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••All glasses belong to a class of chemical compounds

kncnm as silicates,

CLSAR or what are sometimes called 'Majolica* glaaes are

compound silicates of lead^ xinc^ lime^ potassiuB^ sodium

alxadnum and boron.

MAT! glaaes are characterised by csr^n of these elements

being present in esccess.

STANSflFlittaa or tin glases are rendered opaque "ty the use of

oxide i ' tin,

RAf glaaes are those made from a commercially prepared
1

substance."

A glase is usually expressed as a chemical formula.

In this there are three diTisions> each of which expresses a

distinct function.

On the hand are the basss^ the foundation of

the glase. These indicate the type, such as a lead glase, a

lime glase, an alkaline glase, etc. All glases being silicates,

this is th# usual way of distinguishing them.

In the C^TiS are the aluminum and the boron oxides.

These regulate th® behavior of the glase in the fire. They

make it viscotis or sluggisii as it melts and prevent too rapid

a flow, Ti'ie ali^nm is infusible, the boron ftisible, but

Chapter Xf.



boron oanaot bo laoed In a xaw glaae«

At the RIGHT standa tha silica, the dominating

factor with which all of the other ingredients combine, and

which controls the behavior of the whole as rsgards the fitting

of the glase to the body. The very simplest form of glass is^
a bi-silicate of lead, or in its chemical formula, Pb 0-—Si02

or one equivalent of lead oxide to one of silica.

In pi4'nr»^ng on the kind of glass that wovdd be the

most suitable for this particular problan, the color, temper

ature and surface quality were the tests in deciding. Each

type of glase has a certain range in color, they vary

greatly in the firing temperature required and the surface may

be a very high gloss or a dull finish. After a thorough test

of 1*^1 of the available glaaes both majolica and matt, a matt

glase was decided upon as the most desirable for a floor

tile to carry out the idea for the design to be laed.

Matt glases are not underfired glases but are

produced in two wayst

1, An excess of alumintaa.

This causes a chwaical reaction in the

compound quite simple to produce.

2. An excess of silica.

This produces a devitrified surface. A

silica matt is very difficult to produce.

In a studio kiln it is practically impossible,

as these small kilns cool too rapi'lly.

I
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Biallicato or bright glaxai for lov firing havo on o:iqsrgtn

ratio of It2* Alvaxd.nm matt glaaes have an oxygm ratio

of St4 sociarsd in the following nannart RO may consist of

any of the basas uaad in a bright gla*e« {B0 a ayabol

Twed for the Mike of brevil^ and indicates that no natter

how mazy bases are introduced the total must always be

uni-ty), Ihe proportion is adjusted in accordance with the

deeired point of fusion. The aliaiinum content is somewhat

higher in a matt than in a bright glase and should not fall

much below a .8 equivalent. A .55 is swen better. The BO

content shotild not be too fusible, l»0ad oxide is desirable

up to a .5 eqtdvaleat and it is an advantage to use feldspar

so the K&O aay be introduced. Calcium oxide is good but sine

oxide must be used sparingly as it is likely to sui'fer if

overfirsd.

ISCIPiS FOB A MATT GLAZS FIKIHG TO A C0S2 1 ASD .02.

Formula A12 08 ,84 Si02 1.48

EaCIPS FOR A MATT GUZ2 FIRIBG TO A COHB 7.

Formula A12 08 56 SiOS 2.10

To obtain a colored glass add to the above any of the

foHowingi

Cobalt oxide Nickel oxide



r  "

Iron oxide

Copper oxide

Chroae oxide

ISiac oxide

llnmitai oxide

In glf»e^ "g a matt piece aore than half of the succeae

liea in the application of the glaee* It auat be very thick

or the true texture will not be developed, i^tt glaaes do

not correct their own faults in the firing aa the aajolica

glaeee do. livery iaperfaction will show aa this type of

glass does not flow readily.

In glasing the tiles for this problaa, a coat of

glass at least l/l6" in thickness was applied to each piece.

