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A Handbook of Dyes from Natural
Materials is a unique cookbook of dye
recipes collected from outstanding
contemporary dyers across the conti-
nent. Their focus is on the practicality,
availability, use, and beauty of dyes
produced from natural materials.

Recipes and methods are clearly
explained, and each dyestuff used is
fully identified. The colors obtained
have been coded with the standard in-
dustrial colors contained in the
ISCC-NBS Centroid Color system,
providing natural dye colors with a
predictability and standardization
previously only applied to syn-
thetically dyed colors. In addition, the
dyes were subjected to industrial
lightfastness tests, and industrial
standards have been applied to them.

A basic dye method is thoroughly
discussed. Even the most novice of
dyers can easily follow the step-by-
step method, and excellent illus-
trations depict the equipment needed,
plants and other materials to be used
as dyestuff, as well as imaginative uses

for the dyed fibers.

A Handbook of Dyes from Natural
Materials will be welcomed by fiber
artisans, students.and teachers alike
for its fresh approach, broad scope,
and color accuracy.
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Introduction

Any discussion of dyes made from naturally occurring materials necessi-
tates the basic understanding that an individual is using something
gathered from nature to impart color. The dyer is extracting color from
one material and applying that color to something else, whether it is the
dyer’s body, a shelter, garments or fabrics, food, or a multitude of other
things. Since individual dyers have developed working methods, color
and dyestuff sources and preferences, and personal philosophies of dye-
ing, the results of the color derivation and application tend to be per-
sonalized. They are attuned to the dyestuff available to the dyer as well
as to the objects to be dyed.

My purpose in writing this book has been threefold:

First, I wanted to examine some basic attitudes and working meth-
ods of contemporary dyers in North America who have elected to use
natural materials to produce color—a means of dyeing that to many
people seems very old-fashioned and silly when there are so many
synthetic dyes available for home use.

Second, I wanted to present recipes for natural dyes that have been
tested for lightfastness. Many people dismiss natural dyes as fugitive
and unfast, and they believe that natural dyes easily lose their color. In
fact, just the opposite seems to be true in many cases. To test the dyes,
a sample from each method or recipe provided in this book was tested
for fastness to light, using industrial methods in a weatherometer. This
instrument tests lightfastness by means of a carbon arc lamp in con-
trolled atmospheric conditions. Development of weatherometers came
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about after synthetic dyes had fairly monopolized the industrial dye
market; as a result, most natural dyes have never been tested under the
standard industrial methods, nor are there fastness ratings for most
natural dyes (these are the ratings used by the dye industry to guide
manufacturers in their choice of the proper dye to suit their purposes).

Third, I have been interested in providing natural dyers with a
means of communicating about the colors they obtain. Industry uses as
a reference the Colour Index, which codifies synthetic dyes to a color
system that enables the synthetic dyer to actually check on the color
that the dye should produce. But only a very few natural dyes are
codified in the Colour Index, and those are primarily the ones that still
have a limited use in the dye industry. Most reference sources for
natural dyes give only very general descriptions of the colors produced
by the natural materials—for example, “yellow™ for goldenrod with
alum mordant, or “red” for madder with chrome mordant. To provide
a more accurate description, each dyed sample representing the
recipes and methods contained in this handbook has been coordinated
with the Inter-Society Color Council-National Bureau of Standards
(ISCC-NBS) Centroid Colors, and each sample color is designated with
the color code for the closest color match to it. The Centroid Color
System will be discussed in detail in Chapter 4.

People are often curious about the reasons why I've chosen to dye
with natural materials when it would be so much easier to buy a packet
of dye powder and have nearly instant color. Perhaps it’s because I love
soil and plants and my pet cochineal bugs, who slowly suck all the life
and color out of the succession of prickly pear cacti I feed them. Perhaps
it’'s because I don’t want one of humanity’s oldest arts, crafts, and trades
to disappear. Perhaps it’s because I can wander through the woods or
the vacant lots in town, gather up a few unsuspecting plants, take them
home, and brew a lovely dye all by myself. Perhaps it’s because there
are sometimes surprising results in the dyepot that make me wonder
and appreciate the fact that I can’t always control what nature has
produced. Perhaps it’s because dyeing with nature feels to me like the
way things are meant to be.

