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Tough Kilns for Tough Times.
➊ Get the best kiln on the market and save money 
in the long run.
L&L Kilns last years longer because the hard element holders protect 
the brick. Also we protect the electronic controls by keeping them 
away from the heat. Everything about the kiln is built with EXTRA 
materials and care.

➋ Fix an L&L Kiln yourself and save money.
Anyone can fix an L&L Kiln with a screwdriver and a wrench. 
Our unique hard ceramic element holders 
make changing elements something even a 
novice can do. Servicing 
an L&L control panel is 
a dream - it pulls down 
and stays perpendicular 
to the kiln - for easy 
viewing and working. 

➌ Shop for an L&L Kiln and 
save money in the short run.

1) Google “L&L Kilns”!

2) Call 877-468-5456 and ask for a 
recommended Distributor.

3) Visit www.hotkilns.com/distributors.html 
for a complete listing of L&L Distributors.

505 Sharptown Rd, Swedesboro NJ 08085
Toll Free: 877.468.5456   Fax: 856.294.0070  sales@hotkilns.com

L&L’s hard ceramic element 
holders make kilns easy to repair.
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from the editor   Sherman Hall
respond to shall@ceramicsmonthly.org

for the magazine, and we have come up with 
some very interesting and useful feedback 
from you, which we will be addressing in 
upcoming issues. I won’t let the cat out of the 
bag just yet with some of the more exciting 
additions to come, but there are some things 

we’ll start right away. The first is to begin 
including more glaze and recipe informa-
tion (sure, it’s a little self-serving, given the 
shelves of ware I have to glaze, but as long as 
our interests coincide, I think it’s fine). This 
month, John Britt and intern Lindsey Elsey 
have supplied us with more recipes for Peach 
Bloom glaze than any of us can reasonably 
use. They did so much testing that there is 
bound to be a good starting point in one 
of the 67 tests included in “Experiments in 

There are few things as hopeful or promising 
as shelves full of bisqueware, right before I 
ruin it all with glaze. Oh, I joke—sort of. 
Right along with that hope and promise ride 
the partnership of trepidation and doom. I 
will sit and stare at this work, saving it in 
my mind as it is, unruined, still vi-
able, afraid to take that leap into the 
glaze bucket. Until I remember that 
I’ve done my homework; I’ve run the 
tests; I’ve made 20 plates in the hopes 
of ending up with 12; I’ve practiced 
the application; I’ve read everything I 
can to address the proclivities of this 
particular glaze. I am ready, and this 
kiln load will be great!

We all have our own solutions for dealing 
with this situation. Mine used to be making 
my best guess and testing it. This made for 
way too many tests, so I have since learned 
to be a bit of an information junkie about 
glazes. I can’t hold it all in my head, but I’ve 
trained myself to slow down and revisit my 
sources and notes, before proceeding. I’ll let 
you know how that works in this next load. 

In true information-junkie fashion, we 
recently conducted an official reader survey 

Peach Bloom,” on page 40. That’s just a taste 
of the 600 tests they fired in their attempts 
to rediscover this beautiful, variable, elusive 
glaze. And I thought I  had testing overload.

Another glaze-related item I found fasci-
nating, when talking to our technical editor 

Dave Finkelnburg, is that cobalt can-
produce colors besides blue. I mean, if 
there’s anything predictable in ceramics, 
it’s that cobalt makes blue, right? Not 
so fast, says Dave. Luckily, he’s a very 
smart guy who knows how to walk me 
through complex issues that otherwise 
make my head spin. That’s what he’s 
done for this month’s Techno File (p. 
12). You should check it out and then 

experiment with making your cobalt glazes 
turn green—or purple—or black.

Me, I’m sticking with my no-cobalt 
glaze that I’ve tested six ways to Sunday, in 
production-line fashion, all the way through 
the entire dinner set. And I remain hope-
ful—partly because I have to be, but mostly 
because I choose to be.