All of the glasas were strained very carefully at least

twice through a forty mesh sieve. The surface of the tile

was sponged to be sure that it was clean and then dipped into

the glass. This method worked very well for all of the

colors except the high fire red (RH g016). After much

experlmen'tijag with this particular red it was found that

this glaze had to be applied in successive coats in order

to avoid blisters and crater-like formations on the surface of

the glase. In the ease of Idiis color a very thin coat was

bruahed on, fired to a cone 1 (1150 G), dipped a second time

to the thickness of 1/16* and then rsfired again to cone

1 (1150,0). In some oases a few of these tiles had to be

glased and fired a liiird time before the desired surface was

obtained.
Z



th» color palatti for this design Incited alneteto

glassi* These glaaes 1-1 into three distinct groi;5)S for

firing* The tiK> reds were the extreraes in temperatxire and

the blues and greens ranged half way between. The Drakea-

feld red was ttis lowest oone of ally fusing at an *09 (970 C)»

This red was extremely sensitive to the slightest variation

in tasperature* When placed on a shelf twelve inches squars

the color will vary fro® yellow through orange to red. At

a cone ,011 (920 C) this glass is a clear yellow, orange at

a temperature of 960 C, or cone .010, and a definite red at

cone *09 (970 C)* Increase of heat intensifies the red

until at cone 1 or 2 it beooaas a clear glaae.

The blues and greens were i^e easiest to fire as

they have a possible variation in temperature from cone .05

(1090 C) to a cons .01 (1150 C) without harming the surface

qiiality of the tile,

the M 203^ red was a rather high fire glass, the

temperature ranging from cone 1 (1160 C) to oone 2 (1170 C)•

Insufficient h«it in wens' of the firings resulted

in the forming i^obulss due to lack of proper fusion.

All of the ̂ ses were eubjected to three separate tests in

firingi

1, Itoderfirsd,

2, Overfired,

S, Correct twaperaturs#



TMa was a great help in dstenaining ifee possible firing

ranga of ©ach glaze and also aade it possible to cbeok on

wbat actually bapponed to th© glase wider these

coisiitioni*

The Diakenfeld red did not prove to bo a true

natt under even the best of firing conditioas» so we took

the Slight gloss froa the surface with successive coats

of dilute Hyaroiletororic acid*

I' J < 'syj 5 '«■ ' (-  . <s -#>. J '

|"> ; ,
V- ■
4. # r" _ ^ JT'

'v;tf.i'ifn 'v;

c ■'
•-

v'P""

254ai7



T- }"?

»  '"A,

" M." -

i r" .  pifliiiTS Foa cuas. osDas. kirch 15, lass.

ItiNW to bo g^aod 0 80«27 aqiiaro foot*

COaao rwiuirod • 9 oo. por oquora foot.

780 oa< or 46 poimdo of glaao roquLrod for 80 aqtjore feet.

Totals in the three aaia colors.

Greene and blussj central

Groeaa and blue## border

Tana and yeUoeS) central

Beds and browns, central

Beds and browns, border

Raqnirod aswunt.

100 0*.

275 OS.

33 OS,

155 OS.

200 OS.

20^ Margin.

120 OS.

328 02.

43 oz.

160 OS.

240 OS*

Required aaount for 80,27 square feet of floor - 45 pounds, 7 omces.

Amount required with a 205^ margin added - - - - 54 pounds, 8 ounces.

Colors usedt

Light blue Aa#5 Matt Medium 126QD

Dark blua Am#4 Green blue 1250D

Bluo-grosa AaH Willow green 2017

lellov k^m Mulberry green 2025

Cream white Drak. Go. Red 2016

Bright red Brak. Go. Brown hickory 2005

Deep blue Drak* Co. Blue green 1E60D

Fawn yellow Drek. Co.

Ten yellow Drak. Co.

201S

Leopard 2011

SilTsr green 2002

Delft blue 1251D



FIBIHG tSMPaSUfURS 1}S£D FOE Tl£ FOLEOWIHG QUZSQt

im0t

Aii#4

Iilght bloi

Dark blisa

Con# 08 to 01 1090 C • 1150 C,

«  K n «

An#7 Blua groan *  « N M

Aim.! Yallow

Drak«

Drak.

