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PREFACE

A strict interpretation of the title of this book would
call for the presentation of only such information as
pertains to the mixing of colors, paints and printing
inks; but the possession of skill in mixing is only a
means to an end, and that end is a more tasteful and
effective use of colors.

To select the principles of the science of color essen-
tial to a better understanding and use of color by stu-
dents, apprentices, journeymen, printers, interior deec-
orators and master house painters, and to reduce the
statement of such principles to the most simple terms—
these are the attainments aimed at in the writing of this
work,

The mixing of colors and paints by painters, deco-
rators and others is intimately related to effective and
tasteful color use. Conseque‘ntly, it seemed essential
that all such kindred subject matter as is in any way
related to better taste in color use should be included to
promote the primary, if indirect, purpose of this book.

The difficulties of the task were many, since the sub-
jeet of color is involved and can be confusingly tech-
nical and sciéntific. Yet it must be stated simply, if
a working knowledge of color use is to be contributed
to those whose daily work in decorating, painting -and
printing does not permit them the time to pursue the
study at length.

It is hoped that in this writing the simple 1nterpre-
tation of this fascinating study will lay the foundation
for better and more tasteful use of color.

F. N. VANDERWALKER,
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THE MIXING OF COLORS
AND PAINTS

CHAPTER I
COLOR AND LIGHT

Sunlight is the source of all color as well as of heat
and light. With the setting sun all colors disappear
from the earth. If it were not for artificial light our
nights would be devoid of colors, relieved only by a con-
trast of moonlight and shadows.

Color is the property of light rays which causes visual
action on the retina of the eye.

The Spectrum.—In the rainbow we see an array of
colors. The image is called the sun spectrum. The
spectrum is caused by the reflection of light rays from
the sun. The same array of colors, or spectrum, you
will notice when a ray of light passes through a raindrop
or through a piece of three-sided plate glass, or a glass
prism.

Prism.—A solid glass body of triangular shape.

A more formal definititon of a spectrum is:—an image
formed by rays of light passing through a glass prism
in which the parts of light are arranged according to
their wave lengths, forming a band displaying the colors
of the rainbow. A beam of light from any source, such
as the sun or ignited vapors (gas), passing through a
glass prism is reflected and separated into colored light
rays; these projected upon a surface constitute the spec-

trum. Red is red to ®4e eye because it is ecomposed of
B



8 THE MIXING OF COLORS AND PAINTS

light ray vibrations of one wave length; blue is caused
by a different wave length ; yellow is vibrations of a still
different wave length.

The array of colors called the spectrum is identically
the same in character, and in the order of their arrange-
ment, whether seen in the rainbow, a raindrop or a glass
prism,

Primary Colors—The strongest colors noted in the
spectrum are red, blue and yellow. These are called
the primary colors. In color theory all other colors are
mixed from red, vellow and blue.

Secondary Colors—DBetween these primary colors (red,
blue, vellow) in the spectrum will be noticed violet,
green and orange. These are ealled the secondary colors.

Intermediate Colors—In the spectrum, again, Dbe-
tween the primary colors and secondary colors there arc
six intermediate colors. They are violet-red, blue-violet,
blue-green, vellow-green, orange-yellow, orange-red,

" The order in which the colors of the spectrum are
arranged is illustrated in Plate I.

In nature color is lavished in over a thousand (actually
counted) delicate tints and shades on wild flowers, fish,
birds, butterflies and other inseets, or rocks, earth for-
mations and elsewhere. And all of these colors are
simply gradations of the primary, secondary and inter-
mediate colors of the spectrum seen in the rainbow, the
raindrop and the glass prism through light reflections.

Before passing on it is an excellent idea to study the
spectrum. Since neither a rainbow nor a raindrop are
likely to be handy when you want them, sccure a glass
prism or a piece of thick plate glass. Lay the glass flat
on a desk or some dark surface in such away as to cause
the direet rays of the sun to pass through the glass at
an angle of about 45 degrees. It is casiest to do this
with a late afternoon sun. .

When we come to the snbjery”’ olor mixing, color

i
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harmony and color use, later on in this book, more will
be included about the practical use of primary, second-
ary and intermediate colors. So it is well for the student
to keep these divisions of the spectrum in mind, and, par-
ticularly, that they are given to us through the laws of
nature and the science of man. Man had nothing to do
with the creation of the spectrum, but simply named it,
classified its colors, and noted how they exist throughout
the world.

It is interesting to note that objects do not possess
colors of their own, but depend for color upon light
reflected from their surface. By way of illustration,
surfaces which are capable of reflecting all color rays
appear red in red light, blue in blue light and white in
daylight. In daylight all the color waves are present.
Some surfaces are capable of absorbing all the light rays
and reflect none ;—these surfaces appear black, no matter
what colored light falls upon them.

‘When part of all the light color rays is reflected and
part absorbed, the surface appears gray.

In the case of leaves on plants, they appear green
because they reflect green rays and absorb all other col-
ored light rays. If, however, a leaf is taken out of the
sunlight and flooded with red light it will appear black,
because there are no green rays in the red light to be
reflected by the leaf to the eye.

Flowers are red, yellow or blue, depending upon their
ability to absorb some colors and reflect others;—that is
true of all opaque objects.

In the case of transparent surfaces, they are colored
by their ability to screen out certain light rays. Glass
is red when only red rays pass through it. A glass or
other surface which transmits all colors equally well, as
does pure water in small amounts, is considered to be
colorless.



CHAPTER II
DESCRIPTIONS OF COLOR PIGMENTS

We cannot paint and decorate with light rays and
color reflections from the spectrum of the rainbow, rain-
drops or a glass prism, as deseribed in Chapter 1.

Man has therefore searched out material substances
from the soil, mines and vegetation, through his inge-
nuity in manufacturing and chemistry, to match the
colors he sees in the speetrum. What these color sub-
stances are should next concern one who is anxious to
become skilled in color mixing and use. .

The number of shades of a single color found upon
the market today is legion;—the siennas, umbers, vene-
tian and Indian reds, chrome yellows and ochres varying
in shades depending upon what part of the world they
come from, upon manufacturing, chemiecal, grading and
toning processes employed in their production.

These differcnces also have a bearing on prices
charged for colors. The matter of price is always rela-
tive as to colors; care must be exercised in buying and
in using them, Each grade of colors is made for cer-
tain purposes and it is wasteful or disappointing to
use them indiseriminately; for instance, the use of a
low-priced grade of tinting colors for rough barn paint-
ing may prove satisfactory and eeconomical, but such
colors certainly would prove disappointing if used on
fine interior decorating. And the use of decorators’
or artists’ colors for rough work would certainly prove

expensive and wasteful.
11
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., THE EARTH COLORS

Among the first color pigments used by man in the
early stages of civilization and, indeed, during the
savage ages, were colors which were nothing more than
natural deposits of colored earth found in many parts
of the world. The colors of these carth pigments are
due to their content of more or less oxide of iron and
other mineral substances: As a class they are perma-
nent in color, durable and economical.

The principal earth colors are raw umber, raw sienna,
yellow ochre, mineral browns, venetian red and Indian
red—the last two are now made by chemical processes.
These are used just as they are dug out of the ground
after washing and screening to eliminate roots, stones,
ete. They are dried and ground to make them fine
and are classified according to shades of color. Next
they are mixed or ground in linseed oil or water, or
Japan to make them ready for the painter.

The earth colors are also burned, or calcined, to
change their colors. Raw umber which is a dull, gray-
ish brown, becomes a deep chocolate brown when cal-
cined and is called burnt umber. Raw sienna, a rather
dull yellow, becomes a cherry red in the burning pro-
cess and is then called burnt sienna.

Raw Sienna.~One of our most valuable colors, an
earth pigment, named after the city of Sienna, Italy,
near which natural deposits of an especially bright and
clear yellow raw sienna earth were found. These were
very fine, rich and transparent colors of great beauty
and permanence. When mixed with & ‘white base,
clear and delicate tints result.

Sienna earth is found in pockets surrounded by earth
of a different character. It qwes its color to hydrated
silicate of iron, probably precipitated from ponds and
bogs containing a solution of iron and silica. There
are great variations between different deposits as to
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brightness of color, texture, fineness and freedom from
sand and stone. Iligh quality raw sienna is essentially
a yellow ochre of great purity as to color. It is not
only brighter in color but has greater tinting strength
than yellow ochre and so produces clearer tints when
mixed with a white base. It is not muddy, or cloudy
like yello@ ochre, but quite transparent, which makes
it valuable for mixing stains, graining and glazing
colors. Both raw and burnt sienna are in the group
of most permancnt colors known and have been used
for hundreds of years.

Burnt Sienna.—Made by roasting raw sienna, which
process changes the yellow eolor to rich brownish red.
Burnt sienna, when properly roasted, possesses sub-
stantially the same qualities as the raw sienna from
which it is made, and is used for the same purposes in
decorating and tinting where clear reds and pinks are
wanted.

Raw Umber.—TItaly claims the origin of umber as
well as sienna. The color takes its name from Umbria,
Italy. ITowever, in modern times the island of Cypress,
in the Mediterranean Sca, appears to be in possession
of more deposits of this drab earth color. It has been
marketed through Constantinople and so gained the
name of Turkey umber.

The characteristics and history of umber are much
like sienna. The difference in color is due to its con-
tent of a large percentage of manganese in addition to
oxide of iron. This possession of manganese makes the
umbers very good drying colors—raw umber, in fact,
is used in the manufacture of liquid driers.

Raw umber in color is a dark, greenish brown. It is
almost transparent, has great tinting strength and pro-
duces clear tints when mixed with white.

Raw umber is very durable, permanent to light and
invaluable for mixing dark greens, olive greens and
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cold drabs which are more permanent in strong light
than those mixed from chrome green alone. Some of
the umbers possess a reddish rather than a -greenish
tone and, of course, are not cold, but warm colors not
80 suitable in the mixing of greens.

Burnt Umber.—Substantially the same as raw umber
except for color. The calcining or roasting of raw um-
ber changes its color from a greenish brown to a deep
chocolate brown. This warm brown makes burnt umber
a valuable color for tinting a white base to tan and
many other useful colors in paints. It is a quite trans-
parent color and so is extensively used for mixing stains,
for glazing color and for graining.

Yellow Ochre—In this color we have another earth
pigment. And it is doubtful if any color is found on
the market having greater variations of quality. The
name yellow ochre on a product may mean any one of
several materials or grades.

Deposits of yellow earth are found broadly distributed
over the earth’s surface in the form of sand or clay.
Not many of them have any real value as a color or
paint pigment.

In France deposits of the best quality yellow ochre
are found and they are very similar to raw sienna. High
grade French yellow ochre is clear and bright, as to
color, but cannot be used as a glaze, stain or graining
color. It is durable and permanent in strong light.
Domestic and some other foreign yellow ochres are
muddy and dull in color; they have not the tinting
strength of French ochre and have but little in com-
mon as a color, paint or tinter with French ochre.