This bisqueware is soon to be subjected to the complexities of 
glazing and firing. Luckily, science (and hope) is on my side!
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letters email letters to shall@ceramicsmonthly.org

A Response to 
“The New Ceramic Absence”
As I was enjoying the historical facts and 
masterful writing in “The New Ceramics 
Absence” [Comment, May 2010], I began 

wondering about 
how artistic cycles 
have shifted back 
and forth between 
representation and 
abstraction. It is in-
teresting that, dur-
ing economic hard 
times, artists histori-
cally have (know-

ingly or unknowingly) shifted toward 
representational art, often portraying human 
and animal forms. On the other hand, dur-
ing economic good times, the art generally 
moves back toward abstraction, taking greater 
creative risks. 

Artists frequently create and live in their 
own world, some with various forms of armor 
surrounding their growth process, so there are 
always exceptions to general truths. I tend 
to believe that the best art strikes the chords 

of life inside the hearts, souls, and minds of 
the viewer, and thus meets a need. This in 
turn allows the artist’s work to endure the 
test of time. 

So my question is does this new “absence” 
end up leaving the audience with less? Less is 
not always more, even if the surface is slick, 
the results crisp and machine like, the cre-
ations virtually obtained, the forms repeating 
themselves, the color range monochromatic. 
Perhaps the viewer wants more, needs more, 
from today’s ceramic artist. In these economic 
hard times will we start seeing greater num-
bers of artist move towards representational 
imagery and the viewers cozying up to works 
that are relatable?

Steven L. Gorman, Independence, Missouri

Crystalline Obsession
The article by Diane Creber, “The New 
World of Crystalline Glazes,” in the Sep-
tember 2010 issue is a great introduction to 
the exciting advances in this area. I took up 
ceramics as a “hobby” and it quickly became 
a fascination, a passion, and maybe even an 
addiction. I went from cone 6 electric, to 

cone 10 gas, to cone 10 electric crystalline, to 
reducing crystalline glazes in a combination 
electric/gas kiln. 

In the best of all 
worlds, the heat would 
come from electric coils, 
the time/temperature 
control from an elec-
tronic controller, and the 
reduction from liquid 
propane controlled by 
an oxygen sensor. With 
these controls, one can 
reliably program fir-
ings to heat and cool 
according to a variable 
time schedule, and to 
introduce the reduction 
at precise moments and 

in precise amounts during the fi ring.
For anyone thinking of getting start-

ed, there’s a crystalline glaze forum at 
http://s3.excoboard.com/crystal where you 
can join potters from all over the world who 
share the same interest.

Arnold Benton, Weston, Connecticut
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• 20% discount on magazines, art books and DVDs 

• Discounted shipping rates 

• Reliable credit card services 

• Affordable health insurance 

• 2011 Member Calendars

Potters Council — Making a Difference!

To learn more about the conferences or to register, 
visit www.potterscouncil.org  
or call 800.424.8698

NOW is the time to join an organization that works for you. Our member 
benefits touch every aspect of your life — from money saving discounts, 
and eligibility for group health insurance, to learning new techniques at 
conferences. Visit www.potterscouncil.org to join.
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techno fi le
Cobalt is an extremely powerful colorant that almost always produces an intense blue, but it doesn’t have to be that way all 
the time. This oxide is actually quite versatile and can make glazes that run the gamut from green to purple, pink to blue 
violet, blues mottled with red, pink, and even an intense black. There are four major factors that can affect a glaze’s color: 
the clay and slip beneath it, kiln atmosphere, fi red temperature, and the glaze composition, including the colorants.

Just Like Taking a Little Slice out of a Rainbow
When a fi red glaze is exposed to light, the color of the glaze will depend entirely on which 
wavelengths of the light are absorbed by the valence electrons in the glaze colorants. 
The energy level of the valence electrons determines which photons it will absorb (absorb 
them all and you have black) or emit (emit them all and you have white). Emit only one 
wavelength and you have that color, just like taking a little slice out of a rainbow. Cobalt 
in a fi red glaze usually absorbs all wavelengths of visible light except blue and thus a 
glaze containing cobalt is blue.

