











pans, mixing bogls, baking pots, butter crocks, calke molds, jelly molds,
cheese pots, ple plates, platters, pitchers, porringers, colanders, churns,
basins, candleaficka, grease lamps, lamp stands, chandeliers, tea caddies,
tea and coffee pots, soup tureens, sslt cellars, bean pots, sgg cups, honey
jars, tobacco jars, puzzle mugs, spittoons, chamber pots, bed pans, tile
stoves, and roach traps.29 The list certainly doesn't contain all cooking
pots, but all of the pots were made in the common cause of funtionalism.
Stoneware didn't come into general use until after the Revolution, but
by 1790 it began to supplant earthenware in New Jersey, New York, and New
England. However, earthenware continued to be made in these areas on a
lower scale, and as was mentioned earlier, the Pennsylvania Germens preferred

the common red clay.

The clay bodies of contemporary cookware seem to line up in two gen-
eral categories: asoft, porous earthenware, or stoneware and porcelain
bodies which have been fired to a high degree of vitrification. A non-
vitrified earthenware has proved durable for cooking because a soft, open,
porous body is ®...loose enough to accommodate itself to the expansion and
contraction which result from heating and cooling."50 Most stoneware can
be used successfully in the oven if it is not subjected to any unusual
strain, such as, placing it directly over a flame or cooling it suddenly
by placing it in cold water. It is, howaver, chancy to use a low-fired
porcelain body in the oven because porcelain contains a good deal of added

flint, which being non-fused, changes its crystel form (discussed in chapter II)

291bid., pp. 128 & 131.

>0 Rhodes, op. cit., Clay and Glazes, p. 44.
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and size when being heated and cooled. This change in crystal size puts
a strain on the body.

On the other hand, if stoneware and porcelain bodies are formulated
so that they can be fired to cone 12, 14 (2420-2490 degrees Fahrenheit)
or higher, the crystalline silica is fused to vitreous silica which does
not seem to change form or size upon heating or cooling. Another change
which teakes place in high-fired bodies between 1850-2200 degrees Fahren-
heit, is the formation of mullite crystals. Mullite is a needle-like
crystal of aluminmum silicate (3A1503 « 28i0,) which interlocks and sort
of knits the body together; this adds much strength to prevent the body
from cracking under the strain of expansion and contraction.

Firing to such high temperatures (cones 12 or 14) is not feasible
for most studio potters, due to the expense of equipment and fuel. But,
there are compounds which, when added to a clay body reduce thermal ex-
pansion and make it possible to formulate an ovenware body which will
mature as low as cone 6. The technical aspects of these additions are

discussed in chapter II.
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CHAPTER II

Ovenware Clay Bodies

In rereading and organizing the accumulated piles of ovenware
notes, I found that nine tenth's of my decisions and conclusions have
been intuitive. The tests were directed and eliminations made accord-
ing to my femiliarity with the craft, and personal preferences of color
and texture, as well as the technical problems in developing an ovenware
body.

There are some basic characteristics of good stoneware bodies which
should elso be applied to ovenware: the firing range is between cone 6
to cone 14 (2232-2491 degrees FPahrenheit); it should have good plastic-
ity for wheel work, but also with some "tooth® to allow the making of
larger shapes, and it should not take on water too quickly; e drying
shrinkage of about 5 percent, much higher, and the clay is too plastic;
the fired shrinkege should be not more than 6 percent; the absorption
must not be less than 1 percent nor more than 5 percent; the color in
a reduction firing (I used a reduction atmosphere for all of my tests)
ought to be a light to medium orange-brown with a speckled texture. If
you are going to add a coloring agent, it is much more satisfactory to
edd some natural earthenware clay than red iron oxide. The iron is messy,
more expensive, and can ceause cracking, which, in fact, I have seen hap-
pen in the studio. More than 2 percent of iron, in a concentrated form

such as in the oxide, can cause the fired were to become brittle and crack
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1 Barthenware that matures at

during the volume adjustments of cooling.
cone 04 can be added in quantities of 5 to 10 percent, whereas, an earth-
enwere which matures about cone 4 may be added in & quantity up to 25
percent. One final generalized point, the clay should be allowed to age
two to three weeks as th; plasticity will be much improved.