Correctly made yellow ochre is one of the most use-
ful tinting colors, but unusual care must be shown by
manufacturers in washing, floating and separating to
eliminate coarse sand, if a color with good tinting
strength is to be produced.
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Yellow ochre is the body, the solid opaque yellow of
nature, while raw sienna is the transparent yellow which
can be used as a glazing color and a stain.

For the mixing of yellow tints—tans, creams, buffs
and olive green—good French yellow ochre has no su-
perior; it is durable, fast to light and economical.

Vandyke Brown.—An earth pigment of a rich, deep
brown similar to but richer than burnt umber. It takes
its name from the old Duteh master, Vandyke, who
used the color with remarkable effect. It is of bog
origin and contains iron and bitumin. As made today
Vandyke brown is quite permanent, is an excellent tint-
ing eolor and so transparent that it is invaluable as a
glazing and graining color where a richer brown than
burnt umber is needed. It is unsurpassed for glazing
old bronze effects and for staining to imitate old Eng-
lish, antique and bog oaks. Used to color a white base,
the tints have a lavender tinge to them.

CHEMICAL COLORS

The chief chemical colors commonly used are Pras-
gian blue, ultramarine blue, cobalt blue, black oxide of
iron, black lead sulphide, graphite, manganese black,
chrome green and chrome yellow. Chrome yellow is
made in orange, medium and lemon. The vermilions
—American, Chinese and English—are chemical colors,
as are also Venetian red and Indian red.

Such chemical colors as Prussian blue, chrome yellow
and green are manufactured by mixing together cer-
tain chemical solutions. The reaction which then occurs
causes a precipitation, or throwing down, of a very fine
colored pigment. When the chemical action has spent
itself the water is drawn off the top of the tubs and
the wet pigment is put into filter presses which squeeze
out the balance of the water. )

These chemically pure colors are very strong and it
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would be wasteful, as well as expensive, to use them in
the pure state; so they are ground in linseed oil, water
(distemper) or Japan and at the same time inert white
pigments are added as extenders to make the paste
tinting colors such as the painting trade uses. These
colors, like the earth pigments, are sold also in the dry
powder form, principally for mixing caleimine,

Lampblack.—A paint pigment of rather ancient origin
and well known to all. It has great opacity and is an
excellent pigment both for solid color and tinting pur-
poses. A slow drying color which requires the addition
of more than the usual amount of Japan drier,

Lampblack is made in many ways and from many ma-
terials which will burn with a slow, smoky flame. It
is made from dead oil resulting from coal tar distilla-
tion, also from rosin and tallow.

The smoke from burning these oils is collected in
chambers or bags attached to flues. The burning must
be cern‘trolled by the amount of air admitted. Too much
air* makes grayish blacks and not enough air adds oil
or wvolatile acid to the lampblack. TIn fact, much skill
is ‘required in the manufacture of lampblacks. Time
must be allowed; if the burning is forced too rapidly
an inferior black is produced which contains both oil
and acid sufficient to cause spontaneous combustion.
Thus a dangerous dry pigment to handle results and
one which is slow to dry and likely to corrode metal be-
cause of the acid content. Such a black paint destroys
metal surfaces it is supposed to protect. Lampblack
made of rosin is especially likely to do this and it is
difficult to detect from other blacks.

Gas and carbon blacks often added to high quality
carbon black with the intention of giving greater tint-
ing strength are really detrimental because they cause
jet blacks to take on a brownish tone and also cause the
pigment to separate from oil with which it is ground
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or mixed—uneven, streaky black paint and muddy gray
tints are so produced.

A high quality lampblack, then, is clear, jet black,
of good tinting strength with white bases, one free from
dangerous oils and acids and a black which will dry
within a reasonable time without using an excess of
drier.

Drop Black.—The name comes from the fact that
when first marketed this pigment was sold in the form
of small drops or lumps. It is no longer marketed that
way.

Drop black consisted of mixtures of animal and vege-
table blacks ground to a very fine pigment in water, oil
or Japan. The bulk of this black manufactured is used
by sign, carriage and automobile painters.

As now made drop black is a very fine quality of
pigment resulting from burning animal bones to make
charcoal, which is then ground, first in water, and then
reground in oil, Japan or water and glue or gums for
binders.

For the manufacture of the finest ivory drop black
only the hardest animal bones are used such as teeth
and shinbones. The bones are erushed and roasted in
crucibles to make the charcoal. Soft bones make blacks
which have a brownish tone and which lack clearness.
Such blacks are, obviously, much less valuable.

Cheap bone blacks, called sugarhouse blacks, are made
from the bone charcoal used in sugar refineries to bleach
the sugar. When this charcoal has become saturated
with color matter it is re-burned and ground for a cheap
paint pigment. It lacks the beauty and clearness of
ivory drop black.

High quality drop black makes a beautiful pigment
both for solid colors and tints and shades with a white
base. Pearl grays, rich warm olives and bronze greens
of pure and lively tone are mixed with it.
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" Drop black takes less oil than lampblack and is a
slow drying pigment. It has greater density and opacity
than lampblack.

Ivory Black.—While a limited amount of ivory black
is made from ivory chips and turnings, the bulk of
this pigment is made from selected hard animal bones,
the choice bones which are also valuable for making
buttons and knife handles.

This is a very clear, jet black particularly valuable
as a solid color. It is not so strong for tinting pur-
poses as some other blacks.

Ivory black is made, like drop black, from bone char-
coal and is also called ivory drop black.

Indian Red.—One of the original colors extensively
used and at first it was strictly an earth pigment. It
was an especially bright oxide of iron earth found as
a natural deposit near the Persian Gulf.

As manufactured today Indian Red is really classed
with the chemical color group. In steel mills certain
acid liquors are used to remove scale from iron and
steel. After such use these liquors were dumped as
waste in years past and were very destructive of fish
in the lakes and streams into which this waste was run.

Today this waste acid containing iron scale is evapo-
rated and from it sulphate of iron (copperas) is erys-
tallized out. When this copperas is roasted a pure
oxide of iron powder is recovered and the acid is again
used to remove more scale.

This oxide of iron is Indian red. Its quality, shade
and strength vary according to the care and ability
shown by its manufacturers in roasting the copperas,
“in freeing it from acid and in grinding it. If the acid
is not eliminated completely it will start an iron or tin
roof to rusting, instead of protecting such surfaces as
a paint should. Consequently, this Indian red must be
made by able chemists and manufacturers.
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High quality Indian red, then, must be pure oxide
of iron, free from corrosive acids, have a deep, rich red
color with a purple tinge to it, have a non-fading qual-
ity and possess good tinting strength.

Venetian Red.—Originally an earth pigment, vene-
tian red is made by substantially the same process as
Indian red and should therefore be classed with the
group of chemical colors.

*Venetian red is an oxide of iron red made by par-
tially neutralizing the acid liquors used in removing
mill scale from iron and steel as described under the
section on Indian Red.

In making venetian red the acid liquors are mixed
with lime. What is precipitated is sulphate of lime and
hydrated oxide of iron. When this precipitate is roasted
the acid is eliminated at a lower temperature than is
needed in recovering Indian red and so venetian red
is lighter and brighter in color.

Some of the cheap venetian reds used for box cars
and rough barn work are recovered by erude processes
and on a coarse, cheap base. While they are useful for
some rough work, they do not compare favorably in
value with venetian red made by highly efficient pro-
cesses and better materials.

The cheaper venetian reds are not suitable for use as
tinting colors and are not as good even for solid red
paints. High class venetian red produces bright, lively
tints and shades and is clear enough for delicate pink.

Carefully selected venetian red ground to a fine pig-
ment in linseed oil makes about the most durable red
paint known today.

Ultramarine Blue—A most pleasing and valuable
color made originally from a precious stone called Lapis
Lazuli. It is a deep sky blue to a greenish blue in color.
Made by a chemical process of burning in erucibles,
such substances as China clay, carbonate of soda, sul-
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phate of sada, sulphur, quartz, infusorial earth, char-
coal and rosin.

It is interesting to note that in this process, dis-
covered in 1828 by Guimet, a French chemist, the hot
mass changes first to a beautiful rich brown which takes
fire and burns in defiance of many efforts to hold it
as a color pigment. Next the mass turns green and
this color also disappears in flames on exposure to the
air. Blue appears next, but if heated too long, it turns
to violet, then to red and finally to white. After the
mass cools off, if the fire is extinguished at the right
time, the top layer is a clear bright blue. The bottom
layer is a greenish blue of a lower grade.

Ultramarine blue is a combination of silica, alumina,
sulphur and soda. The sulphur content of this color
makes it an unsatisfactory blue to use with white lead,
since sulphur turns white lead carbonate to lead .sul-
phide, which is black. Traces of sulphur and sulphide
in ultramarine blue discolor many pigments but not zine
oxide. It is not safe to use this blue with white lead.

The deep, rich color of ultramarine blue with its
purple tinge is far more pleasing than Prussian blue,
which has a greenish cast to it. TUltramarine blue is
an excellent tinting color and glazing color; it is perma-
nent in light (except with white lead) and durable on
exposure to weather.

Ultramarine blue may be used on new plaster or
cement walls, since lime, soda and alkali do not affect
this blue. Fading and spotting occur when Prussian
blue is used on such surfaces.

Cobalt Blue.—This is a color which is substantially
the same as ultramarine blue—it is the purest and
lightest blue so made, having neither the purple tone
of most ultramarine from the top of the crucible nor
the greenish cast of the bottom layer.

Cobalt is a most beautiful color pigment deserving
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of wider use by painters and decorators for delicate
azure tints, using zince oxide as the white base. White
lead should not be used, unless in small proportions
with zine. since the sulphur content of cobalt blue may
discolor the white lead, changing it to lead sulphide.

For the mixing of clear, light greens with zine, or
compounds where zine predominates, cobalt is very fine,
It is strong in tinting strength, durable and permanent
in strong ligcht. Hot lime and alkali spots in new
plaster or cement walls do not spot and fade this blue
as with Prussian blue.

Real cobalt blue is a combination of oxide of cobalt
metal with alumina. It is so made for use as artists’
water colors. It isn’t so good as an oil color. The high
cost of real cobalt blue prevents its general use in
quantities.

Prussian Blue.—The best known and most extensively
used of the blue pigments. Varying shades of Prussian
blue are marketed under such names as Berlin, Chinese
and Milori blue.

This is a chemical color discovered by accident. In
the year 1700 a Berlin colormaker learned that when
ox-blood and wood were burned together, the ashes
vielded a yellow solution which could be precipitated by
iron as a brilliant blue color pigment. This yellow sg-
lution was yellow prussiate of potash or ferrocyanide of
potassium.