I do know that brewing dyes from natural materials has become
somewhat of an addiction; I can no longer look at a fruit tree and think
only of eating the fruit. Instead, I also think of the color the bark will
make when the tree sheds it, or of the color the peelings from some fruit
I have eaten will produce. Natural dyeing has become a part of me in
a way that adding a packet of laboratory-produced dye powder never
could, for working alone with nature is a very personal experience. I
enjoy nature’s produce, the dye process, the fibers, and the results. I
have discovered the rainbow in my dyepot.

X









Chapter 1.

Traditions
in Natural
Dyeing

No one really knows how or when people first learned that colors could
be taken from naturally occurring substances and transferred onto
stone, wood, clay, skin, or cloth. Many of the early staining and dyeing
discoveries were probably accidental, as when a section of cloth was
stained brown as someone sat on iron-rich soil—or perhaps a cook’s
hands absorbed color from food during its preparation. From dated
artifacts and early manuscripts we know that long before the Christian
era many civilizations in various parts of the world were using dyes and
pigments for many purposes. We also know, for example, that by
3000 B.c. dye workshops were functioning in the Far East. For how
many thousands of years had people been dyeing before organizing
those workshops? No one knows.

There were several important dyestuffs of antiquity, some of which
are still used (though not extensively) in the dye industry. Other dye-
stuffs have been lost to time, or their processing methods are no longer
known. The Tyrian purples and crimsons produced in the Mediterra-
nean area were obtained through a vat-putrefaction process using Buc-
cinum or porphyry whelks or mollusks. They were sometimes used in
combination with seaweed, and the colors produced were, by law, to be
worn only by the highest dignitaries. The dyeing of this purple cloth
was practiced somewhat secretively, and it was done exclusively by
government-appointed dyers.

Indigo, another vat-process dye, is thought to have been developed
in the Far East, involving the derivation of blue color by a process of
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dyeing and successive oxidation. Indigo vats were prepared directly
from various species of the genus Indigofera and other plants, such as
woad (Isatis tinctoria), that contained the blue coloring matter. It was
also discovered that a dyestuff with storage and commercial trade value
could be obtained by drying the plants or by dehydrating the vat. This
derived or precipitated indigo dyestuff was an excellent trade item and
usually sold in powder, paste, or cake form.

Kermes, a lac insect found in the Mediterranean area, supplied an
ancient red dye, as did roots from the madder plant (Rubia tinctorum).
Yellow dyes were easily obtained from a variety of plants, and each
continent had its favorites. Perhaps the yellow dye made from weld
(Reseda luteola) was the favorite of early European dyers.

Very early in dye history it was discovered that certain substances
could impart color to natural fibers and other natural materials if they
were put into a water bath with the fiber. These dyes needed no other
substances added to the dyebath. We now call these dyes “substantive™
or “direct” dyes. Other dyestuffs do not readily bond to the fiber with-
out an assist from a salt or other chemical; these dyes are known as the
“adjective” or “mordant’ dyes. There are also dyes which actually seem
to physically coat the fiber with color and not bond chemically to it in
quite the same way as the substantive or mordant dyes. Indigo vat dye
is an example of this physical or mechanical fixing of color to the fiber.

Ancient dyers also discovered the use of metal salts as both coloring
agents and as assistants in the bonding of dyes to fibers. These metal
salts are called mordants, and some, particularly aluminum and iron,
appear to have been in use in Egypt and India long before the Christian
era.

With the travels of Marco Polo in the late thirteenth century and
those of other explorers and commercial traders, regular trade routes
became well established between Europe, Africa, and the Far East. In
medieval Europe the dyers progressed to guild workshops, where large
quantities of goods could be dyed. The guilds, forerunners of the facto-
ries and labor unions, made extensive use of the newly imported dye-
stuffs and were able to expand their color schemes by adding new
dyestuffs to the inventory. They also found they could often combine
dyestuffs from the new foreign sources with those from closer to home.
Once the explorers reached the shores of the Americas, the exchange
of goods and the dye possibilities increased even more.

The discovery and colonization of America led to a new era in
European dyeing. Newly found dyestuffs such as the cochineal insects,
brazilwood, and annatto became regular trade goods. European dyers
had previously developed their color systems dependent primarily on
woad or indigo blue, madder or kermes red, and weld or various locally
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available yellows. With the introduction of the cochineal insect dye—
which had been in use in the Americas since long before the Christian
era—and the various other American dyestuffs, the dyers could produce
an even wider range of colors.