The formula for pure clay, Alp03 - 28102 * 2Hp0, illustrates that
clay contains a considerable amount of silica. It may be present in the
clay mineral lattice struéture or added to the clay body in the form of
flint. It is the silica that one is dealing with in formulating a body
with a low thermal expansion and contraction rate, a necessary quality
for a good ovenware. The form and structure of crystalline quartz changes
with sufficient temperature rise and fall. When the crystals rearrange
themselves into a different order there is a volume change, which adds
stress to the body. Thet is, at 573 degrees centigrade or 1063 degrees
Fehrenheit, "...quartz crystals undergo a change known as the change from
alpha to beta quartz. This adjustment is marked by a slight ( *2% ) in-
crease in volume, which is reversible; that is, upon cooling the quartz
changes from beta to alpha quartz and resumes its original crystalline
form and size."2 The volume change seems very small, however it is very
eritical; the kiln must be heated and cooled slowly at this critical
temperature or many of the pots will crack. And even if the pots don't

come from the kiln with visible cracks in them, the strain put on them

will have weakened the body for future use.

1D&niol Rhodes, Clay and Glazes for the Potter (Philadelphia: Chilton
Books, 1957) p. 173.

2Ibid., p. 15.
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Fused silica does not make any volume changes upon cooling. There-
fore, it is possible to make a range-top ovenware at temperatures of cone
12 or higher. A small esmount of feldspar is used to serve as a flux to
fuse or vitrify the silica in the body. The cley body is then exception-
ally strong as it is composed of crystalline aluminum silicates and fused
gilica.? But, as I pointed out in chapter I, temperatures above cone 10
are usually not feasible for the studio potter due to the expense. Luckily,
there are several minerals which contain & more stable form of silica along
with lithium or ecalcium, which act as fluxes to lower the maturing temp-
erature of the body.

For example, "...spodumene, LigO * Alp0s * 45102, changes from alpha
to beta spodumene between 1600 and 1777 (degrees) F with an expansion that
ig irreversible. Petalite, Li50 . A1205 . 88i0s, reacts in a similar man-
ner to form a body with limited thermal expansions and 2 resulting resist-
ance to heat Bhocks.b

My preliminary tests were made with 80 grams of A.P. Green fireclay
and 20 grams, respectively, of spodumene, petalite, lepidolite (LiF:+ KF -
Aly05 ° 3810,), and wollastonite (Ca8i0p). Fireclay was used because we
do not have a natural stoneware bedy in the studio, and wanting to keep
the variables limited, I wanted a single type of clay. Fireclay is more
refractory than stoneware, which is an edvantage because as was mentioned,

the compounds flux the clay slightly. Four test tiles were made from each

100 gram batch...one with grog, and one without, for both cone 04 and cone 6.

5Danégl Rhodes, Stoneware and Porcelain (Philadelphia: Chilton Books, 1959),
p. .

4Glenn C. Nelson, Ceramics: A Potter's Handbook (New York: Holt, Rinehart
and Winston, Inc., 1966), p. 127.
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The test tiles are shown in photograph #1; the two top rows are the cone
04 tiles and the bottom two are the cone 6 tiles. It is obvious that the
cone 04 tiles did not come close to maturing, they merely satisfied a
curiousity as to just what they would do. The grog left the bedy a lit-
tle rough for functional ware, that is, & mug would feel uncomfortable
against your lips, and even glazed, the inside of a casserole would not
be smooth. Therefﬁre, I am eliminating, from the paper, the results of
the tiles fired to cone 04 and the tiles with grog.

As general proceedurs, each batch of clay was tested for plasticity
in the wet state: a coil of clay was rolled out, 3/8 inch in diameter,
then picked up by each end and bent into an "0.® All of the test coils
lacked plasticity and broke apart before being bent completely around.
But, the clay had had no time to age; later tests showed an improvement
only after a week of aging.