The chemical process used in making Prussian blues
now has, of course, been perfected far beyond its crude
beginning. As done today yellow prussiate of potash
is mixed with sulphate of iron (copperas) and the re-
sult is that a fine white pigment is precipitated. On
being exposed to the air this white substance oxidizes
into blue. '

The blue color may have a purple, bronze or green
cast to it or it may be quite a pure blue, depending
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upon the manipulation during the chemical process of
formation.

Lime, soda, white wash, hot spots in new plaster and
cement walls cause Prussian blue to fade and tints made
with it to become spotty.

Prussian blues are rather fugitive in sunlight and
are not used on exterior painting. They are among
the strongest tinting colors and produce bright and
clear tints on any white base. Prussian blue is used
considerably as a glazing color.

Chrome Y ellow.—Chromium is a metal remarkable for
the beautiful colors it compounds. The precious stone
called emerald has wonderous beauty because it con-
tains chromium,

Chromium combined with lead produces a series of
yellows which is most valuable. These yellows range
from pale canary, citron or lemon yellows, through
medium shades of yellows to orange chrome and finally
to orange, red and scarlet.

These beautiful colors are made by the mixture of
chemical solutions. Solutions of bichromate of potash,
or soda, are mixed with solutions of nitrate or aeetate
of lead; from this a yellow pigment is precipitated.
The water is drawn off, the pigment is put through a
filter press to remove more moisture and is then ground
in oil for the market.

Manipulations of the chemicals and other elements in
the process enable the manufacturer to make the many
yellows in this group: Canary, Lemon, Light Medium,
Medium, Light Orange, Orange and red-orange chrome
yellows,

Chrome yellows are bright, clear and opaque colors
with great tinting strength. Because they are not trans-
parent they are not suitable for glazing colors, stains
or graining. They are very durable as protective coat-
ings and quite permanent as to color in strong light.
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If not well made they are easily affected by gases of
the atmosphere and strong light, which cause them to
fade, get spotty and dingy.

Chrome Green~—The combination of Prussian blue
and lemon chrome yellow makes chrome green. The
combination is made intimately at the time the two
color pigments are precipitated from the solutions.

This intimate mixture is very important; that is, the
time when the blue and yellow are mixed. - When each
color is made separately (a yellow and a blue) and
mixed later to make green a separation may occur and
fading is pronounced. For this reason it is much bet-
ter for painters to mix tints and shades of green by
adding chrome green to white or a color than by add-
ing blue and yellow to white or a color. When the
medium chrome green is used the paint will not fade
8o soon as when blue and yellow are used to make green,
In one case it is an intimate chemical mixture, while in
the other purely a mechanical mixture, and so the two
colors are more likely to separate and fade in the me-
chanical mixture.

Chrome greens, except the very dark colors, made
largely of raw umber, are not permanent in sunlight.
They are excellent tinting colors, and are bright and
clear. They are used for glazing colors and may be
used for stains.

Chinese and English Vermilions.—A chemical color,
a sulphide of murcury, which is quite a permanent,
brilliant red. English vermilion is practically the
same as Chinese, but American vermilion is quite a dif-
ferent pigment. Though its color is brilliant, too, the
latter is permanent in strong light.

The Chinese and English vermilions should not be
used with white lead, chrome yellows, chrome greens,
any of the copper colors or emerald green. Unfavor-
able chemical reactions result.
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American Vermilion.—A basic chromate of lead,
brilliant red, made by the same chemical process as are
the ehrome yellows. It is fine in texture, has a clear
color, is a strong tinting color and has remarkable cover-
ing capacity.

ANILINE AND COAL TAR COLORS

These, too, are chemical colors, but they are taking
such an important part in painters’ materials that
special mention is due them. Anilines are made from
coal tar produets, the by-products of coke ovens. Thou-
sands of products come from the coal tar derivatives,
but the aniline colors—dye stuffs—interest the painter
chiefly.

The anilines resulting from chemical processes are
very fine pigments in texture and have great coloring
strength. These colors are pracipitated upon inert
base pigments like barytes and are sold as dgy stain
colors, as tinting colors, and for many other purposes.
Some of the dull earth pigments, venetian red, ochre
and others are toned or brightened by adding aniline
colors to them.

The transparent and semi-transparent colors used by
artists and decorators are such as have good staining and
tinting ability but have little or no opacity, no ability
to hide a surface.

The lakes are used as glaze coats or stain coats by
mixing them with oils, varnishes and volatile liquids.
The surface is first painted in opaque pigments for cor-
rect ground colors and the glaze coat is then put on as
a finish to give depth of tone; to be wiped-out or high-
lighted in places.

. Furniture and polychrome finishers use glaze colors
over burnished gold and silver leaf or bronze covered
surfaces. The auto and carriage painter uses them on
fine body finishing to produce deep, lustrous colors.



DESCRIPTIONS OF COLOR PIGMENTS 25

The. artist uses lakes for floral and other hand dccora-
tions. :

. At first lake colors werc made from natural vegetable
and earth products. Few are so made today. Most lake
colors used today are made from artificial substances,
prinecipally from coal tar dyes. They consist of every
possible color, shade, tone and degree of permanency.

Aniline lake colors are used in much greater quantity
by the printing ink industry and dye manufacturers
than by the paint industry.

The first artificial aniline dyes called mauve and
magenta were made by Perkins from coal tar in 1865.
From that beginning a tremendous development has
taken place. Now all the dyestuffs are of artificial
aniline origin with but one or two exceptions. Natural
madder lake and even natural indigo have been largely
displaced.

The dyestuffs derived from coal tar products are
legion. In the paint industry we hear most about aniline,
alizarine red, nigrosene black, para red, chinolin and
éoal tar indigo, but there are many more.

The coal tar dyes come to the painter in dry powder
form for use in mixing wood stains. Some are soluble
in water, some in alecohol and some in oil. Many of the
colors now used are toned with these aniline and other
coal tar dyes.

LAKE COLORS

Painters and decorators in the building trades do
not have occasion to use many of the lake colors ex-
cept for decorating in the fine arts, although rose lake,
rose pink and Dutch pink, lake colors, are rather gen-
erally known.  Automobile and carriage painters use
lakes extensively for high class work, and decorative
artists also use them.

Lakes are made by a variety of manufacturing
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processes. (enerally speaking, they consist of organie
color united with metallic and mineral bases as defi-
nite compounds. The name—lakes—is rather odd and
not at all descriptive, but it probably just happened
from the practice of artists and craftsmen hundreds of
years ago who used the dried scum skimmed off the
top of ‘“lac’’ dye vats.

Natural dyes extracted from woods and vegetation
of various kinds at first constituted the organiec portion
of lake pigments—Brazil wood, sapanwood, parnambue,
oak bark, quercitron, fustie, lac and cochineal from in-
sects were commonly used. The modern manufacturing
processes use aniline colors from coal tar principally
for the organic part of lake colors, although some dyes
of vegetable origin are still in use to some extent.

The mineral or metallic bases for lake colors are
alumina, tin, lead and chromium in solution.

By way of illustration, rose lake, rose pink and
Vienna, lake are made by cutting into chips the wood and
bark of Brazilwood, sapanwood or parnambuc from
South America. These woods contain, when fresh, a
dye substance called brazilein. The chips are permitted
to dry out thoroughly and by this oxidizing the dye color
is made available. The chips are next placed in large
steel cylinders and subjected to the action of steam un-
der pressure. The colored liquor thus extracted is al-
lowed to stand so all sediment and foreign particles may
be taken out by settlement and by filtering.

The clear liquor is mixed with alum or tin. Carbonate
of lime is used in making cheaper lakes. From this
mixture a clear, fine transparent and rich wine-colored
pigment is precipitated. The color is then separated
from the liquid by filtering and drying. When ground
with oil, Japan or water it is ready for the trade.

This group of lakes is valuable principally to artists,
decorators, furniture finishers and automobile painters.
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They must be protected by varnish or other transparent
coatings, as they are too fugitive for outside éxposure.
It is difficult to find anything to equal them for rich
wine, maroon and pink tints.

Dutch pink isn’t pink at all, but a transparent yellow
lake. It is made of the extract from oak bark or querci-
tron precipitated by alum on a base of carbonate of lime.
The peeuliar quality of Dutch pink is that it retains
its yellow tone at night even when subjected to gas light.
It produces greens and olives which also retain their
tones in artificial light.

The more expensive lakes of this group—Carmine
and madder—cost too much to be used in quantity,
or for any except decorative purposes where small
amounts are needed.

VEGETABLE COLORS

Before the advent of chemical and aniline colors,
vegetable colors were extensively used, especially for
stains and dyes. Some were made from decayed vege-
tation found in swamps—Vandyke brown was one of
these. Brunswick black is a vegetable color made from
tharcoal secured by burning twigs and vines. Walnut
hulls, oak tree bark (tan bark) and some of the trans-
parent lake colors used by automobile painters are of
vegetable origin.

ANIMAL COLORS

Bone black, ivory drop black and some of the car-
riage or coach blacks are made from burned bones of
animals. The charcoal obtained is ground fine in lin-
seed oil, turpentine, Japan or water (distemper).

Carmine i$ an insect color, since it is secured from
cochineal, a scarlet dyestuff consisting of the dried
bodies of certain insects gathered from the cactus plants
of Mexico and from the West Indies,
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METAL BRONZE COLORS

In addition to the bronze powder and paints come
monly used for painting steam and hot water radiators
in homes in gold and aluminum, there are other grades
and colors used extensively by artists, interior deco-
rators and furniture finishers. -

These bronzes come in dry powder form in one-ounce
papers and one-pound cans. The bronze eolor pigments
are made of real metals. By rolling and beating them
into very thin sheets and grinding them exceedingly
fine, very serviceable pigments are made.

ARTISTS’ AND DECORATORS’ COLORS

Such color pigments as are commonly used for interior
decoration, furniture -finishing, polychrome finishing
and by artists for pictorial painting constitute quite a
different class from colors made for exterior house
painting.

‘While many of the principal colors, like the umbers
and siennas, used for exterior paints are also made in
clearer, brighter and more seleet grades for use by
artists and decorators, many of the color pigments in
the artists’ and decorators’ palette are too fugitive and
expensive to use for exterior paints.

Deseriptions of colors used {pr exterior paints will he
found in Chapters II, IIT and IV.

The following brief descriptions of colors in com-
mon use will help to identify them in the students’
mind :

REDS

Vermilions.—Above in this chapter American ver-
milion is deseribed. It is a basic chromate of lead and
.ds quite a different eolor from English, French and Chi-
nese vermilions, which are made of sulphur and mer-
cury. These colors are found naturally in large quan-
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tities as the mineral cinnabar. The natural cinnabar is
not brilliant enough in color, however. Most of the
English vermilion is made by chemical process.

American vermilion is used mostly in the commercial
arts, while English, French and Chinese vermilions are
used in the fine arts and are more expensive. The lat-
ter colors seriously retard the drving of oil and also
tend to turn black on exposure to the air.

