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CHAPTER I

INTRODUCTION TO THE STUDY OF THE NATIVE

CLAYS OF TEXAS

The art of making pottery has long been recognized as

a valuable educational activity, both for its cultural value

and for the opportunity it presents for creative activity.

However, the impression is prevalent among school teachers

and administrators that the making of pottery requires the

purchase of raw material as well as an expensive kiln. For

this reason few schools have given pottery making a place

in school activities.

Experiments with Texas clays have shown conclusively

that pottery making is a comparatively simple and inexpen-

sive undertaking. The purpose of this study is to present

and evaluate these experiments so that other Texas teachers

may utilize them in their work, especially in the elementary

art classes of the public schools.

The experiments have extended over a period of four

years. They have resulted from the gradual expansion of a

pottery unit taught by the author as a student teacher in

the seventh grade of the Demonstration School of the North

Texas State Teachers College. It was found that the red clay

soil of Denton County was admirably adapted for making pot-

tery. The pottery was so satisfactory and the interest on the
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part of the children so great that the possibilities of

the work were realized, and an extensive program of research

and experimentation followed.

In the suner of 1938 the pottery unit, with additions

and modifications, was offered as a part of the art course

for elementary school teachers at the North Texas State

Teachers College. The students, many of them already teachers

in the elementary grades, were enthusiastic in their reception

of the project. They found it to be practical and economical.

During the fall semester of 1938 the pottery unit was

incorporated into the art course of the fourth, fifth, and

sixth grades of the elementary schools of Edna, Texas. In

the spring semester the writer was again privileged to pre-

sent the unit at the Denton Teachers College as part of the

course in art for elementary grades. The writer then decided

to study clays from as many Texas counties as possible in

order to determine which were adaptable f or pottery making

in the public schools.

A cursory examination of a clay is not sufficient to

determine its qualities f or making pottery. The clay must

be slaked, modeled, and fired before its properties can be

definitely known. Since this is so, clays from all parts of

the state had to be collected for experimentation. The aid

of ex-students of the Denton Teachers College was enlisted,

and with their cooperation samples were secured from eighty-

nine counties.
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The samples were sacked and labeled. A simple process

of refining, which had been worked out by the trial and error

method, was then used to test the qualities of the different

clays. Six or more tiles, three inches square and three-

sixteenths of an inch thick, were made from each sample.

Marks were placed on the backs of these tiles for proper

identification and future reference. They were evaluated

according to the following standards:

1. Ease or difficulty of refining.

2. Plasticity or workability.

3. Response of surface to polishing.

Polished tiles of each kind of clay were then subjected to

three different firing processes: gas kiln, sheep manure,

and sawdust methods.

When the experiments with different clays were concluded,

a table was made showing the results (see pages 18-22). Any

teacher, by referring to them, may at once determine the *

accessibility and the quality of clay in his section of the

state and its adaptability for making pottery.

The results of the experiment showed that no expensive

equipment or unusual skill was required in the process of

making pottery, and that practically all of the counties in

Texas had native clay that might be utilized for this purpose.

It was then decided to incorporate the experiments, together

with a detailed description of methods involved, into this

study which would be available to the teachers of the state.

It is hoped that many teachers In Texas will use the material



4

to create a new interest in school activities, to encourage

childrents love of beauty and design, and to develop a new

appreciation of the value of one of the natural resources

of Texas.

As nearly as possible, the study is presented in a

simple explanatory manner. The Introduction gives the pur-

pose of the study, its origin, and method of' procedure.

Chapter II outlines the standards that clay must meet to

be used in making pottery. The native clays of Texas are

analyzed in Chapter III, and a table presents the character-

istics of the clays from various sections: slakability,

color, shrinkage, texture, and reaction to firing. In

Chapter IV two processes of making pottery are described

and illustrated with drawings and photographs. The materi-

als needed, the method of preparing the clay for pottery

building, the processes of building, firing, and polishing

are presented in detail. The aim of the entire description

is to enable teachers, unfamiliar with the project, to teach

pottery making in their own schools. The concluding chapter

summarizes the study and presents the conclusions gained

therefrom.