Creaa whit*

Bright rod ,09 (970 C) Tazy seniitlTa
to any -variation
in hsat. Yellow

at .OlO, Brilllan

gloaa at ,07,

Drak,

Drak,

EH 2015

Deep blua

Fawn yallow

Tan Yellow

.04-.08

,0S-.01

,08-1

IH 8011 Leopard *05—,01

RH 2002 Silver Qreen ,05—,0l

BE 1251D Delft bine *05—*01

RE 1861D Matt Mediw «  w

RH 1250D

BE 2017

Green bine

lillow grewa

a  w

•08-,02 (gloss at cone 1)

RE 2005

MuLbairy green

Brown Hickory

,05—,01

,08*^

RE 1860D

RH 2016

BLue green •05-.01

Oona 1-8 Takes not lass

than a high cone 1
and must be put on
in several coats.
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PACIFIC STOISSARI. POBTLASD, ORgGON.

Red Clay« Firea to a cone tOS, Price per lb. |0»08 aoiat«

Colorf a soft orange.

Shrisilcags, green ware if x 8* before aaadiag.

Biscuit 15/R« X 2 8/4.

Approxieiate shrinkage 8,SS^«

lot practical for tiles in this ease as the teraT.erfi.ture

required for firii^ the glaze excasds that tised for firing

the clay.

Fairly hard and dirrable.

White Clay, fires to a cone 8. Price per lb. |0.05 moist.

Color, buff white.

Shrinkage, approxinately 6.8^.

Durable, easily handled in clsy stage.

IMACO, 4'a7 f 16th Street, IHBIAl^APOLIS, IBDIASA.

GJ^y flour. Fires to a cone 1. Price per lb# #0.05 /C. dry#

Color, light buff#

Shrinkage, approxinately 8#5/6.

Sasily handled in the green stage, durable#

Buff, fires to a cone 1. Price /C #0.05 dry, per lb.

Shrinkage, 8#5%.

White. Fires to a cone 5. Price /C fO.OB dry, per lb.

Color, chalky and rery aoooth.

Shrinkage, very consistent. 8.536.



This olay Is rary difficult to loandla in the stage before

firing* Eai'd to sprsad out saoothly, rery prone to split

while di^'lng, aiid too fragile to sand with any degree of

safety. Onca it has been fired, it is quite durable*

Bed* Fires to a cons 1* Price /C |0«06, per lb., dry*

Color, very attractiTs red ci-ange.

Shrinkage, green ware Stage, 1^* x 5"*

Biscuit stage, lE/18" x Z S/S" or 1Z^%*

Durability, good texture and rery hard.

Black. Fires to a cone 1. Pidlce per lOOjf ̂ 0.06 per lb. dry.

Color, dead bla(&.

Shrinkage, 20.8^.

Very difficult to work with. The percent of loss in the green

Stage is about 50%,

Very hard once it has been fired, but rather rough in texture.

fRAKSip'2LD. 45-47 Park Place, lOBK ClTl,

Powdered Gray. Fires to a cone 1. Price /C $0,04 S/4 per lb. dry.

Color, diill, off-iTbite.

Shrinkage, consistent. 3.5^.

gASy to work with, fins in tsxture, dries rapidly.

Powdered Wldte. Fires to a cone 1. Price /iClbs. |0,10, dry.

Color, chalky wMte, very soft, powders off even after it has

been fired. Splits in the second firing when glaae is not suited.

Can be bx^ken with extreae ease. Sot in the least durable*

Difficult to spread when wet. AliBOSt iaqiossible to sand.



LWnS IMSTITOTl. CHICAQO, ILLINOIS.

Tile Gl«y. (no Grog) Rot a dead white but uauable as a color.

Yery soft at cone 1, not suitable as floor tile.

Tile Clar and Greg. Too soft for a floor tile.

This clay was tmderfired so the teat was not a fair one. Coapany

specified a cons 5 as the correct firing teaperature, and we

used only a cone X.

CSRAHIC AT£LX2E.

This clay was fired to a cone 1. Ro specifications for

firing were seat by the coapany. Froa the results, the cone

should have been at least a cone S. However, cone 1 gave

a reasonably hard tile of a soft btxff color.