After the tiles had dried thoroughly but were still green, they were
measured. Two marks are put on each tile a specific distance apart when
in the plastic state, then measured in the dry state to find the drying
shrinkage. This will tell you how plastic your clay is...a plastic clay
has a fine particle size and therefore many particles to hold on to the
water, consequently, it has more water to lose when it dries and will then
shrink more than would a coarse clay. The formula for finding the percent-
age of shrinkage is: subtract the dry measurement from the moist, this
equals the amount of shrinkage, this amount is then divided by the moist
measurement and multiplied by 100 to give the percentage of shrinkage.

Percent linear shrinkage = Plastic length-Dry length times 100
Plastic length

The tiles were fired and measured again to find the percentage of
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shrinkage from the dry state to the matured, fired state. Although it

was mentioned that, idully., stoneware shrinkage should be about & per-
cent, it cen safely shrink as much as 10 percent. It's just frustrating
to see your two quart pitcher shrink teo |t quart and two thirds if with a
little anlgulating you could lessen the shrinimge. Also, if a body shrinks
excessively it is e sign that it is being fired too high; the body is fus-

ing and compacting too tightly.

Porcent linear shrinkage = Bry loggh-l"ircd length times 100
) length

To f£ind the percentage of absorption, the fired tiles were then weighed
to the no‘rnt- tenth of a gram. Then they were sutmerged in a kettle of
water (but held off the bottom of the kettle to guard ageinst localized
heating) and boiled for two hours, covered and left stand overnight. The
tiles were removed, one at a time, wiped with a moist cloth, and welghed
immedistely. Like the percentage of shrinkage, the amount of absorption
is releted to the fusing or maturity of the body. As a clay body nears
vitrification, the absorbeney nears zero. The following formuls, like the

two preceeding ones, is from Rhodes, Clay and Glazes, page 200.

Percent absorption = Saturated weight-Dry weight times 100
Dry weight

RESULTS: Experiment ﬁ, Test Tiles at Cone 6, 2232 degrees Fahrenheit.
Photograph #1. [

IA Fireclay 80 grams
Spodumene 20 grams

Fired color: warm, light reddish brown.
Firing shrinkage: 4%

Water absorption: 7.7%
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RESULTS:

IIA

IIB

Pirechj 8o gm sk
Lepidolite . 20 grams

?1:-«1 eolor: very dark, red-brown.

Piring shrinkage: &%
Water absorption: 0

Fireclsy 80 grems
Petalite 20 grems

Fired color: medium, varn red-brown.
Piring shrinkage: 6%
¥ater abserption: 3%

Fireclay 680 grams
Wollastonite 20 grams

Fired color: stoney, grey-brewn.
Piring shrinkage: 4%
Vater absorption: 9%

Experiment #II, Smell Thrown Bowls, Experiment #I Clay Bodies.

Attached hellow, thrown handles to the bowls to
test the bodies' capabilities to withetand phys-
ical stress. '

Spodumene body, photograph #2.
Base of throwing: fair

Pirimg: no warping, but body thicker than usual because
of poor threwing properties.

Lepidelite body, photograph #3.
Ease of throwing: good

Firing: slight warping; greatest color variation of body
depending on where it was in the kiln.
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110 Petalite body, phetegraph #i.
Ease of throwing: wvery goed

Piring: slight warping, partly due to the fact that the
body threw better and the pots were thinmer.

11D Wollastenite body, photegraph §5.
Exse of threwing: fair
Firing: warped badly; the glaze which worked on all of the
other test pots was dry amdirough om these.
RESULTS: Experiment $III, Refrigerator te Oven, Experiment #1I Bowls.
The.bawls (two bowls for emsh body...ons glazed on the inside only,
the other glazed inside amd out) were filled with Johnny Oake batter
(corn meal bremd), left in the refrigerator overnight, snd then put
right into a prehested, 425 degree, oven for 25 minutes. The corn
bread was takem out and the bowls were put under water to cocl. This
wes undo harsh treatment, and although none of the experimental bowls
broke, I'm sure that their 1ife span was shortened. After this treatment,
the bowls didn't heve their former clear ring when struck. Of course,
even a small amount of water absorption will dull the ring. Tiles which .
are punky sounding after boiling, ring again once they've had & ch;neo
te dry out. ®
As far as the baking properties went, the spodumene test was the
only one that the sern bread stuck to; the bread browned nicely in all
the others and turmed out essily.
The bowls were also filled half full of water and placed over a

flame (gas range) until the water boiled. Again, none of them broke.
It wes hard on them, but at least I knew that an ovenware body would
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function easily as & chafing dish or cheese fondue pot, aside from

general oven use.