CHAPTER II

STANDARDS USED F OR JUDGING TEXAS CLAYS

Since the purpose of this experiment was to determine

the nature and the location of clays in Texas, and the kinds

which could be advantageously used in making pottery in the

public schools, the color, plasticity, texture, slaking, and

shrinkage qualities of the clays had to be studied and tested.

Pure clay is white in color, but most clays are colored

by the impurities which they collect while they have been

in contact with the adjacent rocks and soil. A large number

of clays are various shades of yellow, red, or brown. These

colors are often caused by the presence of a large amount of

iron oxide in the rock from which the clay was decomposed.

Iron, when it comes into contact with water, rusts and dis-

colors the contacted object. Sometimes there is no iron

oxide in the rocks that decomposed into clay, but water

seeping into It brings in the iron oxide from other layers

of soil, and discolors the clay irregularly.

There are other impurities that color clay black, gray,

or a combination of colors. An examination will reveal that

there are leaves, stems, and roots of decayed vegetable mat-

ter mixed with it. These impurities will not affect the re-

fining and modeling to any extent, but they change the color

5



6

when the clay is fired. Since this is so, the color of the

finished product may be determined by first fashioning a

small sample slab and firing it in the kiln.

Another quality of clay that is essential in pottery,

making is plasticity. This is the element which enables the

clay to be modeled into any desired form. Ordinary soil will

dissolve and wash away when water is added, but clay can

absorb and hold a large amount of water and ftorm a mass

which can be kneaded and pressed into any desired shape.

When the water in the clay evaporates, the residue becomes

hard. A very plastic clay is admirably adapted to the man-

ufacture of pottery since it does not require the addition

of a large amount of water in order to make it workable.

The texture or grain of the clay influences the quality

of the finished pottery. Clay is composed of numerous indi-

vidual particles, the nature of which exerts an important

influence on its plasticity and shrinkage. A very fine-

textured clay will not absorb water so quickly as one that

is rough-textured, but it will hold the water longer. A

rough-textured clay lets the water drain through quickly,

which decreases the plasticity. The texture of the clay

determines to a large extent the quality of the pottery

which may be made from it. Articles made from coarse clays

inevitably have a rough surface. The better grades of pottery

are made from fine-textured clays, which produce a smooth

surface.
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The slaking quality of a clay also affects its adapt-

ability for the pottery-making. If a piece of raw clay

is submerged In a vessel of water, the water will gradually

permeate the clay, causing it to fall to pieces. This

action is called "slaking." Some clays become a soft mass

shortly after being submerged in water9 but others dis-

integrate slowly and incompletely. It is evident that some

very fine-textured clays, which are slaked with extreme

difficulty, are not so desirable for pottery making as those

that slake more readily. However, the coarse-textured clays

that slake quickly do not have good plasticity. The clays

that slake quickly and are of fine texture are the most de-

sirable ones f or pottery making. Clay for modeling must be

plastic, and plasticity results from the absorption and re-

tention of water. This is important to the teacher, since

many Texas counties have fast slaking clays, but some have

only the variety which dissolves more slowly; however, when

it is possible to find two types or two colors of clay in

the same county, the mere mixing of the two will increase

the plastic qualities. By referring to Table I, pages 18-2Z,

the plasticity of the clays tested by the writer may be

ascertained.

Drying of clay results in shrinkage, which may be of

two kinds: (1) when the clay is first modeled and set aside,

there is air shrinkage, and (2) when it is subjected to heat,

fire shrinkage occurs. As stated before, the texture of
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the clay will determine to a large extent the degree and

amount of shrinkage. The drying rate of clay is also

affected by its plasticity. As a rule, a coarse-textured

clay, which is lacking in plast ic it7, has a high shrinkage

ratio; a fine-textured plastic clay has a low shrinkage ratio.

In order to make a piece of modeled clay retain its

shape permanently, the clay must be subjected to heat. This

process, known as firing, evaporates the remaining moisture

in the clay and c auses a chemical change known as "fusing."