American Vermilion is commonly used where a bril-
liant red is needed, although a durable red of even
greater brilliance for some decorative purposes can be
made by toning alizarine erimson with cadmium orange.

All of the sulphide of mercury vermilions—(except
American, which is a lead chromate color)—should not
he mixed with white lead or such lead ecolors as light,
lemon, medium and orange chrome yellows nor with
American vermilion. The sulphur of the mercury colors
causes the lead colors to darken. The mercury ver-
milions also cause unfavorable chemical reactions on
colors from a copper base such as emerald, verdigris
and malachite greens.

American vermilion was very extensively used a few
years ago for painting farm machinery, but it has been
displaced by the more brilliant artificial para reds made
from coal tar dye and whigh are less expensive.

American vermilion is superior to most pigments as
a protective coating for iron. It is very heavy and too
expensive for general use in this manner.

Vermilionette.—Made from the coal tar dye eosine as
the coloring matter for tinting an inert base like
barytes. The colors range from rather pale pink to
deep scarlet. These colors have been much used in
automobile and ecarriage paints. Vermilionettes fade
in sunlight.

Tuscan Red.—Rather a bright red made by toning
to brighten the color of oxide of iron red—reds like
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Venetian and Indian—with alizarine red, which is a
coal tar red. As made today it is permanent as to
color, stable chemically and doesn’t bleed. .

Harrison Red—A permanent bright red coal tar
product. Not so brilliant as vermilion but used in place
of it at times. It is more transparent than vermilion
and is quite stable, mixing well with madder lakes and
cadmium yellows. A slow drying pigment.

Light Red—A very permanent red which has great
tinting strength and good drying qualities. Stable
chemically and mixes well with all colors. Made by
roasting yellow ochre.

Magenta (Mavve).—A purple red made from coal tar
dyes on an alumina base. Brilliant and beautiful but
very fugitive to light. Used only for temporary work.

Mars Red—An oxide of iron pigment similar to the
ochres. Rather slow drying. Permanent in color and
may be mixed with all mineral colors, but not with gen-
uine or natural lake colors,.

Scartet Vermilion.—A sulphide of mercury vermilion
similar to English, French and Chinese vermilions.

Terre Rosa.—A natural earth pigment which drys
well and is permanent in color. It is stable and mixes
with other colors. Chemiecally it is sesquioxide of iron
and clay.

Scarlet Lake.—Genuine natural madder lake.

Geranium Lake—A coal tar lake color made from
eosine,

Crimson_Madder.—A deep red of transparent char-
acter. Genuine madder is made from madder root. Per-
manent when used with good judgment only as a glaze
color. Not stable when mixed with chemical eolors or
ochres.

Carmine—The lake color called French carmine is
made by extracting ecoloring miatter from cochineal in-
sects, - Vast quantities of these insects are secured from
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Mexico and South America. Carmine is transparent,
rather a slow drying color and not permanent for long
«in strong light, though a most brilliant red. The insect
bodies are dried, the color is extracted by boiling them
in water and then precipitated on an alumina clay
base. Carmine lake has been made over 200 years. This,
like all lake ecolors, must be used over correct ground
colors, since it is too transparent to hide the surface.
They are strong in tinting and staining power, but have
little opacity.

Pink Madder—Similar to genuine madder lake or
alizarine lake, but a lighter color.

Alizarine Crimson Lake—One of the coal tar lakes.
Transparent, permanent in color and a good drying
color. A purple-red in color. Genuine or natural erim-
son lake is made from the same cochineal insects and in
largely the same way as carmine.

Alizarine Lake.—A transparent aniline lake color of
great tinting and staining ability. Quite similar to scar-
let and carmine in color. Alizarine is used extensively
for making fast mahogany stains and also for a glaz-
ing color by decorators in place of natural madder lake,
Its greatest use is for brightening oxide of iron in mak-
ing permanent Tuscan reds.

Alizarine Red.—A coal tar dye color of brilliant hue
Permanent in color and stable.

Eosine Red—A coal tar dye used with orange min-
eral to make vermilions. It is fugitive to strong light.

Para Red.—One of the most extensively used of ‘the
coal tar reds. It is used alone and also mixed with
orange mineral for vermilions. This para nitranaline
red has remarkable opacity. One pound of it in a gal-
lon of varnish will cover solidly in one coat and hide
black. Its opacity is so great that it is commonly sold
in the proportion of only 10% to 12% of color on a
white inert base like barytes or whiting. And certain
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farm implement manufacturers specify this red to be
made with 5% color, 10¢% zine and 85% barytes.

The weakness of para red is its tendency to ‘‘bleed.’’
It is soluble in oil and works its way up through var-
nish, enamel and paint. Sometimes shellac will seal it
up and sometimes aluminum paint will seal it.

Toluidine Red.—A coal tar aniline color similar to
para red but lighter in color. It does not bleed like
para red and is the fastest known organic color, being
quite remarkable in permanence, It is greatly used as
a sign painter’s red. Because its cost is much greater
than that of para red, it is not used in the implement
manufacturing industry.

Rose Pink.—A lake color made from hypernie. Trans-
parent but has an agreeable red color, good staining and
tinting ability. Made quite like scarlet lake, using am-
anarth and acid rubine. .

Rose Lake.~Similar to rose pink in manufacture but
slightly different in color hue.

Rubens Madder.—Genuine natural madder lake.

Rose Dore.—Genuine natural madder lake,

Rose Carthame.—Made at first from the flowers of the
carthamus plant. Now made from eosine dye, a coal
tar product. Not permanent as to color.

Rose Madder—Genuine natural madder lake.

Scarlet Madder.—Genuine natural madder lake.

Madder Lake.—Made from madder root and is con-
sequently of vegetable origin. A beautiful, transpar-
ent lake which is extensively used by artists and decora-
tors. A deep red in color useful only for glazing. Gen-
uine madder is quite permanent when so used.

The vegetable madder lake has been almost entirely
superseded today by a color made artificially and known
as alizarine lake.

Nopal Red.—This is an aniline color which is fugi-
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tive in strong light. Nopal orange has the same char-
acteristics.

Orange Vermilion.—A vellow red similar to English,
French and Chinese vermilions. A sulphide of mercury
color.

Scarlet Lake.—A different color from scarlet ver-
milion. Scarlet lake is quite like carmine as to color.
Made from scarlet acid, barium chloride, blane fixe and
soda sulphate or sulphurie acid.

BLUES

Among the blues used extensively by artists and dee-
orators probably ultramarine, called French blue some-
times, is most popular. French blue is really ultrama-
rine blue and is the most carefully prepared pigment
of that series. Tt contains less sulphur than other ultra-
marines. French blue is especially valued for use with
alizarine crimson to mix purples, having great plastic
qualities.

Cobalt Blue—~Oxide of cobalt metal. It is very val-
nable since it possesses the most extensive utility among
the sulphur blues. It is chemically stable and may be
mixed with nearly all colors and white bases. When
well made it has but a very small sulphur content.
New blue has about the same appearance of purity of
tone and is a less expensive cobalt blue., Cobalt blue
is used extensively in ceramic manufacturing, for pot-
tery, dishes and many other articles of merchandise.
In the past its cost has been a bit higher than that of
Prussian blue.

Cerulean Blue—Related to cobalt blue and when
made from the oxides of cobalt, zine and chromium it
is permanent and stable for mixing with other colors.
Tt is sometimes gritty and hard to manage; also it pos-
sesses a tendency to turn to a greenish hue with age.
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Cobalt Violet (cobalt purple) —A good pigment for
use with ultramarine in mixing violets, making brilliant’
colors. Cobalt violet (or purple) is an excellent dry-
ing pigment which doesn’t have much tinting strength,
but is a good base for.use with rose madder and others
of the lake pigment class.

Prussian Blue—Has a greater tendency to fade in
strong light than other blues, but when used with other
colors which form agreeable chemical combinations it is
a valuable blue which is permanent. Faded Prussian
blue regains its full color when placed in absolute dark-
ness. Artists and decorators usually mix a Prussian
blue color by adding emeraude green to ultramarine blue
and a color permanent to light results.

Antwerp Blue—A Prussian blue to which alumina
hydrate has been added. The latter pigment is re-
sponsible for the translucency of Antwerp blue. Rather
a permanent color except when mixed with lead colors
like chrome yellows and American vermilion; it is
likely to turn to a greenish hue when mixed with these
colors. Antwerp blue is mixed by artists and decorators
from ultramarine blue and emeraude green when a per-
manent color is needed.

Chinese Blue.—A Prussian blue of a slightly different
hue.

Verditer Blue—A light blue made from sulphate of
eopper; color used extensively at one time by the wall
paper industry.

Mars Violet.—A selected and specially prepared form
of yellow chrome which owes its color to oxide of iron.
Rather slow to dry but permanent as to color and in
mixtures except that it must not be mixed with lake
colors.

Purple Lake.—Same as crimson lake with a variation
of color.
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YELLOWS

In the artists and decorators’ palette cadmium lemon
or pale yellow, cadmium yellow, cadmium deep yellow
and cadmium orange are sulphide colors and should not
be mixed with white lead or light, lemon, medium or
orange chrome yellow, nor with American vermilion.
Mixing such colors together releases sulphur and causes
detrimental discoloration—darkening the mixture.

Cadmium Yellow.~—The cadmium yellows—pale, lem-
on, deep and orange—are artists’ and decorators’ colors
of considerable value. Prices for these colors are appar-
ently high, but they are economical because they have
great tinting strength. Cadmium lemon yellow, even
though it has somewhat of a warm hue, transmits an
exceptional amount of green staining strength when
mixed with blue—and likewise makes strong and clear
orange colors when mixed with red.

Cadmium yellows as a class are quite permanent for
interior decoration, furniture finishing and pictorial
painting—orange cadmium is especially permanent. It
ought not to be mixed with white lead, chrome yellows,
American vermilion nor with any of the colors made
from a copper base.

Lemon Zinc Yellow.—Mixed with blue black produces
warm durable greens of great value in landscape paint-
ing. Zine yellow is balanced in color exactly between
Chinese vermilion and emeraude green. Zinc yellow,
alizarine scarlet and cobalt blue constitute a palette of
permanent colors for artists and interior decorators
which meets nearly every demand in color mixing. A
chromate of zine which changes to a greenish hue when
exposed to strong light and remains fixed with that color.
A permanent color after changing to greenish yellow.

Cobalt Yellow (aureolin).—A yellow which has good
transparency for glazing. A good drying color and one
which is fairly permanent to light except when mixed



36 THE MIXING OF COLORS AND PAINTS

with certain lake colors. Used as a glazing color, it is
serviceable over any color. For making light yellow
tints from this yellow, zine oxide should be used. Chem-,
ically cobalt yellow is a double nitrate of cobalt and
potassium.

Citron Yellow.~—A chromate of zine pigment which is
fairly permanent to light. What fading does occur in
time is toward a greenish hue, where it remains perma-
nently fixed. A stable color, chemically, which mixes
well with other colors. Varnishing retards the fading
of this color.