For pigments, the basic color system depends on the primary colors
of red, blue, and yellow; all other colors are obtained by mixing the
primaries and black or white. By using mordants, the ancient red,
vellow, and blue dyes, plus the newly introduced American dyestuffs,
the European dyers had a wide range of dye colors available for use on
leather and textiles of all kinds.

This engraving
from the early
nineteenth
century depicts
a scene in the
dyehouse at the
Gobelins in
Paris, long

. famous for their
T e o e ) tapestries.

Prior to European colonization of North America, the Native
Americans had for centuries been quite skilled at coloring their homes
and animals, their tools and textiles, and even their own bodies. The
groups of Native Americans differed in customs and religions; their
houses, food, tools, animals, and clothing were dependent on natural
resources that varied across the continent. Their coloration abilities
were both dependent upon and reflective of their environment.

These Native Americans were, as a whole, very conservative of
nature. They realized how much a part of the world they were person-
ally, as well as how dependent they were on nature’s provisions. In most
cases the old proverb “Waste not—want not™ was highly applicable.
When an animal was killed for food, non-edibles went into leather for
houses and clothing, sinew became sewing threads, bones became tools.
And in some cases, as with buffalo gallstones, portions became dyes and
paints.

Other dyes were produced from plants or earth ochres by tradi-
tional putrefaction or heating methods. Paints were made from the
same materials. Ground ochres were used to decorate pottery and
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leather. Juice from plants was used cosmetically and for coloring
materials other than the dyer’s skin. In Caesar’s time the native Britons
colored their bodies blue with woad; Native Americans colored them-
selves with chokecherry juice. An ocean apart, these groups were using
the same coloring processes for the same purposes; the resultant color
variations were dependent on the resources available in their environ-
ment.

When European immigrants began to colonize North America,
they brought the post-medieval but pre-industrial technology of seven-
teenth-century Europe with them. Since European cloth and dye work-
shops were reluctant to give up the new trade with the colonies, they
sent little or no equipment and very few expert weavers, finishers, and
dyers to the colonies. This forced the settlers to depend on imported
textiles supplemented with home production, which was mostly limited
to garments and household linens and blankets. Some very fine colonial

Dogbane
(Apocynum
cannabinum)
bark was used
for twine and
string by many
groups of Native
Americans. As a
dyestuff, it
produces strong
colors in the
gold and brown
ranges. (Photo:
Jan Cornies,
courtesy Jones
Sheep Farm)

textiles have fortunately been preserved, and of those produced at
home, many were dyed with natural dyes made from materials col-
lected by the colonists or purchased via the regular trade routes. Some
of the favorite colonial dyestuffs—goldenrod, various woods, indigo,
madder, walnut, and butternut—are still frequently used. In some areas
attempts were made to grow madder and indigo for commerce, but
these attempts were short-lived. There are patches still to be found in
the eastern United States of some of these madder and indigo plantings.

The American Revolution caused the colonists to realize how de-
pendent they were on imported goods from Europe, including textiles.
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Osage orange
(Maclura
pomifera)
provided 1wood

for tools and

hunting
equipment for
Native
Americans. [t
also produced
dyes for them,
as well as the
khaki dye for
World War I

army uniforms.

Fingerbraided
yarn pouch,
thought to be
Ojibwa. This

finely plaited

wool or hair

fiber bag is

beaded and

features a

highly unusual
resist area in the

fringe. The dyed

color is a very
deep rusty red.
Formerly the
property of the
Earl of
Warwick, it is
thought to have
been collected
during the
American
Revolution.
(Denver Art
Museum
Purchase)
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Sioux “scalp
coat” collected
at Fort Laramie,
Wyoming, in
1866. Made from
tiwo deerskins, it
is believed to
have been dyed
with red and
yellow ochers,
“buffalo yellow”
from buffalo
gallstones, and
native blue
“earth paints.”
(Denver Art
Museum
Purchase)

Chitimacha
double-woven
checker-weave
basket. Made in
Louistana in
1936, the split
cane was dyed
with black
walnut and
bloodroot.
(Denver Art
Museum
Purchase)
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Much of this dependency was soon relieved, however, for the Industrial
Revolution followed the war very quickly. With it came the establish-
ment of many industries in the new country, including the blossoming
of a full-scale textile industry. Spinning, weaving, finishing, and dyeing
moved from the guild workshop and the home into the mills and facto-
ries. And by the late nineteenth century dye chemists had been able to
produce a range of synthetic dyes which almost eliminated the need for
dyeing with natural materials.