Potter and McKnight explain the chemical process, which

takes place in firing, as follows:

The heat to which the clay is subjected in firing
breaks down the clay molecules, causing them to decom-
pose. The most fusible constituents of the mixture
then begin to liquefy and exert a fluxing action on
the other constituents. The result is a fluid matrix
which fills the interstices between the solid grains,
and the volume of the mass is reduced in proportion to
the amount of such filling-in action.1

With the exception of a few coarse-textured clays, experi-

ments showed no noticeable fire-shrinkage in the Texas clays

that were tested (see Table 1).

All these factors--color, plasticity, texture, slaking,

shrinkage, and firing--must be c onsidered by the teacher in

deciding the adaptability of any clay for pottery.:making.

1A. D. Potter and David McKnight, ,The Clays and the
Cgr mc Industries of Texas, p. 66.



CHAPTER III

NATIVE CLAYS OF TEXAS

Clay is found in abundance in almost every part of

Texas. In this study the state was arbitrarily divided

into four regions: northwest, northeast, southeast, and

southwest. Experiments were then conducted with clays

gathered from eighty-nine places in these regions. In-

dividual samples of the clays were refined, modeled, and

fired. Results were then tabulated and charted,

Figure 1, a map of Texas by counties, shows how this

division was made, and also shows the eighty-nine counties

from which clay was taken. The northwest region comprises

the Texas Panhandle, and extends from Wilbarger, Baylor,

Throckmorton, Shackleford, and Callahan Counties on the east,

in a direct line westward to the New Mexico border. Samples

of clay were taken from nineteen counties in this region.

The majority of clays from this part of the state were blue-

gray in color and of good plasticity. The northeast region

extends east from the eastern line of the northwest region

to Louisiana and south to Llano, Burnet, Milam, Walker,

San Jacinto, and Madison counties on the southern border.

Samples were taken from thirty-seven counties in this section.

The predominant color of the clays gathered was red, and as

a group the clays from this region had the best plasticity

9
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of all the specimens studied. The southeast region includes

the countries lying south of the northeast region to Mason

County, then south to the west line of Brooks and Hidalgo

Counties., Clay was gathered from twenty-seven counties in

this part of the state. This region contained more gray

clay than was found in any other section and the clay was

of fair plasticity. Only six samples were taken from the

southwestern portion, which consists of all the territory

lying south and west of the northwestern, northeastern, and

southeastern sections. Five samples were gray in color and

of good plasticity. The only red clay gathered from this

part of the state was from Coleman County. It was coarse

in texture and lacking in plasticity.

Table 1, pages 13-23, lists the counties from which

the clays were taken and analyzes them according to the

following characteristics: color, plasticity, texture,

slaking property, and fire and air shrinkage. The table

also shows variations in color produced in the same clay

when fired In different types of kilns.

The experiments reveal that there are differently

colored clays in Texas* Forty-four have red clay--which

is the predominating color--and thirty-five have gray or

blue-gray clayS. Ranging between these colors are many

variations: Denton County has two colors--red and gray;

Potter has light salmon-colored c lay; Navarro has yellow-

brown; Falls has light warm gray; and Travis County has
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buff-colored clay. As the result of smothering--when the

sheep manure or sawdust method of firing is used--the dark

red, light brown, red-brown, yellow-brown, light salmon, and

buff-colored clays fire black, and the gray and the blue-gray

clays become dark gray. When the clay is fired in a gas kiln,

some of the gray clays turn buff, and others, as well as all

red clays, turn light red.

In examining the clays for plasticity, four classifica-

tions were made: 2or, fair, medium, and saod. As the table

indicates, most of the counties surveyed possess clays that

have a fair degree of plasticity: twenty-seven are classi-

fied as &ood; fifteen, medium; forty-six, fair; and five,

P.aat4 Thus most of the native clays are suitable for pottery

making in the public schools.

