible to oversaturation and the
effects of gravity.

Clay particles are flat and vary in size. Some
clays have many different-sized particles that are
bonded by water. When the clay is thoroughly
mixed with just enough moisture, it is consid-
ered plastic and can withstand forming without
deforming and can be stretched and thrown with
great ease.



CHECK FOR PLASTICITY

A clay’s plasticity is often contingent on its
moisture content. A good way to check for
plasticity in clay is to roll a coil in your hand
and bend it. If is looks cracked and falls apart,
it is not plastic. If it rolls and bends with
ease, it has good plasticity. It takes a little
practice to build up a knowledge base and
reference point.

Sometimes the lack of plasticity becomes
more apparent as the clay is formed. If the
clay walls show signs of stress by cracking
and showing stretch marks, the clay is not
very plastic. Conversely if the clay can be
thinned and stretched without showing signs
of stress, it is very plastic.

Plasticity is the most appealing and versatile
state of clay. It refers to the responsiveness of the
material to touch. Ceramic artists often will use
the terms short, tight, greasy, very plastic, or as
having tooth (strength and grittiness from grog)
to refer to the properties of clay. Stonewares tend
to have a lot of tooth because of the particle size
variation and the addition of sand or grog.
Porcelain is an example of a clay body that has
much larger and uniform particle size and there-
fore is less tolerant of too much manipulation. It
has less plasticity than stoneware and is suscepti-
ble to over saturation and collapsing.

If you have purchased clay that doesn’t seem
workable, try adding some water to the bag of
clay and leave it overnight. If the clay is stiff,
wrap the clay with a moist towel and place it in a
plastic bag overnight. Check to see if the clay is
then workable or if it needs more hydration.

One way to make your clay more plastic is to
wedge and knead it. By rotating the clay into
itself, particles become aligned and the water

molecules are spread evenly, creating a homoge-
nous mass of clay that can be easily manipulated
and will hold its form. Wedging is an essential
part of working with clay (see Chapter 4).

Another way to make your clay more plastic
is to age it. Potters will allow clay to sit in a plas-
tic state for a period of time. Whether you buy or
mix a fresh batch of clay, it may take a couple of
weeks for all the particles to become evenly
hydrated. Organic matter in clay and the water
create a colloid, a suspension of small particles of
clay displaced in water, that impart plasticity to
the clay.

The late Doc Crespi, a professor at Southern
Connecticut State University, often told a story
about people adding a bottle of beer to a fresh
batch of clay because yeast encourages plasticity
(and a strong stench). He also shared that in
some cultures clay bodies are mixed years in
advance for the next generation of potters.

LEATHER HARD

The leather-hard state of clay refers to clay that
has been formed in the plastic state and has had
a chance to begin drying. The clay has lost some
moisture content and therefore can hold its
shape yet still be manipulated. When clay is
leather hard, it can be carved, textured, and
joined.

@ A sample of plastic and non-plastic clays
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There are many subtleties to the leather-hard
state. It can be soft leather hard, medium leather
hard, and stiff leather hard, which is almost too
dry to work with.

Mastering these intermediate stages of leather
hard is one of the most important principles of
working with clay. Learning to recognize the
effects of moisture content of the stages between
plastic clay and leather-hard clay will be valuable
as you encounter soft leather-hard, medium-
leather hard, and stiff leather-hard clay. For
example, when coil building, a piece can only go
so high before the vessel begins to lose its shape.
This is a cue to the builder to stop and allow the
piece to dry for a few hours until it can handle
more weight from additional coils. To construct
a form with slabs of clay, allow the slabs to dry
slightly so that when the slabs are cut and held
vertically they will not deform.

Soft leather-hard clay is tricky to work with but
great for retaining certain marks on the surface.
Some potters use this in their work to create soft
lines and forms that look like they have air push-
ing through and out of the forms. When clay is
soft leather hard, it has a sheen or reflection of
moisture on the surface. It is easily shaped, yet
still susceptible to collapsing if overworked.

Medium leather-hard clay is the most versatile
stage of leather-hard clay because of its struc-
tural strength and malleability. Lines with clear
margins and surface quality can be carved or
drawn on the surface. Detailed texture and sur-
face decoration can be added during the medium
leather-hard stage. There are many joining
options such as attaching clay handles, embel-
lishments, and sections of previously formed
clay to one another or in case of sculptural
forms, fresh clay can be added to clay that has
set up to increase volume. Many large pots are
made in sections and joined in this state. There
is no sheen on the surface of the clay yet it is
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receptive to touch. It cuts easily, joins easily,
and the surface can be decorated easily, but the
shape cannot be altered at this point without
causing internal stress and cracking.

A potter who has thrown a bowl and wants
to trim the base needs to wait for the form to be
medium leather hard to trim a foot that will not
collapse when placed upright. Medium leather-
hard clay is the ideal consistency to join sections
of clay and handles to a vessel.

Stiff leather-hard clay is the strongest version of
clay’s consistency before firing. This consistency
of clay is easily recognized because it looks dull,
has lost about two-thirds of its moisture, has
begun shrinking, and will not give way to soft
pressure. It holds its shape, and if greenware (raw
clay pieces) needs to be transported for firing,
this is the best stage at which to do so. Very crisp
lines can be drawn on the surface of the piece and
some very detailed carving can be done in the
stiff leather-hard state.

When clay is in the stiff leather-hard stage, it
is nearly impossible for 