However, two or more colorants in a glaze interact so that the wavelengths of light 
absorbed are different for the combination than for either colorant by itself. The interaction 
between atoms of one colorant, say cobalt, and another, say chrome, alters the energy 
level of the valence electrons of both elements. That is why we may add both cobalt 
(blue) and chrome (green) to get a glaze that is turquoise.

Flux elements such as sodium, stabilizers such as alumina, and even some glass formers 
also infl uence valence electrons. Because the glass formed in the glaze fi ring controls the 
interaction of the glaze elements, what you see in the mixed glaze is almost never the 
color you get in the fi red glaze.

Defi ning the Terms
Oxide: A chemical compound 
containing at least one oxygen atom 
as well as at least one other element. 
Oxides result when an element 
combines with oxygen. Some raw 
materials are used in oxide form (like 
black cobalt oxide) while others form 
oxides during the fi ring process. In 
a glaze fi ring the oxygen usually 
comes from air, though in a fuel-fi red 
kiln it may also come from carbon 
monoxide and carbon dioxide. 

Carbonate: The compound of carbon 
and oxygen in a 1:3 ratio that gives a 
negatively charged ion. It is generally 
insoluble. When fi red, the carbonate 
breaks down and CO2 goes up the 
chimney, leaving behind an oxide.

Valence Electrons: The unbound, 
shared electrons that move among 
atoms rather than moving within a 
single atom.

Mole: The base unit of measure for 
the amount of substance, either 
atoms or molecules. This unit is used 
in unity molecular formulas for glazes.

More Cobalt Facts
• Cobalt Oxide: CoO is 1.4 times 

stronger than cobalt carbonate
• Cobalt Carbonate: Co3O4 (mix of CoO 

and Co2O3)
• CoO and Co3O4, although mainly 

thought of as colorants, are also 
strong fl uxes

• Melting point (oxide): 328°F (1805°C), 
not yet volatile even at 2552°F (1400°C)

• Strongest coloring oxide: 0.25% 
noticeably blue in a transparent base 
glaze, used in a wide array of decal 
inks, underglaze colors, body stains, 
and colored glazes

• Soluble in glaze melt, thus it has little 
or no opacifying effect

• Very fi ne particle size, gives more 
uniform color in glazes

• Atmosphere and fi ring temperature do 
not change the color

• Very dependable color results in both 
oxidation and reduction conditions, 
and in fast and slow fi ring

• Toxic (inhalation and ingestion)

REItz GREEN GlazE
cone 9–10

Gerstley Borate . . . . . . . . . . . . . . . . .   2 %
Whiting . . . . . . . . . . . . . . . . . . . . . . .   5
Nepheline Syenite . . . . . . . . . . . . . . . 70
Petalite . . . . . . . . . . . . . . . . . . . . . . . 15
Ball Clay  . . . . . . . . . . . . . . . . . . . . . .   8
 100 %
Add: Rutile . . . . . . . . . . . . . . . . . . . . .   2 %
 Cobalt Carbonate . . . . . . . . . . .   1 %

EMIlY’S PURPlE
 cone 9–10 

Dolomite . . . . . . . . . . . . . . . . . . . . . .   7 %
Gerstley Borate  . . . . . . . . . . . . . . . . . 12
Talc  . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Custer Feldspar  . . . . . . . . . . . . . . . . . 41
Ball Clay . . . . . . . . . . . . . . . . . . . . . . .   5
Silica  . . . . . . . . . . . . . . . . . . . . . . . . . 20
 100 %
Add: Bentonite . . . . . . . . . . . . . . . . . .   2 %
 Black Cobalt Oxide . . . . . . . . . . .   2 %
 Tin Oxide . . . . . . . . . . . . . . . . . .   2 %

cobalt
by Dave Finkelnburg 

Reitz Green Glaze over white stoneware, fi red to 
cone 10 in a light reduction, by Dave Finkelnburg.