The texture of Texas clays examined varied from coarse

to fine. As shown in the table, most Texas counties surveyed

have fine-textured clay. The clays that showed good plasticity

were invariably of fine texture; and with few exceptions, the

poor clays were of coarse texture. The fine-textured clays

had a low rate of shrinkage by air and no noticeable fire

shrinkage, and the coarse clays had a high rate of shrinkage

by air and a low fire shrinkage. Only eight counties out of

the eighty-nine surveyed had coarse clays, and twenty-five

bad clay with texture of medium grain.

The slaking qualities of the clay varied from county

to county. Fifty-five counties, as indicated in the table,
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of the shrinkage are indicated in the table.

From a survey of eighty-nine counties representing

every region of the state, the conclusion is reached that

Texas has an abundance of clay possessing characteristics

which make it highly adaptable and desirable ftor pottery

making in the public schools.

TABLE 1--Continued

Plasticity Texture Slaking Shrinkage

Air Fire

Medium Fair Fast High

Good Fine Fast Low

Medium Fine Slow Low

Medium Fine Slow Low

Fair Medium Fast High

Medium Medium Slow High

Fair Fine Slow Low

Fair Fine Slow Low

Good Fine Fast High ....

Fair Medium Fast High

Poor Very fine Slow Low

Fair Fine Slow Low

Fair Fine Slow Low

Fair Fine Slow Low ..
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TABLE 1--Continued

Plasticity _ Texture Slaking linkagee

Air Fire

Poor

Fair

Medium

Medium

Fair

Medium

Good

Medium

Medium

Good

Fair

Good

Fair

Good

Medium

Good

Medium

Good

Medium

Fair

Good

Fair

Coarse

Medium

Coarse

Coarse

Fine

Medium

Fine

Fine

Medium

Fine

Fine

Fine

Medium

Fine

Fine

Fine

Fine

Fine

Coarse

Medium

Fine

Fine

Fast

Fast

Fast

Fast

Slow

Fast

Fast

Slow

Fast

Slow

Slow

Fast

Fast

Slow

Fast

Fast

Slow

Fast

Fast

Slow

Fast

Slow

High

High

High

High

Low

Low

Low

Low

High

Low

Low

Low

High

Low

Low

Low

Low

Low,

High

Low

High

Low

Low

Low

.... 5

"...

. ".

.**.

. ..

"...
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TABLE 1--Continued

Plasticity Texture Slaking Shrinkage

Air Fire

Fair

Fair

Medium

Fair

Good

Fair

Fair

Fair

Fair

Good

Fair

Good

Good

Good

Fair

Fair

Fair

Fair

Good

Fair

Good

Good

Medium

Fine

Coarse

Fine

Fine

Fine

Medium

Fine

Medium

Fine

Fine

Fine

Fine

Fine

Medium

Medium

Fine

Fine

Fine

Fine

Fine

Fine

Fast

Slow

Fast

Slow

Slow

Slow

Fast

Slow

Fast

Fast

Slow

Fast

Fast

Fast

Fast

Fast

Slow

Slow

Fast

Slow

Slow

Slow

High

Low

High

Low

Low

Low

High

Low

High

Low

Low

Low

Low

Low

High

High

Low

Low

Low

Low

Low

Low

....

Low

.040

*...4
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TABLE I--Continued

Plasticity Texture Slaking Shrinkage

Air Fire

Fair

Fair

Fair

Fair

Good

Fair

Good

Fair

Poor

Medium

Poor

Poor

Fair

Fair

Fair

Fair

Good

Good

Good

Good

Good

Medium

Fine

Medium

Fine

Fine

Medium

Fine

Fine

Fine

Coarse

Coarse

Coarse

Fine

Fine

Fine

Fine

Fine

Fine

Fine

Fine

Fine

Fast

Slow

Fast

Slow

Slow

Fast

Fast

Fast

Slow

Fas t

Fas t

Fas t

Fast

Slow

Slow

Fast

Fast

Fast

Fast

Fast

Fast

Low

Low

High

Low

Low

High

Low

Low

Low

High

High

High

Low

Low

Low

Low

Low

Low

High

Low

High

.00

,,,,

00,0

Low

Low

Low

,0 ,*

, , ,

,,,,

.0



-e 5

-1..p -.