Naples Yecllow—A useful color mixed from cadmlum
orange and zine oxide. Permanent and a good drying
pigment.

Indian Yellow—A useful color which is rather per-
manent except when placed so the direct rays of the
sun strike it. When faded it regains its color in dark-
ness. Indian yellow is a good drying pigment which
is stable chemically and mixes satisfactorily with other
colors.

Mars Yellow.—This color, together with Mars Orange,
Mars Brown, Mars Violet and Mars Red, belongs to the
ochre class and owes its color to oxide of iron. Slow
drying colors which are permanent and which may be
mixed with other colors of a mineral nature. They
should not be mixed with lake colors.

Permanent Yellow—A color made of chromate of
barium and zine oxide. Permanent to light and stable
chemieally for mixing with other colors. It should not
be mixed with raw ochres.

Lemon Yellow (Perfect Yellow).~—A chromate of
barium color. Permanent to light. Generally a stable
color, but should not be mixed with madders because of
unfavorable reactions.

Strontian Yellow.—A fairly permanent yellow of a
neutral hue. Made of chromate of strontium,
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Golden Ochre—Raw sienna.

Dutch Pink.—A yellow color made from quercitron,
the bark from trees. Not a really permanent color. Has
good transparency but is superseded by more permanent
vellows.

Yellow Lake.—Made from quercitron bark, as are also
Duteh pink and brown pink. A fugitive yellow trans-
parent color as made originally, but coal tar yellow lakes
now made are more nearly permanent,.

Gamboge.—A yellow gum resin of natural origin, Has
the same transparent nature as lake pigments, but is
not permanent in color. Of little value for permanent
decoration.

Italian Pink.—A transparent lake nearer yellow than
pink in color. Made from aniline color and is perma-
nent. It is stable chemically and dries well.

BROWNS

Asphaltum (bitumen).—A transparent mineral pitch
used to some extent as a stain when thinned with ben-
zine, and for a glazing color with other colors added
to it.

Brown Ochre.~—Similar to yellow ochre but having a
brown color. It is a native earth pigment.

Caledonian Brown.—Not a color pigment but made
by mixing burnt sienna and Vandyke brown. A good
drying and permanent color.

Mars Brown.—See mars red and mars yellow for same
description except as to color.

Sepia.—Made of eoloring matter from the cuttle fish.
Not permanent to light. Sepia color is commonly mixed
from other colors which are permanent.

Vandyke Brown.—See Chapter I1I.

Bone Brown.—Made from charred bone dust. A fugi-
tive color of no value for permanent decoration. Ivory
black toned with raw umber will reproduce the color of
this pigment and give you a permanent, stable color.
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Brown Madder.—Made from the natural madder root
the same as genuine madder lake, but of a brownish hue.
Fairly permanent in color, but in time fades to a yellow -
hue.

Brown Pink.—A warm brown lake color made from
quercitron bark. It is a fugitive color of little value for
permanent decoration.

GREENS

There is an abundance of valuable green pigments
uscful for interior decorating, furniture finishing and
general decorative purposes which are not commonly
used for tinting exterior paints. Emeraude green
(called veridine green), cobalt green and oxide of chro-
mium are all dependable greens where brilliance and
clear tones are needed.

Beautiful olive green tints and shades may be mixed
from emeraude green and raw sienna toned with zine
yellow.

Cobalt Green is a semi-transparent color and is per-
manent and stable for intermixture with other colors.
Mixed with zine it makes beautiful green tints.

Permanent Green.— The colors called permanent
greens are less expensive than emeraude and veridine
greens and serve many purposes quite as well. They
are chemically the same, but are extended with alumina
hydrate.

Emerald (Paris) Green.—An aceto-arsenite of cop-
per color and the most brilliant of all greens. It has
little strength as a tinting color, Used alone it is
opaque. It is not a good color to mix with other colors,
being not chemically agreeable. Green tints and shades
quite as useful can be mixed from emeraude green and
lemon cadmium yellow. Being a eompound of copper
and arsenie, emerald green is very poisonous and is
used much more as an insecticide than as paint.
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Emeraude (viridian) Green—A brilliant color and
the most permanent to light. Completely stable. chem-
jeally and may be mixed with all other colors. Chem-
ically it is hydrate sesquioxide of chromium.

Malachite Green~Made from a copper base and has
little tinting strength. It is especially fugitive in the
presence of sulphuretted hydrogen gas from stagnant
water. Chemically it is hydrated carbonate of copper.
Its color can be matched with emeraude green, zine oxide
and raw sienna,

Verdigris Green.—Used alone for glazing to a limited
extent, but rather fugitive to light and especially af-
fected by sulphur gasses. Must not be used with lake
colors, which it destroys. Chemically it is acetate of
copper.

Brunswick Green.—Also called Bremen green. A
variation of chrome green.

Chrome QOxide Green.~—An oxide of the metal chro-
mium. A very useful green permanent in light. Stable
chemically and may be mixed with all other colors. It
is opaque and drys well. It is not the same as ordinary
chrome green made by precipitating Prussian blue and
chrome yellow together. Chrome oxide green ranges in
color from dull olive to bluish green. It hasn’t much
tinting strength for mixture with white, but it is very
fast in color. It doesn’t fade in strong hght and is little
affected by acid or alkali.

Lime Proof Green.—Used for caleimine and cement
tinting purposes. Made from a natural earth called terre
verte or green earth which absorbs Emerald (Paris)
green crystals and auramine yellow, an aniline basie
color. These greens are not changed by alkali and are
much improved in their permanence of color in strong
light,

Sap Green.—A rather permanent color made from
coal tar dye.
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Zinc Chromate—~Bright yellowish green of a deep
lemon yellow color,

BLACKS

Blue Black.—A black pigment made from charcoal
secured by burning vines and twigs. A carbon black
which is permanent and of good drying character.

Indigo.—A natural color extensively used by the dye
industry. It is an extract from the indigo plant. A
blue-black pigment which drys slowly and fades in sun-
light. It should not be mixed with lead or lead colors.
The blue tone of indigo can be duplicated by mixing
ivory black, ultramarine blue and a bit of emeraude
green. This makes a permanent and good drying black.

Indigo is now made from coal tar dye and is widely
used.

WHITE AND GREY

Blanc de Laque—A transparent white pigment.
. Alumina hydrates called white lake and used by mix-
ing with opaque colors to add translucency.

Paynes Grey—A mixture of ultramarine blue, ivory
black and a bit of yellow ochre.

Artists’ and Decorators’ Palette—Colors which are
permanent and may be intermixed by artists and dee-
orators for interior building and furniture decoration,
but not for exterior paints, are these:

Alizarin Madders Permanent Blue
Genuine Madders Cobalt Blue
Cadmium Yellow Cobalt Violet
Cadmium Orange Cerulean Blue
Lemon Yellow (Barium Indian Red
Chromate) Light Red
Emeraude Green Burnt Sienna
Viridine Green Burnt Umber

Oxide of Chromium Green Vandyke Brown
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Ivory Black

Blue Black

TLamp Black

Vermilion, American

Vermilion, Mercury, (with
zine, not lead)

Ultramarine (with zine,
not lead)

Transparent Gold Ochre
Yellow Ochre

The Mars Colors

Raw Sienna

Raw Umber

Venetian Red

Lead Whites

Zine White



CHAPTER III
PROPERTIES OF COLOR PIGMENTS

Opaque Colors.—These are such as hide the surface
more or less completely.

The blacks are the most conspicuous, of course, in this
group.

In the red group of tinting colors for house paints
all cover well; venetian red, Indian red and American
vermilion hide the surface very well.

Among the blue pigments all are quite opaque, except
when mixed thin for glazing and staining.

Of the yellows, the chrome yellows being made on a
white lead base, are the most opaque. In fact, the other
yellows are commonly used as glaze colors because they
possess a degree of transparency. Yellow ochre, except
in the high grades of French ochre, is rather opaque and
too muddy, as the decorator puts it, to be used for glaz-
ing or mixing stains.

Greens are all opaque, yet they are transparent
enough in most grades to be used for glazing when mixed
thin.

Browns are also fairly opaque when finely ground and
used in a thick film, but all are excellent glaze colors,
because of their degree of transparency when mixed
thin.

‘White pigments which are really opaque are limited
in number. White lead has held first place in the mat-
ter of opacity for hundreds of years and its many vir-
tues may keep it in first place indefinitely.

Of recent years titanium oxide has made claim to
honors as the most opaque white pigment, but its case

42
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has not yet been fully substantiated as an all-around
equal to white lead.

Zinc Oxide has held second place for opacity among
white pigments suitable for outside painting and it has
held first place in the matter of fineness for years. It is
not as opaque as white lead, however,

Then, considering only the quality of opaqueness and
not general utility as a paint pigment, china clay and
whiting, silica and barytes are less opaque white pig-
ments, but are very useful for some purposes in interior
decorating,

For interior wall paints, window-shade paints and
enamel undercoaters, lithopone has first claim to popu-
larity, because of its very great opacity and moderate
cost. It is not suitable for exterior paints, however.
Tt is quite likely that titanium oxide will find its greatest
field in the manufacture of interior flat wall paints be-
cause it is a very opaque pigment.

Transparent Colors—These are not really trans-
parent in the sense that glass is transparent, but they
are semi-transparent when mixed thin. The glaze colors
listed in Chapter II, and especially the lake colors and
aniline colors are the best examples of the transparent
class, but even the commonly good grades of tinting
colors for house paints are satisfactorily transparent for
some jobs of glazing, mottling, blending and Tiffany
finish,

For mixing stains, only the transparent colors are
suitable. The aniline colors, being especially trans-
parent, are very fine for both staining and glazing.

The Fading of Colors—Among all the colors used
some are very permanent, some fairly permanent and
others are quite fu:-itive when placed in strong light or
subjected to the el ments on exterior surfaces. And it
should also be remembered that many colors which

prove quite fugitive and unsatlsfactmm&s&for
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the wrong purpose are really suitable and satisfactory
when used for the purpose for which they were manu-
factured. For instance, the beautiful lake colors made
for superfine automobile painting and to be protected
by many coats of varnish, would not give satisfactory
service if used to tint outside paint. Bright colors
made with Prussian blue, chrome green and ecertain
anilines will not hold their colors long in direct sun-
light, yet there are no more permanent colors of their
kind to take their place. If judgment is shown about
using fugitive colors, placing them out of strong light
or on interior surfaces, they are completely satisfactory.

Earth colors such as venetian red, raw and burnt
umber, raw and burnt sienna, yellow ochre, and some
few others are, generally speaking, more permanent
than chemical colors like Prussian blue, chrome green
and chrome yellow; but, as stated, the latter are suffi-
cently permanent for the purpose of house decorating,
and there are no others to take their place. If blues
and greens are to be used for exterior exposure, mix
them with earth colors to increase their permanency;
that will dim their brightness, but when added to white
or black, pleasing tints and shades are secured.