Although we generally credit William Henry Perkin’s 1856 discov-
ery of coal-tar dyes as the beginning of synthetic or synthesized dyes,
it is important to remember that coal tar is a natural substance. A truly
synthetic dye is one in which a chemical compound is made by combin-
ing its elements artificially. A synthetic dye is not a “derived dye,” that
is, one that is produced by extracting a concentrated dyestuff from a
greater quantity or combination of natural materials. Some early dye
chemistry was based on derived dyes and from there went into synthe-
sis of the chemical compound necessary to produce a given color.

Several of the commercially important natural dyestuffs were mar-
keted (and still are) in a derived state. When you purchase natural
indigo, for example, you will rarely get the indigo in plant form. Instead
you will be sold lump, cake, powder, or paste indigo, derived directly
from the plant or precipitated in the vat. The plant has undergone one
or more of a number of processes, including being dried and pulver-
ized, or being fermented, evaporated, and formed, or it has been made
into a vat dye and dehydrated. The results and the product you are
being sold are still natural indigo. Synthetic indigo used by the dye
industry has the same chemical makeup—that is, it is essentially the
same chemical compound as natural indigo. But there is no plant base;
instead there are carbon, hydrogen, oxygen, and nitrogen atoms formu-
lated to match the indican molecules of natural indigo.

If it were not for isolated groups or interested individuals who have
held on to traditional means of dyeing with natural materials, there
might not be any natural dye technology in North America today. The
Tyrian purple dye methods disappeared around the twelfth century
and are now lost. Some pre-Columbian textiles appear to have been
dyed with an iron mordant, but because they have deteriorated, and
the techniques of dyeing were not passed down through the genera-
tions, we are unable to know just how the dyeing was done. What we
do have, however, are textile fragments from antiquity and some early
writings (Chinese manuscripts, Pliny, Aristotle) that demonstrate that
dyeing with natural materials was an ancient art and craft practiced in
many parts of the world thousands of years before the Christian era. But
a number of the early technological methods have been lost forever.
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This yarrow
(Achillea
lanulosa) and
related species
have been used
medicinally and
for dye by
native and
immigrant
Americans.
(Photo: Jan
Cornies,
courtesy Jones
Sheep Farm)

Fortunately there are today Native Americans who have main-
tained their heritage and the continuity of dyeing with natural materials
while contributing to contemporary life. Many groups are still dyeing
yarn and fabric, leather, basketry materials, wooden articles, and them-
selves while using the same rituals, dyestuffs, and methods traditionally
used by their ancestors (frequently for religious purposes). Likewise,
pockets of European settlers, isolated from the main currents of Ameri-
can life, have maintained their dye practices and home remedies. They
both need and genuinely appreciate nature’s healing powers and ability
to share colorful dyes. And there are those people who out of interest in
the traditional methods of producing dyes from natural materials have
done research and taught themselves or learned to dye from an exper-
ienced dyer. Thus the traditional ways of collecting materials, process-
ing them, and producing dye are still often practiced in North America.
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This
wool-and-cotton
coverlet was
woven by |
Gamble in 1834

Sfrom

indigo-dyed
wool on a white
cotton warp.
(Denver Art
Museum
Purchase)

Detail ofa’y
Stars with
Divided Table™
coverlet woven
with tomato-red
(probably
madder) and
handspun wools
on a white
cotton warp.
(Collection of
the author.
Photo: Carol
Strickler)
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Detail of a “Pine
Bloom ™ pattern
coverlet woven
with
indigo-dyed
handspun wool
on a white
cotton warp.
(Collection of
the author.
Photo: Carol
Strickler)

“Sunburst” quilt
of naturally
dyed silks and
cottons made in
the United States
and dated 1849.
It is 4" square.
(Denver Art
Museum Textile
Collection)

Single tulip
detail of a
cotton quilt
made n the
eastern United
States around
1825. Note the
calico printed
designs on the
leaves and stem
as well as on the
lower portions
of the blossom.
(Denver Art
Museum, Gift of
Mrs. Edna D.
Greenamyre)




(hapter 2.
Types of Dyes
and Dye Processes

Basically there are three types of natural dyes that color unspun fibers,
yarns, fabrics, leather, wood, and other non-synthetic materials. First
are the substantive dyes. These dyes molecularly bond directly with the
fiber during absorption into and adsorption onto the surface of the fiber.
You might think of absorption of the dye into the fiber as being some-
what like a sponge soaking up water; the whole sponge gets wet, and
the water fills up all the holes in the sponge. Adsorption works more like
painting the outside of the sponge; the color adheres to the surface of
the sponge but is not absorbed internally. Dyes are absorbed and ad-
sorbed at the molecular level by the fiber or other material during the
dye process.