a

7e

r. P

- 4

- _ . . --- 4 - - in' 9, e. . .* fr , - ,

s

af

s
a

3 &&M aw sunwarame +eamam mamemem<aammmansMiameMM MMMuganungal



22

TABLE e--Continued

Plasticity Texture Slaking Shrinkage

Air Fire

Fair Medium Fast High

Fair Medium Fast High

Medium Medium Fast High

Fair Medium Fast High

Good Fine Slow Low

Fair Fine Slow Low

Fair Fine Slow Low

Good Fine Slow Low

Fair Medium Fast High

Fair Medium Fast High

Fair Medium Fast High

Good Fine Fast Low

Fair Medium Fast High

Fair Medium Fast High

WOO



CHAPTER IV

PROCESSES AND ILLUSTRATIONS

The processes and illustrations discussed and explained

in this chapter were used in making experiments with Texas

clays relative to their adaptabIlity for use in the art

classes of the elementary grades. They show the steps that

are necessary to turn clay into a finished piece of pottery.

Gathering Clay

Clay is commonly found along the banks of streams or

gullies, as pictured in Figure 2. However, clay exists where

ever rocks deteriorate, and excavations sometimes reveal

rich veins of it in open fields. Clay is usually discovered

at a depth of from five to six feet underground, but it is

sometimes as near the surface as two feet.

With very little experience, one can learn to distin-

guish the presence of clay strata in the soil. Clay can be

recognized by its color, whiph differs from the surrounding

soil. Pure clay is white, but It is seldom found. Ordinary

clays of Texas have a variety of colors and shades, ranging

from white through gray to black, as well as red, red-brown,

red-yellow, buff, salmon, and blue-gray. If clay is present

in the soil in an appreciable quantity, the shovel or imple-

ment used in digging for it will leave a smooth, glossy im-

print. When digging from a clay bank, one should select

23
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Fig. 2--Gathering clay from a clay bank

veins that are as free as possible from sand and other

foreign matter in order to facilitate refining.

Refining Clay

The materials needed for refining clay are simple and

easily secured. Two number 1 tubs, a twenty-five pound

flour sack, a wooden butter paddle, and a siphon comprise

the necessary equipment. A small rubber tube, two feet

long and one half inch in diameter, may serve as a siphon.

The following refining process is simple enough for use

in the elementary grades: Fill one of the tubs with clay.

For a class of fifteen, this will make sufficient material

for each pupil to make a small bowl. Mix the clay with water,

adding it a little at a time and stirring the mixture until
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Unrefined clay

Top of c0lay

-Tub filled with
slip

Slack in the
sieve

+-Tub with sieve
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Fig. 3-.-Materials for refining clay
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the clay is dissolved. Continue this process until the

substance is reduced to a creamy consistency. Clay in this

form is called "slip." The flour sack, cut open to form a

rectangle, is used as a sieve. This is tied lightly, yet

securely, over the empty tub, as shown in Figures 3 and 4.

To facilitate straining, some slack in the sieve is necessary.

Fig. 4--Apparatus for refining clay

The slip is then poured through the sieve, and the paddle

is used to aid the process. All other foreign matter and

most of the sand will remain in the sack. If a finer texture

is desired, the straining should be repeated. Only experience

can determine whether one or more refinings will be necessary

for the attainment of the desired results.

After all the slip has been worked through the sieve,

set the tub aside. After a short while, clear water will

begin to stand on top of the mixture. To draw this off,

place a siphon so that one end is in the water and the other

end hangs over the side of the tub. One or two draws on the
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lower end of the tube will generate suction, and the water

will flow off through the tube without stirring or disturb-

ing the clay mixture. Repeat this process until no water

rises; then set the tub out of doors on a clear day so that

the clay will dry sufficiently to be worked. To determine

when the clay is ready for use, this simple test may be em-

ployed: if the clay sticks to the hands when it is worked,

it is too wet; if cracks appear on the surface during the

process of rolling a small portion of the clay into a rope,

the material is too dry. The proper consistency lies between

these extremes. Unless the right consistency is attained,

children will not be successful in making pottery from the

clay.