Following is a tabulation of colors arranged according
to their permanence in light:

NON-FADING
Raw Sienna Venetian Red
Burnt Sienna Chromium Oxide Green
Lamp Black Toluidine Red
Ivory Drop Black Yellow Ochre
Carbon Black Tuscan Red
Black Oxide of Iron Vermilion
Indian Red Ultran arine Blue
Raw Umber (excepts en uacd
Burnt Umber . Cobalt Blue

Vandvke Rrown
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FAIRLY PERMANENT

Chrome Green, Light Chrome Green, Dark
Chrome Yellow, Light Chrome Yellow, Orange
Chrome Green, Medium  Cadmium Yellow
Chrome Yellow, Medium Para Red (aniline)

FUGITIVE

Prussian Blue Yellow Lake
Antwerp Blue Carmine
Chinese Blue Crimson Lake
Duteh Pink Searlet Lake
Red Lead Purple Madder
Aniline Reds Madder Lake

(except Toluidine) Rose Madder
Indigo Purple Carmine
Indian Yellow Violet Carmine

Chemical Reaction of Some Colors—Certain combi-
nations of colors and pigments result unfavorably
because they set up chemiecal reaction which should be
avoided. The principal ones which a decorator is likely
to encounter are the use of ultramarine blue, cobalt
blue, English vermilion and Chinese vermilion, with
white lead. In the making of ultramarine blue and
cobalt blue, sulphur enters the process and this reacts
unfavorably upon the white lead, turning it from lead
carbonate, which is white, to lead sulphide, which is
black. When you cannot produce the blue tints or
shades wanted without using ultramarine blue, use oxide
zine for the white pigment instead of white lead. Prus-
sian blue, Antwerp blue, and in fact all blues except
ultramarine and cobalt, may be used satisfactorily with
white lead.

Ultramarine and cobalt blues, however, possess the
valuable trait of being proof against active lime, soda
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and alkali in new cement and plaster walls. Conse-
quently, tints and shades made with these blues do
not fade and spot as do tints and shades made from
Prussian blue when used on new plaster and cement
surfaces. )

Until such surfaces have aged, which requires a mat-
ter of months, their caustic properties are still active,
and will cause these colors to change to a spotty appear-
ance and fade out in places. A new surface of this kind
can be chemically aged by brushing on a solution con-
sisting of ten or twenty parts zinec sulphate to eighty
or ninety parts water.

English, French and Chinese vermilions being com-
pounds of mercury and sulphur should not be mixed
with white lead, chrome yellow, orange chrome or
American vermilion. Such vermilions have a tendency
to turn black when mixed with lead and lead colors.

Mercury vermilions should not be mixed with copper
colors like Emerald green (Paris), verdigris green and
malachite green if unfavorable chemiecal reactions are to
be avoided. American vermilion is a basic chromate
of lead resulting from the same process, generally
speaking, as chrome yellow, and it may therefore be
used where Chinese and FEnglish vermilions are not
advisable.

Indian red as made today i€ a chemical color produced
from iron and steel scales removed by the use of certain
acid liqugrs in the mills. If the acid is not completely
eliminated, paint made from Indian red for use on iron
and tin surfaces will cause rusting instead of protecting
such surfaces, for which purpose the paint is used. Care-
ful manufacture, however, completely eliminates *or
neutralizes the acid. Venetian red, being manufactured
in substantially the same way, is llkely to possess the
same characteristics.

Bleeding Colors—In past years rather large quan-
tities of aniline red stains have been used for producing
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mahogany finished wood trim in homes and for furni-
ture finishing in mahogany. Some of these mahogany
stains were of the para red class of anilines, which have
exceptional penetrating ability. As long as the finish
of the wood remained mahogany no difficulty occurred,
but when the finish is changed to white paint, white
enamel or light tints in paint or enamel, these para red
anilines soon penetrate the new finish and turn it to a
clouded pink color.

In some of the simpler cases the aniline ean be sealed
up by brushing on a coat or two of shellac. In some
cases a coat of flat black mixed from coach or ivory
black ground in Japan and turpentine will stop the
bleeding. In the most radical cases nothing but a coat
of aluminum bronze paint has been found effective. The
enamel or painted finish, of course, is produced on top
of the bronze coat. In some cases decorators have
stripped off the old finish down to the bare wood and
washed the wood thoroughly with aleohol, and later
with liquid varnish remover, in order to remove all of
the original stain .possible from the pores of the wood.
After this stripping-off process the new finish is built
up on top of a coat or two of shellae.

Slow-Drying Colors—In the use of certain color pig-
ments it is well to keep in mind that some dry more
slowly than others. For instance, the prinecipal slow-
drying colors are lampblack, chrome yellow, yellow
ochre, chrome green, and the oil soluble aniline colors.

In using slow-drying colors, where only a small quan-
tity is added to a white paint to make light tints, you
will experience no difficulty with slow-drying or tacky
paint, but where these colors constitute a rather large
proportion of the paint mixture it is wise to increase
the amount of Japan drier and turpentine in the paint,
especially for hot, humid or cold wet weather.

Madder Lake (not alizarine Madder) should not be
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mixed with Mars yellow, Mars red, Mars violet or golden
ochre. This to avoid unfavorable chemical reactions.

Cadmium yellow ought not to be mixed with any of
the lead eolors, chrome yellow, orange chrome or Ameri-
can vermilion, or with copper colors like Emerald green,
verdigris green or malachite green as unfavorable
chemical reactions result.

Zine yellow when exposed to strong light changes to
a green hue but after such a change it remains a per-
manent light green valuable for lemon and greenish
yellow tints.

Cerulean blue has a tendency to turn to a greenish
hue with age.

Verdigris green must not be mixed with lake colors.
It violently attacks them and is quite fugitive in light
itself.

Antwerp blue and raw sienna should not be mixed
together. The sienna destroys the blue color rather
rapidly.



CHAPTER IV
HOW COLORS ARE PREPARED FOR THE TRADE

The colors made for tinting white paint for outside
house painting are ground in linseed oil to a thick
paste. They are put up in one-pound and five-pound
cans and 1214-pound and 25-pound pails. Larger pack-
ages can be had for special purposes.

There are several grades of tinting colors. It will
pay to buy the best grade, because such colors are
brighter, clearer and have greater tinting strength. A
lesser quantity of high grade tinting color is required
to tint a white paint to a desired color, Cheaper grades
of tinting colors not only lack tinting strength, but are
apt to be cloudy, or muddy.

There are some variations in names of tinting colors
since some manufacturers give special names to certain
grades of standard colors, but the principal colors
ground in oil for tinting house paints are these:

TINTING COLORS GROUND IN OIL

REDS
Indian Red Secarlet Vermilion
Tuscan Red Unfading Vermilion
Turkey Red English Vermilion
Venetian Red Permanent Red
BLUES
Chinese Blue Prussian Blue
Cobalt Blue Ultramarine Blue
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YELLOWS
Light or Canary Chrome Dutch Pink
Yellow ' Golden Ochre

Medium Chrome Yellow  Yellow Ochre
Orange- Chrome Yellow  French Yellow Ochre

BLACKS
Coach Black Lamp Black
English Blue Black Carbon Black
Ivory Drop Black Black Iron Oxide
GREENS
Light Chrome Green Forest Green, light, me-
Medium Chrome Green dium and dark
Bottle Green Emerald Green
Bronze Green Qlive Green
BROWNS
Raw Sienna Burnt Umber
Burnt Sienna Vandyke Brown
Raw Umber Brunswick Brown

DECORATORS’ OIL COLORS

For the use of decorators, artists and furniture fin-
ishers, a finer ground, brighter and clearer toned grade
of color is ground in oil. They are used for all manner
of decorating jobs such as on wall and furniture sten-
cils, polychrome finishing and painting of pictorial and
mural subjects on theatre scenes, signs, banners and
wherever high class oil colors are needed.

Following are the colors of this class, ground in oil
and put up in tubes and one-pound press-top cans:

REDS
Decorators’ Red Tusean Red
Indian Red Venetian Red
Permanent Red American Vermilion
Rose Pink : English Vermilion

Turkey Red
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BLUES
Antwerp Blue Prussian Blue
Cobalt Blue Ultramarine
YELLOWS

Chrome Yellow, Lemon Duteh Pink

Chrome Yellow, Light Golden Ochre
Chrome Yellow, Medium  Yellow Ochre, French
Chrome Yellow, Orange

GREENS
Chrome Green, Light Sap Green
Chrome Green, Medium Zinnobar Green
Chrome Green, Dark Ultramarine Green

BLACKS
Ivory Black Lettering Black
Lamp Black
‘ BROWNS
Burnt Sienna Raw Umber
Raw Sienna Vandyke Brown
Burnt Umber

LAKES
Alizarine Lake Mauve Lake
Blue Lake Olive Lake
Carmine Lake Orange Lake
Crimson Lake Rose Lake
Geranium Lake Secarlet Lake
Green Lake, Light Yellow Lake
Green Lake, Dark

WHITE

Flake White (white lead) Cremnitz White (white
Zinc White (zine oxide) lead)
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DECORATORS’ GLAZE COLORS

For high eclass glazing, mottling, blending, Tiffany
and other special wall finishes, colors are needed which
are not alone brilliant and clear, but also quite trans-
parent. These are called glaze colors. The following
list of glaze colors is quite complete. They are ground

in oil and put up in tubes and one-pound cans:

YELLOW
Brown Pink Yellow Lake, Light
Gamboge Yellow Lake, Deep
Ttalian Pink Royal Golden Lake
Indian Yellow Raw Sienna
Orange Lake

GREEN
Alizarine Green, Light Malachite Green
Alizarine Green, Deep Sap Green
Blue-Green Vert Emeraude
Emerald Green Verdigris
Green Lake, permanent

BLUE
Cobalt Blue Steel Blue
Chinese Blue Verditer Blue
Italian Blue Ultramarine Blue
RED

Alizarine Crimson Permanent Vermilion,
Alizarine Lake Light
Carmine No. 40 Permanent Vermilion,
Florentine Lake Deep
French Nakaret Carmine Rose Madder
Geranium Lake, Bluish Scarlet Lake

Geranium Lake, Yellowish Vienna Rose Lake
Permanent Crimson Lake Asphaltum
Permanent Turkey Red
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PURPLE
Deep Purple, extra Ieliotrope
Royal Purple Magenta

DECORATORS’ DISTEMPER WATER, COLORS

These are such colors as are used for graining and
for wall decorating. They are finely ground, clear and
bright. They were extensively used in past years for
wall decorations, stencils and other ornamental forms
in what was called fresco decoration.

These colors are ground in water and are thinned
with water, adding glue or other binders. This is
practically a caleimine proposition, although ordinary
calcimines were made by the painter with dry whiting,
cheaper dry colors, glue or casein and water. Dis-
temper colors come in glass jars.