Second is the adjective or mordant group of dyes. This group of
dyes, which includes a majority of the natural dyes, requires the pres-
ence of a fixative to chemically bond the dye pigments to the fibers.
Dyers have discovered that the presence of metal salts either in the dye
liquor or applied previously to the fiber facilitates bonding of the dye
and the fiber at the molecular level. The pigment obtained from the
natural dyestuff combines chemically with the metal-salt mordant to
form an insoluble coloring compound—-called a lake—on and in the
fiber. In old dye manuals these compounds were often called by names
like crimson lake or green lake or yellow lake, denoting either the color
itself or the source of the color. Some of the metal salts affect the
resultant dye color as well as the “hand™ or feel of the fibers and their
subsequent deterioration or discoloration from exposure to light and
moisture.
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The third group of dyes may or may not require a mordant, and
they do not bond to the fiber on quite the same basis as the first two
groups of dyes. Rather, these dyes, which include traditional vat dyes
as well as some hot water dyes, mechanically attach to the fiber, with
the effect of coating the fiber with color. While many of these dyes, such
as indigo, may be quite fast to light and washing, others “crock™ or fall
off the fiber through continued rubbing or washing.

Methods of using natural dyes are as varied as the dyers who actu-
ally do the work. There are several basic methods with which most
dyers are familiar; however, contemporary dyers, like their counter-
parts through the ages, use the materials and fibers available to them.
And, like most folk artisans, dyers add their own personal touches to the
dyeing process. Use of color, particularly color derived from the world
around us, is a personal choice, although results of a natural dyebath
may often surprise even the most experienced dyer. Except for earth
ochres or other minerals, natural dye materials are living things, and
soil, water, air, humidity, and elevation all play a role in determining
dye color and quality.

Whether the dyer chooses to use an imported, “exotic’ trade dye-
stuff or a “native” locally available material, there are several
basic methods which can be used with the dyestuff to obtain the dye
liquor.

Putrefaction/Fermentation

Perhaps the most ancient dye process is that of putrefaction or fermen-
tation. Vat dyes are based on this dye method, which involves placing
the dyestuff in a suitable container, adding liquid (usually water), and
then leaving the container alone for a period of time. The princi-
ple involved in this method is simply that the color leaches out of the
plant into the water to form a water-soluble, usually acidic dye li-
quor which will in turn bond color to fiber immersed into the pot of
dye.

There are numerous variations on this putrefaction process. In
some instances the container of plant and liquid is put in the sun to
warm, thus using solar energy to create a heated dyebath. Many early
Native American groups, as well as contemporary dyers, use urine in-
stead of water for the liquid in the container. In some cases the plant
is juicy enough, as with prickly pear cactus fruit, for the dyer to simply
mash the plant and layer it with the fiber or other material to be dyed
in a container without added liquid.

Some other variations include use of a pot made of a reactive metal
such as iron or copper to hold the fermenting mass, or the addition of
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a mordant to it. Some groups have fermented their dyestuff in pots of
iron-rich clay or in tubs made of woods rich in tannin; these all affect
the color yield. Still other methods involve adding sugar, yeast, bran, or
other materials to encourage the putrefaction/fermentation process.

Water-Bath Dyes

There are some dyestuffs, including both direct and mordant dyes, that
work well only in a water bath. These water baths are usually heated,
but some of the dyes work in cool water on pre-mordanted fibers; these
are close to the putrefaction dyes. Some dyestuffs produce one color at
a low temperature like 125° F, another color at a simmer of 175-190°
F, and still another at the boiling point (212° F or so, depending on
elevation).

The depth or intensity of color obtained from many of these water-
bath dyes also varies depending on the amount of time the dyestuff
remains in the dye liquor. Soine water-bath dyes work best if the fiber,
dyestuff, and mordant brew together in the pot at the same time. Other
dyes work better if the fiber is pre-mordanted and placed in a dye liquor
from which the dye materials have been removed; the liquor is pre-
pared by cooking the dyestuff in a water bath, and the fiber is then
cooked in the dyebath. Many dyestuffs, particularly the orchil or purple-
producing lichens, must be put in an ammonia or alkaline solution
before they will release the orchil (purple) color; other plants need an
acidic environment for best color release.