Wedging Clay

After the clay is refined, but before it is used, it

should undergo the process of wedging. Take the clay out

of the tub, spread it out on a board, and knead it thoroughly

until the clay is of uniform consistency, and until all of

the air pockets have been worked out. If these air holes are

not removed, the pottery will crack when it is fired. The

clay is now ready for pottery making.

Building Pottery by the Coil Method

Before the children attempt to build pottery, they

should study good shapes; and standards should be set up

whereby they may judge them. Figure 5 indicates a number
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Zuni

Zuni

Hopi Acoma

Acoma San Ildefonso

Nava j o

Fig. 5--Characteristic forms of Indian pottery.
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of good models which are based on characteristic f orms of

Indian pottery. The reasons that these shapes are g ood

should be discussed with the children, and they should then

design shapes for their pottery. The side contour of a piece

of pottery should turn at a point above or below the center

in order not to divide it into two equal parts, and the

opening and the base should not be the same size. This will

insure variety and also a center of interest in the form.

After a good shape has been designed, the pupil is ready

to begin building the bowl or vase. The clay is divided into

portions and given to the students to manipulate at their

seats. The following procedure should be carried out in

making a piece of pottery according to a shape selected:

first, cut from paper a circle the si*e of the base of the

pattern. Then, roll out a piece of clay three-eighths of an

inch thick, as one would in biscuit making. Using the paper

pattern, cut out the base for the bowl as shown in Figure 6.

Roughen the top edge of the clay disk and moisten it so that

the first coil for the side of the vessel will adhere to it.

Roll a rope of clay three-eighths of an inch in diameter and

one-fourth of an inch longer than the circumference of the

base. Bevel the ends. Attach this clay rope to the base,

putting the beveled ends together, and smooth the inner and

outer surfaces until the coil appears as one piece with the

base.

The wall of the piece of pottery is built up coil by

coil. Each coil is pressed f firmly to the one below it and
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Fig. 6--Coil method of making pottery
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welded in the manner described for attaching the first

one to the base. This should be done very carefully to

prevent air bubbles from forming between the coils.

Direct the placing of the coils according to the dt-

sign being followed. If an incixrve is desired, let the coil

overlap the previous one a little on the inside; and if an

outeurve is desired, let the coll overlap a little on the

outside. A templet, fashioned from cardboard as shown in

Figure 7, is a valued aid in shaping any piece of pottery.

As the bowl is in the process of being built, it is made to

conform to the contour of the templet which is moved around

it. If the clay becomes too dry to roll without cracking,

add water a little at a time until the right consistency

is again attained. Kneading the clay will remove any surplus

water. The rope should be fair.Ly firm, but it should bend

without cracking. Finish the top of the bowl by evening the

edge with a knife.

If the bowl is not finished at one sitting, place a damp

cloth over it until work can be resumed. This cloth must be

kept damp ao that the clay in the unfinished bowl will be the

same consistency as the coils that are added to complete it.

It is important that the pieces of pottery be well cared

for after they are finished, so that they will not dry too

quickly and crack. They should be turned upside down during

the drying process. Keep a damp cloth over them for several

days. It is desirable that each student have a tin box with
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Fig. 7--Templet for shaping pottery
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a tightly fitting lid in which to keep his work. A three-

pound coffee tin serves the purpose very well. The finished

vessel should be kept in the container two or three days so

that the drying will proceed slowly. It can then be removed

and kept in a room that has an even temperature f or three

days. By taking these precautions the pottery should not

crack.

Polishing Pottery

Polishing the pottery enhances the quality of the

finished product by giving it a more pleasing surface.

When the bowl is leather-dry--that is, when nothing will

stick to it but when it is still damp--polish it with a

china egg, which can be purchased at a ten-cent store.

Fig. 8--Coiling of clay and polishing pottery
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A piece of smooth glass or smooth stone will serve the

purpose if the egg is not available. The bowl should be

rubbed until the surface becomes glossy. If the pottery

is made of sandy clay, a small amount of lard should be

rubbed over the surface before polishing. Figure 8 shows

a boy polishing a jar.

