COLORS
LECTURE XIX CHARLES F, BINNS

Golors can be used at any stage in the production of cor-
anic wares but the source of tho color may vary with the mothod
of uso and especlally with the tomperature of firing, Not
only do the ingrodlents of tho palette change but the same in-
grodlonts may give differont results, Color offocts can be
produced in the clay body, on the unfired clay, on tho bisculb
ware under the glazo and over tho fired glaze, Thus tho comp~
osbtlon of the color falls into two genoral groups: 1, An in-
fusiblo color substance which is to rocoive the high temperatur
of the body or glaze fire and 2, A fusible color substance whic!
is to recelve a low terperature only and which conbalns its
own flux,

A11 ceramic colors aro derived from compounds of notals,
genorally the oxides, Occaslonally other salts are used be-
causo of cortain physical propertios but after firlng, as ex-
platnod in the discussion of glazes, only the oxide remains,
Raro oxceptions will be cited later,

Tho following are the eloments in comion uso with the

colors derived from them:

Cobalt Bluo
Chroniun Green

Iron Ocher - Brown - Red
Copper Turquolse Bluo - groen
langanoso Violot - Brown

Nickel Gray = Brown

There are also certain compounded colors such as Pink
fron Chronium and tin, yollow from antimony and lead and chest-

nut brown froa iron, zinc, and chromium, Variations are pro-
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duced in a strongly reducing fire as Rod from Coppor and Black
or Pale groon from iron, Cortain substances, colorless in
themselvos, exert strong influoncos upon coloring oxides; al-
walna develops a brilliant blue with cobalt, zine and cobalt
produco o groenish blue, magnesla and cobalt a violet, Tho
alkalios, potash and soda whon usod in glazos produce the well
known turquoise blue from copper and aubergine f ron mangenoso,

411 tho oxldes nentioned can bo used in a clay body oxcept
that of coppor which is both fusible and volatilo, Coppor ox-
1de, however, can be laid on a red clay and will produce a dors
nmetallic black, Sometimos the coloring oxido can be mixed WStl
tho clay without preparation but unloss carc is taken tosoe
that it is very finely ground thoro will bo unsightly spocks
in the ware. A good plan s to grind tho required amount of
color with a saall quantity of slip and thon to add this to ho
bateh, It s much caslor to add stain to a slip than to a plco-
tic clgy, in fact it is almost impossible to color a clay uni-
formly in any othor manner, Under glaze colors can bo usod for
staining clays and somotimos bottor results follow than in using
oxides, Thoe cost 1s somewhat highor and a larger proportion
uﬁsc be used becauso the manufactured colors arc not as concon-
trated as the oxides, The least oxpensive practice, if any
oxtonsive use 1s intended, is to prepare onets own colors. In
ordor to do this it 1s woll to provide a supply of groind pot-
tory, Commerclally this is known as "pitchor". Fragments of
white ware, unglazod, are crushed and ground in tho mill until
porfoctly fineg' Tho ground material should groely pass 200
nesh, Tho matorial is driod and kopt for color making, A single
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oxarple may sufflce as thero aro nunborloss recipos avallable.

Supposo a bluish groen is roquired:

Take
Groon Oxido chromo 35
Black Oxide Cobalt T5
Ground pitcher 30
Feldspar 20

Tho lngredionts are woighed, nixed woll in a mortar and
siftod through 40 nesh. Tho matorial which doos not pass is
roturnod to the mortar and pulvorized. Any hard gralns found
should bo rojected. The fine powdor is placed in a cloan
cruciblo and firod in the hottest part of tho kiln, The firi:
will dovolop tho color but tho mass should still be soft. It
can now be ground fine on the nill, driod and stored for usc,
Tho preparation of colors is a good deal of troublo but the

ch lower than tho purchase prico of comuorcial

cost s vory m
supplios,

Golors for use in tho clay body or under the glaze arc
fado, with varlations, in tho mannor doscribed and thore ls m
oo doal of intorost in following tho procoduro and dovelopli.
now huos.

For colored glazes tho same oxides are used and, in gen-
oral, tho saio offects producod. In this caso 1t ls not noc-
ossary to compound tho color nixtures in advance, the oxides,
in thoir rospoctive proportions, can bo addod to tho glaze
bateh, Somo oxporimonting will bo necossary in order to dot-
ormine the amounts to be used, Somo oxides arc mich foro pow-
orful than others. Under glaze colors can be used perfoctly
woll but thoro is always tho mattor of cost to bo considerod.

For pink and crimson glazes it is best to purchase an undor-
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glaze rod base., This can be made in the studio but the trouble
1s hardly worth while, A single oxide added to a glaze gon-
erally produces a crudotone of wolor., The oxides modify each
other Justas do the colors on a paintors palettc, The harsh
blue of cobalt can be softoned with tho gray of nickel or the
ocher of iron and tho grass green of coppor can bo modified by
cobalt on the one hande or by iron and manganese on the othor.
Tt is an interesting sftudy to tako soro natural objoct, a louf
or a pleco of bark and to roproduce the huo in a glaze; or «
dry-goois color can bo used as an oxaiplo. Tho fexture cannct
always bo imltated but a close match of the hue is gonerally
possible oxcopt in tho case of the more brilliant tones.

Excollent results arc obtainable by laying onc colorod
glazo over cnothor. This s done best by atomizing, It is
hardly possible oven to brush a glaze over a dry glazed surface
nuch loss to dip it, Nor 1s it easy to regloze a fired ploce
but the atoalzer offers a simple method and comprossed air is
not difficult to procure, Even a foot blower with a rubber
bulb is offectivo, The first glaze should be quite dry and tho
second should be sprayed on gradually so as to avoid any ten-
donoy to flow, & fairly thick coating can be laid on provided
that time is allowed for drying as the work procoeds,

oOverglaze colors must be prepared with a suitablo flux be-
causo thoy aro to bo solf fusing, In undorglazo colors tho
glaze Ltsolf supplies the flux but overglaze colors, as the
nane iaplies, aro laid over the fired glaze and recelve a gon-

tle firing in a spocial kiln, . Some of the colors arc, in the
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proparation nmixod in tholr complote substance and melted in
a cruciblo; others aro made by proparing and melting tho flux
in advance and grinding the coloring material with 1t but not
melting 1t, Tho reason is that some of the coloring oxides

must be suspendod in the flux and not dissolved as

y wonid
be if tho whole nass were meltod.

Somoe cxaaplos are given horo:

Red Brown Groon
Flint 36 Flint 20
Borax 38 Borax 28
Zinc Oxide 12 Red Load 18
Chromate of Iron § Zine Oxide 6
Rod Lead 5 Chromo Oxide 21
Cobalt Oxide 7

Those amounts are to bo weighed, nixed, and sifted as
described above and oach aix is thon placed in a crucible which
should not be moro than two thirds full, It is a good plan
to palnt tho crucible inside with a thick layor of flint sli
This rmust be dried boforo the powder ls pourcd in. Tho cruciblos
are thon sot in tho kiln and after firing the color should be =

brilliant glassy mass, This is crushed and ground very Tins

for use,
Soae of the nost frequently used fluxes are:
No 1. No, 8 No, 8
Red Load 70 Rod Lead 64 Rod Load 50
Flint 30 Borax 1 rax 33
Flint 24 Flint 17

Each of thoso is nixed as doscribed, melted, and ground.
Thoy can thon be used with coloring oxides or under glaze col-

ors by simply grinding vory fino.
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