Emily’s Purple glaze over porcelain, fi red to cone 
9–10 in a medium reduction, by Cynthia Bringle.

The Possibilities . . .
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. . . and the Practice
If we use lots of talc, dolomite or another source of magnesium 
in a cobalt glaze, a beautiful bubble-gum purple glaze can be 
the result! Magnesium oxide (MgO) shifts the wavelengths of 
light emitted from our fired cobalt glaze from blue to purple. 
Every mole of flux should include more than 0.2 moles of MgO 
to get purple. Make a line blend varying MgO content to test 
for the shade of purple desired. Lesser amounts of MgO will 
produce lavender, larger amounts combined with an opacifier 
will produce a strong grape purple.

Alumina and titania in a cobalt glaze will shift the fired 
glaze color from blue to green. Because a significant amount of 
alumina can be dissolved from the clay body by the glaze during 
firing, glaze thickness can cause the same glaze to turn blue 
(where thick) and green (where thin) on the same piece. Glaze 
layering can have a similar effect with layering of the cobalt 
glaze over a white glaze firing blue but the cobalt glaze alone 
firing green. Cobalt greens are invariably satin to matte rather 
than glossy glazes. These glazes are typically flux saturated and 
the matteness comes from precipitating crystals of the flux in 
combination with aluminum and silicon. The amount of titanium 
oxide used, either as rutile or titanium dioxide, influences the 
green color. While cobalt greens have been reported using as 
much as 7.5% rutile in a cone 9 glaze, 2% rutile is far more 
typical. Less rutile also helps avoid pinholes in the glaze. The 
two glaze examples given here, Reitz Green Glaze and Emily’s 
Purple, are both cone 9–10, but cobalt’s spectrum of effects 
can be seen at all temperatures.

Black glazes are typically achieved using cobalt oxide or cobalt 
carbonate plus a blend of iron and other metallic oxides. Typical 
cobalt levels are between 1 and 3% and iron levels up to 9%. 
The total of all the colorant oxides need not be more than 10 
or 11%. Cobalt should be used with care—it is expensive, and 
in thick applications, too much cobalt can make a glaze fluid 
enough to flow off the ware. Iron is not required to make a black 
glaze, but as an alternative, it is inexpensive, readily available, 
and non-toxic. One or more of the oxides of copper, manganese, 
and chrome are added in many black glazes. Glazes high in 
iron black tend to fade brown and glazes with high amounts 
of cobalt tend to fade blue over a white glazes. A simple black 
glaze can be made with 9% red iron oxide plus 2% cobalt. If 
other oxides are used, a good starting point is 4% iron, 2% 
cobalt, 2% manganese dioxide, and 2% copper oxide.

Black MattE Glaze
cone 6 oxidation

Whiting. . . . . . . . . . . . . . . . . . . . . .                      17.9	%
Zinc Oxide . . . . . . . . . . . . . . . . . . . .                      8.0
Potash Feldspar . . . . . . . . . . . . . . . .                49.2
EPK Kaolin. . . . . . . . . . . . . . . . . . . .                    19.9
Silica . . . . . . . . . . . . . . . . . . . . . . . .                          5.0
	 100.0	%
Add:	Red Iron Oxide. . . . . . . . . . . . .               6.7	%
	 Cobalt Oxide. . . . . . . . . . . . . .                1.3	%

Have a technical topic you want explored further in Techno File? Send 
us your ideas at editorial@ceramicsmonthly.org.
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suggestions email suggestions to editorial@ceramicsmonthly.org

Clay down the drain will eventually 
clog the pipes. Even if you are recycling 
the majority of slip and clay chunks, an 
amazing amount of clay still goes down 
the drain if you’re not careful. 

A sink trap prevents clay from clog-
ging your pipes. Here is how to make 
an inexpensive one from commonly 
available parts. And the best part, this 
one is easy to clean out when it fi lls up. 

Materials
• 5-gallon plastic bucket
• 2-inch-diameter ABS pipe 6-inch-

es long, to fit between bucket and 
rubber coupler

• 2-inch-diameter ABS pipe to fi t between 
the rubber coupler and the P-trap.