Slab Pottery

Not all the pieces of pottery need be built by the

coil process, which results in a bowl that is circular

in cross section. The slab process may also be used. To

make a piece of slab pottery, draw on paper a rectangle the

size of the base desired. From each side of this rectangle

draw the rectangles for the sides, as shown in Figure 9.

Roll out a sheet of clay three-eighths of an inch thick, as

one would do in biscuit making. Lay the paper patterns for

the sides and the bottom of the bowl on the sheet of clay,

leaving margins for waste. With a sharp knife, cut along

the edges of the paper patterns. Then remove the patterns.

On the side pieces, all edges except the top should be

beveled so that when the sides are put together the corners

will be mitered.

In assembling the pieces to make the bowl, place the

sides against the base,matching the beveled edges. Roughen

the meeting surfaces and moisten them with slip, press the

edges firmly together, and weld each joint with a little
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Fig. 9--Slab method of making pottery



soft clay. The pieces must be put together before they be-

come too dry to adhere to one another.

If decorations are desired, these are added before

the pottery is fired. Simple designs may be painted with

thin slip applied with a brush. If the slip is of the

same clay as the vessel to be decorated, it will appear

as a dull design on the polished surface. -If clay of a

different color is obtainablea two-color effect is pos-

sible. Incised decoration requires more skill and time

than simple slip designs. Incising is done on the bowl

when it is still moist but fairly hard. Test the condi-

tion of the clay by running a chisel-pointed pencil over

the base of the bowl with a delicate, but firm, touch.

If clay comes away in little shavings, leaving a smooth

trench, the bowl is ready to be incised.

Firing Pottery

The fifth and final step in the making of pottery

is the firing process. An out-door kiln may be constructed

at any school with very little trouble or expense.

Several conditions must be observed for the success-

ful operation of any type of out-door kiln. The kiln

should be built in a sheltered spot where the ground is

thoroughly dry. In case of doubt, a preliminary fire

should be built to dry out the ground and thus prevent

steam from rising and coming into contact with the vessels.
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They must be thoroughly dried, either by the sun or by

artificial heat. It does no harm to have them stacked

while they are being fired. Small pieces of pottery

should be placed on topj otherwise the weight of those

on the upper level might crush those below.

There are two methods of firing pottery which have

been successfully used by the writer: the sheep manure

method, and the sawdust method. The sheep manure method

is an adaptation of the process used by the Pueblo Indians.

Sheep Manure Method of Firing

A hoe, a few smooth rocks, some kindling, and two

standard size burlap sacks full of dried sheep manure are

the materials needed f or the sheep manure method of f iring

pottery. As illustrated in Figures 10 and 11, the pottery

kiln is made by excavating a small pit in the ground. The

following steps are included in the process of firing: Re.-

move the turf from the ground in a circular space about three

feet in diameter, Place the flat rocks on the cleared space,

and with kindling, build a fire on the rocks. Warm the ves-

sels by placing them in a circle around the fire, turning

them from time to time so they will heat evenly. After the

wood has burned down, rake off the coals, and place the warm

vessels upside down on the rocks. They are placed in this
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Fig. 10o-Sheep manure method of f iring pottery
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Fig. ll--Pit for firing pottery by the sheep manure method

the manure on fire and let it burn about twenty-four hours.

As a result of a chemical change induced by the slow f iring

or smothering process, pottery that is made of red clay

will be black when taken out of the kiln, as shown in

Figure 12.

39

manner so that the warm air rising from below will circu-

late more evenly inside of them. Use a generous covering

of sheep manure. As stated before, two standard size bur-

lap sacks full of dried sheep manure are sufficient. Set
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Fig. 12--Polished pottery fired by
the sheep manure method.

Sawdust Method of Firing

The sawdust method of firing differs from the sheep

manure method in the type of kiln used and in the time re-

quired for the process. The materials needed are a garbage

can with cover, or any other heavy covered container, and

some sawdust, as illustrated in Figures 13 and 14. The

procedure for firing by this method is as follows: Fill

the can with sawdust, and place the pieces of pottery in

the center of the can. Be sure that there is an abundance

of sawdust between the vessels and the sides of the can.