BROWNS

Cologne Brown Raw and Burnt Umber
Raw and Burnt Sienna Vandyke Brown

BLACKS

Ivory Drop Black Lamp Black

BLUES

Antwerp Blue Italian Blue

Azure Blue Paris Blue

Chinese Blue Prussian Blue

Cobalt Blue Ultramarine Blue
YELLOWS

Chrome Yellow, light, me- Golden Ochre

dium and dark Ultramarine Yellow

Dutch Pink Vallow Ochre
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GREENS
Antwerp Green Lime Green
Chrome Green, light, me- Malachite Green
dium and dark Moss Green
Emerald Green Neuwieder Green
Leaf Green Olive Green
PURPLES
Ultramarine Violet
WHITES
Flake White (white lead) Zinc White
REDS
American Vermilion, Rose Pink
light and dark Turkey Red, light and dark
English Vermilion, Tuscah Red
light and dark Venetian Red
Indian Red Ultramarine Rose
LAKES
Carmine Maroon Maroon Lake
French Maroon, Dark Purple Lake
Geranium Lake Rose Lake

Green Lake Rose Madder

ARTISTS’ COLORS

These are similar to decorators’ oil colors and glaze
colors—identical in most cases. They are put up in
tubes and are used for all manner of decorative work
by artists and decorators.

French Carmine Chinese Vermilion
Rose Madder ‘Crimson Madder
Scarlet Lake Crimson Lake
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Mwdder Lake
Geranium Lake
Macder Carmine
Alizarine Crimson
Orange Vermilion
Scarlet Madder
Scarlet Vermilion
Pink Madder
Rubens’ Madder
Carmine No. 2

American Vermilion

Madder Liake Deep
Harrison Red
English Vermilion
Rose Carthame
French Vermilion
Nopal Red
Rose Dore
Chrome Orange
Light Red
Venetian Red
Mars Red

Terra Rosa
Indian Red
Antwerp Blue
Permanent Blue
Prussian Blue
New Blue
Chinese Blue
Cerulean Blue
Indigo

Cobalt Blue
Ultramarine”
Ulltramarine Ash
Gray Tint
Pavne’s Gray

Lamp Black

Blue Black

Ivory Black

Sepia

Asphaltum

Bitumen

Burnt Umbe;

Raw Sienna

Mars Brown

Flesh Ochre
Caledonian Brown
Bone Brown

Brown Ochre

Brown Pink

Raw Umber

Burnt Sienna
Vandyke Brown

Mars Orange

Nopal Orange

Chrome Yellow, No. 1-L
Chrome Yellow, No. 2-M
Chrome Yellow, No. 3-D
Indian Yellow

French Naples Yellow
Naples Yellow, No. 1-LIi
Naples Yellow, No. 2-M
Naples Yellow, No. 3-D
Lemon Yellow
Strontian Yellow
Kings’ Yellow

Citron Yellow

Cobalt Yellow, light
Cobalt Yellow, deep
Cadmium Lemon
Cadmium Pale

Cadminm N’é‘ﬂ}ﬁ
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Cadmium Deep Olive Green

Cadmium Orange Chrome Green, No. 1-L
Perfect Yellow Chrome Green, No, 2-M
Gamboge Chrome Green, No. 3-D
Aureolin Emerald Green

Yellow Lake Veronese Green
Transparent Gold Ochre  Emeraude Green
Italian Pink Malachite Green

Zine Yellow Oxide of Chromium
Brilliant Yellow Viridian

Yellow Ochre Terre Verte

Permanent Yellow Cobalt Green

Mars Yellow Permanent Green, light
Mars Violet Permanent Green, medium
Cobalt Violet Permanent Green, deep
Violet Carmine Verdigris Green

Mauve Zinnober Green, light
Magenta Zinnober Green, medium
Purple Lake Zinnober Green, deep
Purple Madder Sap Green’

Brown Madder

AUTOMOBILE AND SIGN PAINTERS’ JAPAN COLORS

Although colors ground in Japan are used by deco-
rators and furniture finishers to some extent, automo-
bile, carriage and wagon painters use the bulk of these
colors. Sign painters likewise usc quite a quantity of
Japan colors.

The name might suggest to some that these colors
are made in the orient, in Japan, but that is not the
meaning intended. They are colors which are ground
in a special, quick-drying varnish for a binder and
painters thin them with a volatile liquid (turpentine
usually) which, when it evaporates, leaves a dead flat

onnfana af anlar
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Colors ground in Japan are needed when tinting white
enamel or varnishes, They are thinned to brushing

consistency with turpentine.

The colors usually ground in Japan are these:

REDS

American Vermilion, Pale Parisian Red
American Vermilion, Deep Princess Louise Lake
Carriage Part Lake, Light Runabout Red, Light

Cherry Red

Cinnabar Red
Insignia Red

Motor Car Red, Light

Motor Car Red, Medium

Motor Car Red, Deep

Runabout Red, Deep
Saginaw Red, Light
Saginaw Red, Medium
Saginaw Red, Deep
Tuscan Red

Tuscania Red

WINES AND MAROONS

Rich Maroon

Deep Wine

GREENS

Alpine Green
Apple Green, Deep
Brewster Green, Light

Brewster Green, Medium

Brewster Green, Deep

Car Body Green, Double

Light
C. P. Green, Light
C. P. Green, Medium

C. P. Green, Double Deep
BLUES

Alsace Blue
Annapolis Blue
Azure Blue, Light
Blue Devil Blue

KEmerald Green, Light
Liberty Green

Milori Green, Light
Milori Green, Deep
Napier Green, Light
Olive Green, Medium
Phaeton Green
Roumanian Green

Sage Brush Green, Light

Car Body Blue, Light
Coach Blue, Light
Coach Blue, Deep
Coventry Blue
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English Violet
Holland Blue
Insignia Blue
Packard Violet
Peacock Blue
Prussian Blue
Rolls-Royece Blue

Suburban Blue, Light
Suburban Blue, Medium
Town Car Blue, Light
Town Car Blue, Medium
Town Car Blue, Deep
Ultramarine Blue
Violet Purple

BROWNS

Antwerp Brown
Beaver Brown
Biege Brown, Light
Biege Brown, Deep
Brussels Brown
French Brown
Golden Brown
Khaki Brown
Moleskin, Light

Moleskin, Deep
Mojave Brown
Olive Brown
Onondaga Brown
Packard Brown
Sienna, Raw
Sienna, Burnt
Umber, Raw
Umber, Burnt

YELLOWS .

Cream Color, Light
Chrome Yellow, Light
Chrome Yellow, Medium
French Ivory

Italian Cream

Lemon Yellow, Pale
0ld Ivory

Orange, Light

Orange, Medium

Orange, Double Deep

Permanent Yellow, Me-
dium

Straw Color

BLACKS

C. P. Lamp Black
Coach Painter’s Black
Drop Black

English Coach Black
English Drop Black
Ivory Jet Black

WHITES

Flake White (white lead)

Zine White in Demar
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GRAYS
Artillery Gray Freneh Gray, Medium
Battleship Gray French Gray, Double Deep
Dustproof Gray, Deep Gun Metal Gray, Light
Fawn Gray Gun Metal Gray, Deep

French Gray, Light

GROUND COLORS

Azure Blue Rich Red

Light Blue Medium Vermilion
Light Red Deep Vermilion
Deep Red Deep Maroon

DRY TINTING COLORS

Painters and decorators use dry colors for putty,
caleimine, special wall finishes, stains and other pur-
poses. The above colors listed as ground in oil are
practically all sold in dry form.

Following is a list of the dry colors and other dry
pigments sold by painters’ supply houses:

BLACK
Graphite
English Powdered Drop Black
American Powdered Drop Black
Swedish Black
1-1b and 25-1b packages and barrels

LAMP BLACK

Coach Painters’, in 1-1h papers
Germantown, in 1-1b papers
Germantown, in 14-1b papers
Germantown, in 14-1b papers

1-tb and 40-1b packages and barrels
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GREENS

Union Chrome, medium or dark
No. 3 Chrome, medium or dark
Paris

Bottle Green

Bronze Green

Olive Green

1-1b., 25-1b. and 100-1b. packages

VENETIAN REDS
York Venetian Red
Craydon English Venetian Red
Regent English Venetian Red
1-1b. and 100-1b. packages

REDS
Red Lead in 25-1b. kegs
Indian Red, Super’
Oxide of Red
Permanent Red
English Rose Pink
English Rose Lake
Turkey Red, Light, No. 2
Turkey Red, Deep, No. 3
English Vermilion, in 30-1b. bags, Light and Dark
Acoricultural Vermilion
American Vermilion
Tuscan Red
Litharge
1-1b. and 251b. packages

LAKES, ETC.
Carmine, No. 40
Geranium, AA
Vienna
No. 16 Lake
l-ounce and pound package
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MINERAL PAINTS
French Gray
Zine White Mineral
Metalic Brown, Prince’s Shade
Dark Red Iron Paint
Prince’s Metallic Brown
Red Iron Primer
Red Oxide
1-1b., 100-1h. and barrel packages

YELLOWS

C. P. Chrome Yellow, Light, Medium or Dark
Genuine Chrome, Light, Medium or Dark
Dutech Pink

1-1b., 25-1b. and 100-ib. packages

YELLOW OCHRES

Chrome Ochre, Light or Dark

Imported Golden Ochre

Imported French Ochre

Rochelle Ochre

1-1b., 25-1b. and 100-1b. packages and barrels

BROWNS
Vandyke Brown
Raw or Burnt Turkey Umber
Raw or Burnt American Umber
Raw or Burnt Italian Sienna
Raw or Burnt American Sienna
Bismarck Brown (red)
1-1b. and 25-1b. packages

WHITES
Flake White (white lead)
Extra Gilders’ Whiting, lump or bolted
Zine, French Green Filler
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White Primer

Silica

Dental Plaster Paris

Pure White Lead

1-1b., 25-1b. and 100-1b. packages and barrels
BLUES

Celestial Blue

Cobalt Blue

S. P. Prussian Blue

Soluble Blue

Ultramarine Blue, H. B.

1-ib. and 25-1b. packages

WOOD-FILLERS

Silver White Filler
Orange Mineral

Pure Silex (silica)

1-1b. and 100-1b. packages

BRONZE POWDER COLORS

The less expensive decorators’ bronze powders come
in grades designated as Pale or Rich Gold; Fine Pale
or Rich Gold; Extra Fine Pale or Rich Gold; Superfine
Pale or Rich Gold.

Then there is a grade of bronze powders which are
more brilliant and finer in texture described as: Roman
Gold; Koh-i-Noor Pale and Rich Gold; Hochglands Pale
Gold; French Gold Leaf; Karet Gold Leaf, XX Deep;
Vernis Martin.