WSSTSHH STONSIAai. UOIHOUTH, ILLINOIS.

Fires to a cone 2, and gives a good hard body at this cone.

The color is a little off white, very similar to Pacific

Stoneware from Portland, Oregon.

The price per lb. /C aoist is $0.04, (School price $0,02),

RESULTS OF THE CLAI TSSTSi

After testing all of the above clays. It seaaed best to use a

local clay from the Pacific Stoneware in Portland, Oragont

1. Close at band, more available,

2, Shipping charges wers a great deal less,

S, Tha color was agreeable,

4, Body durable and the cone tea4>erature (1170 C or



2158F). Practical for oiir plans.

RSCORD 0? THS CLAYSl

A aaspls and racord of each clay tested kept on file*

TIX5HHIGAL PBOCSDURl

Method of mekiag the tiles*

"There are two methods of making tiles rseommended

hy Professor Biims in his book. The Potter's Craft.

1, Dnst presssd, which gives a somawhat mechanical surface but

suitable for aay type of flat color treatawat*

g, Plastici the more artistic me-Uiod, allows iKire freedom for
1

individtial esprsssion."

The method chosed will be deteiroined by the use of the tiles.

For large tile the ordinary potter's clay is too close in grain.

For the tesserae saiy kind of cl«^ can be used. The tiles

for this proble® were all small enough that it was not

necessary to use grog in order to assure the proper porosity.

Several tests ware made with various kinds of clay and

different kmounts of grog, but only as an experiment as it

was not needed in the problem.

The tiles in the design that were of a uniform

slxt were cut first. After all of the preliminary steps of

iMiperimenting were completed and the percent of shrinkage

determined, two boards 5/8" thick and about Sg" in length were

used ae a gauge to determine the thickness of the tiles* Cli^

of the proper consistency was spread on a cement floor

Binns, op. cit,, Chapter XVI.



(halpa to absorb the aoisture) and a steel edge used to

level the surface. A 'T* square and a ruLer were tha

only implements used for these regularly shaped tiles. For

the others a separate templet of tin plate was cut from an

accurate drawing of the design. A rather thick bladed

paring knife was twod as a cutting tool. Tha tiles were

not cut until the clay had reached the soft leather stage as

they held their lahape much better when cut at this time.

After the tiles ware thoroughly dry tha surface was

•anded( both top and bottom and the edges carefully chamffei^d.

The kiln used for firing was a Revelation Kiln,

serial no, E7, Sgle Pattern, built by the E. J. Calkins Co,

of Deteoit, It was possible to fire about 45 feet of biscuit

ware at one firing and between 12 and £0 feet of Jlaae in a

l^se fire. A margin logs, totaling about 1S36, made it

necessary to have three biscuit fires (cone 2) in the larg•^

kiln, ̂ d one biscuit fire in the small kiln. Glazing the

tiles was aocoapliahed in the ten firings in the large

kiln, and eight in the small one. The testing of the glaaes

in the small kjln took twelve firings. An accurate chart was

kept of each firing with a check on the following pointsi

date, type of fire, gas used, cones used, the amomt of gas

oons\*ed each hour, the length of the fire and any special

notation concerning the ware either dtaring or after the firing.
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ASS2MBLISQ 1^1 flTtWSt

ill of til® Bon-intBrchaageable tiles were awabeirsd in the
biscalt Stage to faciUtate assenhling. These ambers

correspond to the siMlar ntjabers on the drawing in the

case of ttiS central nnlt. TMs plan of nwberlng made it

poseible for another person not faailiar with the design

to sat the tllas accnmtelsr with as little loss of tlae

as possible*

fho floor was prepared by cutting out the old

concrete to the dsp-Ui of about one inch, which allowed

for a bed of cement and the thickness of the tiles, the

Utter to be on a level with the s^OTomding concrete floor*

The tiles were set in a Aightlf colored cement

BortiO', proportionately one part Colmbia river sand

■ ,«md one part Portland cewent. After the tiles wore set

and the mortar dry, a eoat of wSx was applied to the

surface of the gUae to insure a perfect fini^.
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