As the petalite body complied the best with the needed and desired
characteristics, I made up a large betch of ovenware using the following
formulas Fireciay 80

Petalite 20

Ball Cley 8
I added the bdall clay to aid the plasticity and as another refractory
element, hoping to eliminete the slight tendancy toward warping.

I wasn't completely satisfied with this body; it didn't throw as
well as I like...I could pull it fairly thin, but it seemed to absorb
water too quickly. Also, the petalite fluxed too much iron to the sur-
face causing covers to stick in spots. I usually managed to work the
covers off, but its too much bother. Therefore, I compounded another
body which I have found to be satisfactory; it is, however, definitely =
coms 6-7 body and should have the amount of earthenware reduced if fired
higher than cone 8. I added still more refractory elements, in the form
of clay, reducing somewhat, the preportion of petalite. With some of the
fluxing agent reduced, I added red clay (earthenware) to be sssured of
still having a good rich broup clay body. The formula is as follows:

Oone 6-7 evenware body
Fireclay 100
Petalite 25
Ball Clay 10
Barthenware 30
The test tiles for the above body wore'a wverm, rich, speckled brown.

The absorption is 1%, and the shrinkage (fired) is 6%. The small amount

of absorption makes it seem as though the body were a 1little tight, but
acoording to the shrinkmge, it isn't. The pots from this body have held
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up under boiling and oven use. All things considered, I'm confident that
it is a stable body.

There are a few common sonse potiing proceedures that become more im-~
portant when working with ovenware because of the strain put on the bedy,
and therefore bear mentioning. The clay should be well wedged; the pots
should have even walls of uniform thickness; it is best if not much trim-
ming is required; the pots need a slow uniform drying and a slow firing.
And very important is the slow cooliq; in the kiln. Some potters recom-
mend that the kiln is not opened until the pots are cool enough to be re-
moved with bare hands. The slow cooling of the kiln protects the pots
from any major heat uhook,land thereby, the pot is stronger and cam better
withstend the minor heat shock from oven use.

There are & fow general comments to be undc‘concerning the glazing of
ovenvars. As Rhodes states, "In all ware intended for cooking it is wise
to avoid glazes which are excessively thick, unevenly applied; or applied
to the inside of the piece enly."” These considerations are necessary in
order to most equally fit the glaze oonpros-ion to that of the body. How-
ever, as a glaze should have a smallervedefficient - of expansion than the
body, due to the fuicd silien, the glaze will always be in slight compres-
sion. This is desirable because it keeps the glaze from crazing. And as
one would like to ko;p cookware as clean as possible, a crackled 6r crazed
glaze would not be satisfectory. This then is also seying that a mat glaze
is better for cookware than is a transparent glaze; because the fine crys-
tals in o mat glaze act as a reinforcement in the glaze and thus it can

carry more tension without ernsiug.é

PRhodes, op. cit., Clay and Glazes, p. 45.

§P.H. Norton, Elements of Ceramics (Massachusetts: Addison-Wesley Press,Iné.,
1952), p. 180. :
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NOTE: Mr. Nelson has informed me that it may be difficult to purchase
petalite in the future due to the diminishing deposits. However,
e substitution of 3 parts spedumens and 1 part feldspar may be
made for every 4 parts of petalite.
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AFTERWORD
Thoughts and FPeelings on Pots
"Isn't it jolly to feel the sun again, soaking into one's

Bones! And hark to the wind playing in the reeds!"?

®.ce8 basic bit of wisdom in the potter's craft...and, for
21l I kmow, in 1ife teo: %o learm much, to need little."