Another grade, called colored metallics, is made for
decorative artists, sign painters, window shades, wall
paper, button and artificial flower manufacturers. The
colors in this line are: Gold, Copper, Red, Dark Green,
Light Blue, Crimson, Purple, Orange.

There is a grade known as Patent Bronzes which in-



HOW COLORS ARE PREPARED TFOR TITE TRADE 63

cludes such colors as: Lemon, Fire, Crimson, Orange,
Blue.

For less expensive decorative work a grade called spe-
cialty Bronze Powders includes such items as: Radiator
Gold; Statuary Bronze; TTandmade Lining and Strip-
ing; Aluminum A ; Chemically Pure Aluminum ; Alumi-
num Striping; Natural Copper.

COIOR VARNISH

These are rubbing varnishes made for the automobile,
carriage and wagon painters. They contain very little
color. Painters often make their own color varnish by
adding a few ounces of color to a gallon of rubbing
varnish. The color is thinned a little with turpentine
and strained, then it is thoroughly mixed into the var-
nish and the whole mixture is again strained.

COLOR LACQUERS

These are quick drying varnishes bought in ready
prepared form or mixed by decorators by adding bronze
powder or other colors to clear wood lacquer.

Some of the poor grades of yellow ochre retard the
drying of a paint film. They are inclined to retain
moisture, and that characteristic promotes the growth
of mildew in certain climates. The popularity of yellow
ochre twenty-five or thirty years ago was eclipsed by
the use of cheap grades of yellow ochres, because they
contained moisture and did not anchor firmly in the
pores of the wood. Much eracking and scaling of paints
resulted. The use of real French ochre did not result
in this condition, but the cost of this high-grade color
was greater than the cheap ochres, and so it was not
extensively used.

Raw umber has a rather large content of manganese,
which makes it an excellent drying color; in fact, raw
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umber is used sometimes in the manufacture of liquid
driers.

Lampblacks are made in so many different ways that
it is difficult to determine upon examination just what
quality a package contains. In the burning of oils or
other substances to make lampblack, the introduction of
too much air produces grayish blacks, and too little air
results in a content of oil or volatile acid. When the
burning process is forced too much, the resulting prod-
uet is not only an inferior black, but one which contains
both oil and acid in sufficient quantities to cause spon-
taneous combustion. This is a dangerous dry pigment
to handle; it is slow-drying and likely to corrode metal
surfaces because of the acid content. In other words,
black paint made from such lampblack is apt to destroy
metal surfaces which it is supposed to protect.

Gas and carbon blacks, which are sometimes added to
good lampblack to increase tinting strength, are detri-
mental, not alone because they change jet blacks to
brownish tones but because they result in-a separation
of the pigment and the oil. Uneven, streaky black paint
and muddy gray tints are also caused by these inferior
gas and carbon blacks.



CHAPTER V
BASIC PAINT PIGMENTS

The term ‘‘paint’’ is broad in its meaning, and many
mixtures for many purposes are called paint. The
materials which are suitable for use by decorators and
house painters as pigment bases for paints are limited
to a comparatively small group, because such paints
must possess good working qualities, opacity, perma-
nency of colors, and general durability, as a rule.

What Is Paint?—DBriefly, it is a mixture of basic
white or colored pigments and tinting colors with oil,
varnish, glue or casein binders, volatile solvent spirits
and driers.

The purpose served by the basic white or ecolored
pigments is that of covering, hiding and protecting a
surface from decay, rust or abrasion caused by the
elements—sun, rain, frost, snow, sleet and cold. By
excluding moisture, paint performs its most valuable
service on exterior surfaces. On interior surfaces paints
are not needed as protection, but to give uniform color,
texture and decorative value.

The purpose served by tinting colors is principally
that of decoration, although in white paints made with
pure white lead alone, colors have a tendency to harden
the paint film and retard or prevent excessive chalking
of the paint.

The purpose served by the binders is that of cement-
ing the pigment and color particles together and to the
surface. In outside house paints the bindetAs UNESed.
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oil; in interior paints and semi-enamels the binder may
be linseed oil, varnish, glue or casein.

The purpose served by the volatile spirits such as
turpentine, benzine or mineral spirits in paints is that
of assisting the paint to penetrate into the pores of the
surface more deeply and also to make the paint brush
out more freely, especially in cold weather. These are
solvents of oils, varnishes and resins.

Benzol, aleohol, amyl acetate and methyl alecohol are
solvent spirits used principally in the varnishes, lacquers,
enamels and specialty products used by painters, deco-
rators and factory finishers on furniture, metal and all
manner of manufactured products which are decorated
or coated to gain protection.

All of these liquids evaporate more or less completely
on exposure to the air.

The purpose served by driers in paints and oils is
that of increasing the speed of drying and to produce a
harder surface. The saving of time, permitting one
coat to be placed on top of another within a reasonable
time, and to cause the paint to dry before dust and
clouds of insects accumulate on the wet surface, disfigur-
ing it, are the principal purposes served by driers.

For years without number, painters have made out-
side paints from a mixture of white lead, linseed oil,
turpentine and Japan drier for white paint; and for
colored paints the same mixture plus tinting colors have
been used.

For the last quarter century or so there has been
much research and experimenting done to prove that a
combination of pigments is better than white lead alone.
From this has resulted the extensive manufacture of
prepared house paints called ready mixed paints. The
higher class prepared paints of today are rendering
good service, and there are many technically minded
men who beheve that a combination of basic paint pig-
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ments is better than any single pigment, their idea being
that the strength and weakness of each of the principal
pigments differ, and that by combining two or more of
these pigments in suitable proportions, the virtues of all
are gained and the weaknesses of all are overconie.

Most paints are made with a white pigment base as
the major item, although very dark colors—the hlacks,
dark greens, browns and reds—are mixed without white
pigments and from a color pigment alone, or from a
mixture of two or more color pigments. Some of these
dark colored paints are among the most durable paints
known. For example, the great popularity of the red
barn on American farms, box cars and railroad ecars,
was the result of the fact that real venetian red and
good linseed oil made about as serviceable and econom-
ical paint as was known. Today the non-fading quality
of venetian red is not always present, because some of
these dark reds are not earth pigments like the original
venetian reds, nor well made chemical venetian reds,
but, rather, are made by eoloring white inert pigments
with aniline colors to match venetian reds. No decep-
tion is intended, usually, and the manufactured reds are
marketed under private brand names for what they are.

The black and the brown earth pigments also make
very durable paints.

Before instruetion in mixing of colors and paints can
be given, a brief deseription of the basic paint pigments
is essential. There is much of interest to be written
about each of the principal pigments, but to go into the
technical qualities and manufacture of each pigment
would in itself constitute an extensive book. So only the
outstanding characteristics of each paint pigment is
proper in this work.

White Lead.—First mention is given this venerable
white pigment because it has been the backbone of the
paint industry for over two hundred years. Its good
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qualities are legion, and when it comes to mixing white
paint for exterior surfaces it has no real competitor in
its combination of essential qualities.

‘White lead is made by several manufacturers and by
two principal processes—one, the Old Dutch process;
the other, the Carter process. The former makes lead in
from ninety to one hundred days; the latter makes it in
about twelve days. There is little choice as between the
products of both processes as to serviceable qualities.
In the matter of whiteness the Carter process will, on
an average, produce whiter lead. In the matter of tex-
ture, fineness, opacity (hiding power) and uniform
composition there is little choice,.

‘White lead is the most opaque white pigment known
to chemistry for exterior painting. All high-grade white
and light-colored paints for exterior use contain a large
amount of white lead—from 60 to 80 per cent, to be
more specifie,

‘While white lead possesses most of the desirable quali-
ties of good paint, it has one weakness; namely, it makes
a paint that is a little too soft, one which chalks or dusts
off the surface after a couple of years when white paint
is used. This peculiarity can, however, be easily over-
come by the addition of from 10 to 15 per cent of zine
oxide to the paint to make a little harder film. In some
localities, notably along the sea cost, the tendency of
white lead paint to chalk is greater, and the addition
of from 20 to 25 per cent of zine oxide is made by some
painters.

Zine should never be used in the priming, or under
coats;—use it only in the last coat. If too much zine
is used and if it is put in to the priming coat there is
some likelihood that the paint will erack and scale off,
because the film becomes too hard and brittle to expand
and contract with the surface during temperature
changes.
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The use of a moderate amount of tinting colors with
white lead paint to mix tints and shades retards the
chalking. '

The ideal in paint mixing is to make a film which will
be hard enough to avoid chalking and soft or elastic
enough to-avoid cracking and scaling. It is better, of
course, to have a paint chalk than to have it erack and
scale, because a chalking surface is ready to be repainted
any time, while a cracked and scaled paint must be
burned and sceraped off and that proves rather expensive.

‘White lead is a natural drying pigment. It combines
readily with linsced oil and has the desirable brushing
and sanding qualities looked for by decorators and
painters.

‘White lead can be secured in dry powder form, but
it is more commonly used as a thick paste which is com-
posed of 92 per cent white lead and 8 per cent linseed oil.

Sublimed white lead, which is a basie lead sulphate, is
accepted in government specifications as equal to basic
carbonate white lead. .

‘White lead is manufactured from three prineipal
elements—Ilead metal, acetic acid (vinegar) and carbonie
acid gas. No matter what process is used, the same raw
materials enter into the manufacture of white lead. In
other words, pure white lead is the result of the action
of acetic acid and carbonic acid gas on lead metal. The
lead metal is corroded into a white powder by the action
of acetic acid and carbonic acid gas, and the fine white
powder is then ground with pure linseed oil to a thick
paste and is ready for the painter.

One of the interesting and useful peculiarities about
white lead is that the pure pigment as it is marketed
can be reduced or returned to the metallic form by fire.
A piece of white lead paste as large as a nickel will
reduce to a bit of lead metal about as large as an ordi-
nary pea when placed on a charcoal block and subjected
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to the heat from a blow torch. The test is infallible.
If the lead has been adulterated to any appreciable
extent it will not reduce the lead metal.

You can cut a splinter about the size of a match from
a house painted with pure white lead twenty years ago,
hold a match under it, blow it gently to increase the
heat, and you will notice little bheads of bright lead
metal forming. In the same manner a little white lead
paste from a keg put on the head of one match and
burned with another match will reduce to beads of
metallic lead.

Coach and Car Lead—This is a white lead manufac-
tured for many years and used by ecarriage and wagon
painters. It is very fine and is ground in refined,
bleached linseed oil. Tt dries hard and sandpapers with-
out gumming. It possesses the characteristics in general
with pure white lead.

Flake White—This pigment is a pure carbonate of
lead (white lead) made for artists, decorators and fac.
tory furniture finishers. The dry white lead is sifted
to secure the very finest texture. The lead is ground
and reground with refined, bleached linseed oil, which
makes it dry hard and rapidly and to sandpaper without
gumming. Flake white is marketed in the dry form and
ground in oil.

Flake white is sometimes called Cremnitz white, blane