Place the lid on tightly. Set the can on bricks, stacked
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ou te wl b lak Tesawdust method ofaniingeptterd

for firing small tiles or very small pieces of pottery

by substituting a one-pound coffee can for the metal con-

tainer. Place it over a gas burner turned low, and fire

one tile or small pot at a time for five hours.

When the firing is finished, the vessels may be taken

out as the fire cools. They must be kept well covered so

that a sudden change in temperature will not crack them.

If the weather is cold, the pottery should remain in the

kiln until all of the heat has disappeared.
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CHAPTER V

SUMMARY AND CONCLUSIONS

This study has been a practical, detailed outline of

an experiment with Texas clays to determine their accessi-

bility and adaptability for pottery making in the elementary

grades of the public schools.

The experiments extended over several years. They

were begun by the writer in 1937 when she was a student

teacher in the seventh grade of the Demonstration School

of the North Texas State Teachers College. The first experi-

ment was conducted with the red clay that is abundant in this

section of the state, and the results were very satisfactory.

In the summer of 1938 the pottery unit, with additions and

modifications, was offered as part of the art course for

teachers of the elementary grades at the North Texas State

Teachers College. During the fall semester of 1938, the

writer used the pottery unit as part of the art course in

the f ourth, fifth, and sixth grades in the public schools of

Edna, Texas. In the spring semester, further experiments were

made at the Denton Teachers College.

The children and the college students enjoyed their work;

they developed creative ability and became interested in other

aspects of art. The success of the undertaking encouraged
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the writer to extend the experiment to include clays from

other sections of the state. It was found that the gather-

ing, modeling, and firing of the clay required little equip-

ment or professional skill. The educational value of the

work was realized, and it was deemed desirable to attempt

to make possible the extension of this activity to other

schools. If clay in other portIons of the state were as

accessible and as adaptable as Denton County clays, it seemed

that directions might then be given to teachers in the various

schools that would enable them to direct the gathering and

refining of the clay and the building and firing of pottery.

An extensive experiment with Texas clays was then

undertaken. Through the cooperation of ex-students of the

North Texas State Teachers College, samples of clay were

collected from different sections of the state. This clay

from individual counties was made into tiles and fired. The

results were tabulated and the following conclusions were

drawn:

1. Texas clays are adaptable for making pottery in the

elementary grades. While some are more adaptable than others,

every section of the state has clays that may be used.

2. Texas clays are plastic in varying degrees; they

are slakable; they are easily accessible, and they may be

fired in kilns that the children can build.

3. The materials needed for the making and firing of

pottery from native clays are few and inexpensive. The
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elementary school teacher, with very simple equipment,

may initiate the project and carry it to a satisfactory

conclusion.

4. The making of pottery from native Texas clays re-

quires no professional skill. Teachers may, by following

simple directions, become proficient in the art. Children

can model and fire beautiful specimens of pottery with the

teacher's guidance.

Once these results were fully established, an effort

was begun to find some method for making the findings avail-

able to Texas school teachers. The master's thesis made

this possible.

The purpose of the study, together with the method of

procedure, was indicated in the first chapter. An analysis

of Texas clays was then presented. A table was prepared

showing the kind of clay found in different sections of the

state. These characteristics of the clays were noted: color,

plasticity, texture, slakability, and firing qualities.

Since these factors determine, to a large extent, the

suitability of clay for making pottery, any person may

consult the table and learn the properties of certain clays

in any particular section of the state.

There were presented descriptions of how to recognize

and refine clay, and how to build pottery and fire it in

kilns that children could make. Simple explicit directions

were given for the processes. An endeavor was made to outline
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the details in such a way that even an inexperienced

teacher might follow them.

With the conclusion of t he study, the hope was ex-

pressed that it would prove valuable to the teachers of

Texas. Since the project develops initiative, creative

and manipulative ability, knowledge of the environment,

and independence of thought and action, it conforms to

the aims and objectives of present-day education. The

child who works with a piece of clay learns a fundamental

precept of education: learn to do by doing.
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