• 2-inch ABS male threaded by female slip-
fi t adapter

• 2-inch ABS female threaded by female 
slip-fi t adapter

• 2-inch rubber coupling
• Silicone
• ABS cement

Plumbing varies from one sink to the next; 
you may need additional fi ttings or elbows to 
make your specifi c connection. My drain pipe 
is 2 inches.

 Your sink drain should already have a P-trap, 
which prevents sewer gases from escaping back 
into your room. Install your bucket between the 
sink drain and the P-trap. 

Drill a 2-inch hole into the side of the 
5-gallon bucket, so the top of the hole is about 
2 inches from the top of the bucket. From the 
outside of the bucket, stick the 2-inch male 

tip of the month: sink trap made easy

adapter through the hole so the threads 
are on the inside of the bucket.  Screw 
the female end onto the male adapter. Be 
sure to use silicone around the adapter 
both inside and outside the bucket to 
prevent water from leaking. Attach the 
6-inch piece of ABS to the slip fi t end of 
the male adapter. The rubber coupling 
connects the pipe from the bucket to the 
pipe into the P-trap. 

Once you are confi dent everything 
fi ts securely, glue all connections with 

ABS cement. DO NOT glue the pipe that 
drains from the sink into the bucket or the 
rubber coupling. 

To empty the bucket of trapped clay, 
remove the pipe on the bottom of the sink 
and loosen one screw on the rubber coupling. 
This will allow you to slide the bucket out 
from under the sink.

Congratulations to Teresa Wik of Truckee, 
California. Your subscription has been 
extended for one year!

The P-trap is 
“downstream” 
from the bucket. 

ceramic arts bookstore

www.ceramicartsdaily.org/bookstore

Just Released
SLAB TECHNIQUES
jIm roBISoN AND IAN mArSH
Slab Techniques  covers techniques such as making your 
slabs and joining well, simple building methods, use of 
supports, creating textures, decorating with slips and 
ways to avoid disasters during firing. It also looks at many 
innovative and original approaches, as well as building 
large-scale pieces and the problems associated with it.

Softcover | Price $26.95

FREE SHIPPING when you
order online (US orders only)

➞
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Pugmill Series
Pug/Extrude Shapes

A400: 600 lbs/hr
A800: 800 lbs/hr
Model C: 1200 lbs/hr

Prices start at $1999

MSV Series
Mix/Pug/Recycle/Extrude
6 models to choose from. 
Single-Auger Mixing
De-airing  & non-deairing. 
Easy-Feed Pug Feature 

Prices start at $2400

MXP Series
Mix/Pug/Recycle/Extrude
2 models to choose from.
Twin-Auger Mixing
(optional) Auto-Feed Bulk              
Loader 

Prices start at $5750

Bailey Pottery Equipment Corporation   PO Box 1577   Kingston NY  12402           TOLL FREE (800) 431-6067
(845) 339-3721 (Fax 5530)         email: info@baileypottery.com                       Website:  www.baileypottery.com

Porcelain deteriorates aluminum. That’s a fact. It’s also a fact that the pH of porcelain is not why an
aluminum barrel corrodes (although some manufacturers say that by changing the pH, you will solve  
the problem). It doesn’t. There is only one solution to prevent porcelain from corroding a pugmill, and 
that’s using stainless steel on both the barrel and auger. The MSV 25 series Mixer/Pugmill is simply the most 
versatile table top mixer/pugmill ever to be produced. Whether you need to recycle dry scrap, mix a batch, or just pug boxed 
clay, the MSV is a pleasure to use. The Bailey MSV is also an auto-feed pugmill.  The MSV can extrude tiles, tubes and 
shapes.  Pugmill Output Capacity: 850 lbs/hr. Mix Capacity: 25 lbs/batch       *Free Freight for the contiguous US only. 
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Bailey Stainless-Steel 
Mixer/Pugmills!
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