The matter of alkalinity or acidity of the dyebath may be impor-
tant. It can easily be controlled by the dyer through addition of simple
acids (vinegar, oxalic acid) or alkalis (household ammonia, preferably
the non-sudsy type). Many dyed colors will vary according to the pH
(the relative level of acidity or alkalinity) of the dyebath.

A basic understanding of pH—the relative level of hydrogen ions
(H+) in a solution, as expressed on a numerical index—will enable you
to experiment with color alteration. The pH scale goes from 0 to 14,
with 7 as neutral; 0-6 is acidic and 8-14 is basic or alkaline. As you move
down the scale from 7 to 6, the solution goes from the neutral point (7),
usually considered to be pure water, to slightly acidic. Each number on
the pH scale represents a degree of change ten times that of the next
pH numerical rating. So, as you move down the scale from a pH of 6
to a pH of 5, you will note that the pH 5 is ten times as acidic as pH
6 and one hundred times as acidic as pH 7; pH 4 is ten times as acidic
as pH 5, one hundred times as acidic as pH 6, and one thousand times
as acidic as pH 7. Thus, the lower the pH number, the more acidic the

solution.
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pH Scale
1 4 7 11 14
Very Moderately Neutral Moderately Very
acid acid alkaline alkaline

Moving up from pH 7 on the scale, the solution becomes increas-
ingly alkaline, with pH 8 ten times as alkaline as pH 7, pH 9 ten times
as alkaline as pH 8 and one hundred times as alkaline as pH 7, and so
on. The higher the number is above 7, the more alkaline the solution
is.

Not only can pH affect color yield, but it is important to the health
of the dyed fiber as well. Protein fibers (wool, silk) generally prefer
acidic dyebaths, while many cellulosic fibers (cotton, hemp, flax) dye
better in somewhat alkaline conditions. The fibers not only bond better
with the dye in the proper pH-level bath, but they will last much longer.
For example, a strong alkali bath weakens and will cause rapid deterio-
ration of wool fibers and thus of the yarn or textile made from it. Cotton,
on the other hand, becomes a much stronger fiber if it is mercerized
—put through an alkaline (lye) solution and then neutralized. An inex-
pensive roll of pH paper from your local chemical supplier or druggist
will not only provide interesting studies and comparisons, but may help
prevent bad dyeing and fiber deterioration as well.

It would seem there are so many ways to use dyes that the novice
dyer could easily be confused. In actuality, most natural dye methods
are simply variations on a theme. Once a few basic techniques have
been mastered, you will discover many possibilities for exploration of
processes and for the development of your individual approach to dye-
ing with natural materials.
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Chapter 5.
Tools of the Trade:
Kquipment, Mordants,
Dyestuffs, and Fibers

Equipment

Outfitting for dyeing is in many ways similar to assembling utensils for
cooking. Since the majority of contemporary natural dyes are hot water
bath dyes, the dyer actually becomes involved in a cooking or stewing
process—except that the dyer is cooking for color and not for dinner.

—- |

Selected
equipment with
dried sagebrush:
enamel pots
with lids, scales,
measuring
spoons and cups.
stir stick, rubber
gloves,
containers for
mordants and
dyestuff.

strainer, and
label tags.

It is not necessary to spend a lot of money for equipment, even
though it is entirely possible to do so—depending on your choice of
utensils. Cheaper equipment is not necessarily worse, and expensive
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items are not necessarily better, either. Basically this is the equipment -
you will need:

Dyepols

Consider the optimum weight ratio of wool to mordant or dye liquor
to be about 1:30, and that the dye liquor will weigh about 8 pounds per
gallon. This means you will need at least a 4-gallon pot to handle 1
pound of wool; a 5-gallon pot will provide even more space for the
materials.

The pots should have handles and lids, and they should be made of
enamel-covered metal or a non-reactive, non-corrosive metal, such as
stainless steel. Other metal pots (copper, iron, aluminum) can be used,
but the possibility of free metallic compounds entering the dyebath
from the pot should be considered; these compounds can affect your
dye color unpredictably. Glass vessels can also be used, but they are
more likely to break. Even though the pots may be scoured after use,
they should be reserved for dyeing only: metal-salt mordants are poi-
sonous, and most dyestuffs are not edible. Yard sales, second-hand
stores, hardware stores, and restaurant suppliers are all sources for pots.
If enamel pots become chipped, you may get metal compounds in your
dyebath. An easy touch-up with enamel kitchen-appliance paint will
solve the problem.