Thoughts and feelings, not a philosophy...a philosophy is & concrete
expression built on vast experience; it takes time for real expressiom teo
groew, and so far, my limited experience has taught me that there is very
little that I'm really sure of. Nevertheless, I have a few thoughts, or
more correctly, feslings, which have developed steadily over the last few
years, for example: as I stated in the intreduction, I like to make fumc-
tional pottery. Functional pottery is net, of course, all there is to the
art of cersmics, and we do not live by utility alone. However, it is not
the mere fact that the pot, let's say a teapot, is utilitarian that excites
Bo...it i3 the complex considerations that go into making an aesthetic, yet
functionally sound tonpof. There are hundreds of poasibilities, but with
all the teapot designs there must be considerations, such as: does it peur
without dripping, will the 1id stay on without being held, is the handle
easy to grasp, and does it fit comfortably in the hand. |

1Kenneth Grahame, The Wind in the Willows (Lomdon: Methuen and Co. Ltd.,
1¢7 .dt)’ pl1h1 L]

2H&rguorito Wildenhain, Pottery: Form and Expression (New York: Reinhold
Publishing Corp., 1959, enlarged ed., 1962), p. 151.
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But more importantly, as Shoji Hamada has said, pots should look as .
though they were born not mede. This is & point that is easier to feel
intuitively than it is to meke a generalized intellectual explaination.

I feel this fundemental natural growth even when looking at photographs
of Leach's or Hemada's pots, and of course, the Sung Dynasty pots.

The qualities of a good pot ~ a meaningful pot - are hard for me to
put inteo words, but I kmew that there 1ls a type of unconsciousness ne-
cessary, an unself-consciousness, ao‘to speak. For me, ideas for func-
tionmal pots flow easily, bat I deubt that I eam capable of making a good
funk pot. The utilitarian pets are not a self-conscious act; *there.ias
more integration of self in & sucessful teapot or casserole than cnphliiu.

Hamada has an unself-consciocusness, Leach relates that one day, in
1934, he went shopping in Tokyo. He happened to see a display of pots
in & window and thinking that they were Hamada's he went in to have a
botter look. He found eut that they were made by s young potter who, in
fact, lived near Hemada, When Leach returned to Hamada's, he told him
about the pots and protested the young potter's imitations...Hamada an-
swered, "'What does it matter?! in a hundred years his best pots will ge
by my nsme and my werse pots by his.'" Hamada feels that his pots should
speak for themselves and he does net sign them.

Concerning the emphasis on the individusl, Leach parsphrased a speech
by Dr. Yanagi, founder of the Jupaness Craft Society and Director of the
National Folk Museum until his death in 1963 (1), it is as follows: "...the
artists and the craftsmen, whether they be Bachs or Beethovens, Koyestsus

or Cellinis, produced less significunt art than the unknown writers of

SBernard Leach, A Potter's Portfolio: A Selection of Fine Pots (New York:
Pitman Publishing Cerp., 1951), p. 13.
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Plain Seng, and the unknown weavers of Opptic or Peruvian tapestry, or
all the hosts of unknown artisans who worked humbly in cley and stone and
motal end fibre in the protestive unconsclousness of great belief all over
the world. .Thla leaves the mederm artist stripped and naked on a dunghill
of_ovor-ltroued individualism.®¥ This belief that Dr. Yanagi speaks of

is simply the belief in what they were deing.

4Bermard Leach, A Potter in Japan (London: Faber and Fuber, 24 Russell
S8quare, 1969), p. 222,
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LIST of PHOTOGRAPHS

Ovenware clay body

1.

2.
3.
4,
Be
6.
Te
8.
9.
10.

2 0ilie

Experiment §#1 Test Tiles: rows 1&2, cone ob tests; row. 3, cone 6
without grog; row 4, cone 6 with grog.

Spodumene body, test bovwls.
Lepidolite body, test bowls.
Petalite body, test bowls.
Wollastonite body, test bowls.
Decanter with hollow thrown handle.
Open cassercles.

Teapots with reed handle.
8Stackable bowls.

Teapot with thrown handle.

Teapot with reed handle, quart capacity.

Cone 6=7 ovenware clay body

12.
13,
14,
15,
16.

Cheese fondue pot.

Coffee pot and sugar and oresnmer.
Dinnerware, one of eight place settings.
Deep bowls.

Covered dish.
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