Heat and Ventilation Sources

Most natural dyers work at home in their kitchens, where the family
cookstove provides the source of heat. To avoid possible contamination,

Dyeing outdoors
insures good
ventilation and
easy cleanup. A
hot plate or a
camp stove
provides the
heat. Note the
loosely tied
string ties on the
skeins of yarn,
which belong to
Mary Lou
Wilcox.

it is best not to cook food and mordant or dye at the same time. A good
ventilation system is a must. A vented hood or wall fan, plenty of open
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windows and doors, and keeping lids on the heating pots will help
prevent any toxic fumes from filling the airspace.

An ideal setup for dyeing would include a separate work area with
gas heaters for best control of temperature, a good ventilation system,
and a source of water with a deep sink for rinsing. You can, however,
take advantage of the outdoor areas available to you and heat your pots
on a camp stove or a wood fire.

Water: Washing, Rinsing, and Disposal Areas

Water is necessary for mordanting, dyebaths, and washing and rinsing
the fibers. It is a good idea to check vour water source for mineral
deposits that may affect your dye color. For example, iron can cause a
general darkening or “saddening™ (graying) of the colors. You can also
check your water for pH; rainwater is usually very close to the neutral
reading of pH 7, but domestic water in cities and water from wells can
vary quite a bit from the neutral point.

For washing and rinsing your fiber you will need either a large
tub or a sink. How you are able to dispose of the waste water or
extra mordant or dye liquor may determine your selection of rinsing
vessel. People who dispose into city sewer systems will usually have
no difliculties just pouring leftover mordant and dyebaths or wash or
rinse water down the sink and into the sewer system. If yvou have a
septic system, you will be wise to dump the waste onto the ground
in an area where you are not growing food crops or where pets
might dig or chew growth. Mordants particularly can upset the
bacteria level in septic tanks and may cause malfunctioning of the
septic system. Mordant baths do contain some metallic elements
which help plants (as does iron), but some (like copper) may harm
plants if given in large doses. These are natural minerals, and they
came out of the earth in the first place; but an excess of any of them
can cause problems. Dumping any mordant baths you are not sure
about on a vacant gravel driveway may be your best choice. In any
case, remember that these natural wastes are preferable to most
synthetic ones.

Miscellaneous Tools and Supplies

You will need some way to stir the dyebath and lift the fibers. Wooden
dowels or sticks work well; they should be sturdy enough to lift at least
a pound of wet yarn and long enough to reach the bottom of the pot
with plenty of hand space to spare. Some dyers prefer to use glass,
plastic, or stainless steel rods; others use a variety of implements like
chopsticks, stainless steel forks and spoons, slotted spoons, or strainers
made of stainless steel or plastic.

A large plastic or stainless steel colander or strainer will be ex-
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tremely useful for straining out the dyestuff and draining fibers before
rinsing and drying,.

Cheesecloth or nylon net bags or big flat pieces are useful for tying
loose dyestuff; they also make straining the bath after brewing a bit
easier.

Rubber gloves are a must to protect your skin from toxic materials
and stains. Some dyers also wear an apron, and most wear old, comforta-
ble clothes; one does not wear party clothes while attending a dyepot.

Extra pots and plastic tubs are quite useful for rinsing, dividing dye
liquor, and carrying wet fiber.

Scales which accurately measure in ounces or grams will be very
useful and are absolutely necessary should you wish to duplicate dyes.
Mordant measuring can be done with teaspoons, but a gram scale will
provide a much more accurate measurement from which you can de-
termine weight ratios. You might want to shop for a scale which can
measure from very small amounts up to a pound or two—or whatever
amount of fiber can be accommodated in your pots.

Teaspoons, measuring cups, and other calibrated measuring de-
vices will come in handy; some dyers like to use chemistry beakers.
Again, stainless steel, plastic, and glass are the best materials.

A thermometer is necessary for determining the temperature of
the baths and helping to maintain a consistent level of heat during
experimentation or regular dyeing. Either a glass cheese-maker’s ther-
mometer that floats in the bath or a glass candy thermometer that
attaches to the side of the pot will work.

Tags for marking fiber or yarn in the bath can be cut from plastic

Use of an
umbrella swift
will speed the
skein-making
process as well
as provide an
accurate
measurement of
yardage.
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bottles. Paper-and-string tags are useful for marking dyed yarns. Mask-
ing tape and indelible pens or lead pencils are also helpful.

A yarn winder, niddy-noddy, or umbrella swift to help wind skeins
of yarn will enable you to make skeins faster and more easily than
making a hand-to-elbow skein or wrapping yarn around a chair. Yarn
winders and niddy-noddies also measure the yardage of the skeins.

Large clear glass jars with lids are good for putrefaction and solar
dyeing. Smaller dark glass, plastic, or steel containers are best for stor-
ing mordants. If there are small children or unsuspecting adults around,
you will need a safe place to store your mordants; a locking suitcase is
one possibility.

Scissors, knives, pruners, or other cutters are needed for gathering
and chopping dyestuff.

Cardboard boxes or paper bags are good for storing most dry dye-
stuffs, but cochineal insects (dried) and powdered indigo will do best in
an airtight container stored in the dark.

Rags, a good sponge, or paper towels to wipe up spills and a non-
scratching scouring pad with scouring powder to clean the pots will be
helpful.

Some dyers suggest adding things like clothespins for your nose (for
those especially odoriferous dyebaths) and a strong back to the list. An
appreciation of the process and a good sense of humor will also be
helpful.

Mordants

While not all natural dyes require the use of mordants, the majority of
dyes will benefit from their use; they can provide fastness to light and
washing as well as brilliance of color. Mordants are water-soluble salts
of metals which help bond fiber and pigment at the molecular level.
Without getting into detailed chemistry, one might think of the salt as
a sort of electric vibrator in the dyebath, shaking the molecules of fiber
and dye until the atomic particles eventually dance around enough to
realign themselves in such a way that they are stuck in new configura-
tions. They bond molecularly and cannot shake loose from one another.

Metal salts are among the most poisonous substances to the human
body known, although traces of metals are components of our body
chemistry. But with careful, safe procedures and storage, even the most
inexperienced dyer should have no problems.

General precautions include storing chemicals in a safe place; it is
a good idea to keep them away from light, tightly capped in glass,
plastic, or steel containers, and clearly labeled. Whether you purchase
the metal salts from a chemical supplier or from another source, it is
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helpful to know their grade: technical grade may contain a few impuri-
ties; reagent grade must contain no impurities. The technical grade is
usually suitable and much less expensive than the reagent grade. Unless
you note a dulling of color or other strange effects from possible impuri-
ties, it is not worth the extra expense to purchase reagent grade. It may
also be possible to buy the mordants as lumps or crystals rather than as
powder. Since fine powders easily become airborne and might be in-
haled, lumps or crystals can be safer to work with.

Wear rubber gloves any time you have to handle dry mordants, or
mordant baths, or unrinsed wet-mordanted fibers. Some mordants are
skin irritants. Have good ventilation going, and keep lids on pots while
mordanting; fumes from chrome, copper, and tin are particularly toxic.
And be sure to keep children or unknowing onlookers away from mor-
dants. Remember, too, that you are a natural material and can absorb
mordants and dyes.

The mordants most commonly used are listed below (# 1-5); #6 is
used with indigo to reduce the oxygen in the bath, and #7-17 are used
to alter the pH level or otherwise assist the dyeing. Specific amounts
used are given with the recipes in later chapters, and while these
amounts are not necessarily consistent from one dyer to another, you
will note that they are fairly close. After you have experimented with
mordants, you will be able to make your own judgments as to the
amounts you will want to use.

1. Alum (Potassium Aluminum Sulfate—KAIl(SO,), 12H,0)

Alum is sold as a white powder or crystal sometimes called potash; it
may cause a slight yellowing of the base dye color. Ammonium alum
(AINH4(SO4)2-12H,0) is sold as an astringent and is available at most
drugstores. Although it may sometimes yellow the color even more
than potassium alum does, and will not provide as high a degree of
fastness, it is the least toxic of the mordants listed and is suitable for use

by children.

2. Chrome (Potassium Dichromate
or Potassium Bichromate—K,Cr,0-)

Chrome has a reputation for being light sensitive and turning fibers
green with oxidation and heat. This process is possible, and it has been
used extensively in the dye industry to produce a color known as
chrome green. Chrome comes as orange crystals which are extremely
poisonous. When dissolved in water chrome looks like orange drink, but
it takes only 5 grams to kill an adult. Chrome fumes are irritating to
mucous membranes; dissolved or undissolved chrome is a skin irritant.
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Be sure to keep the lid on the pot of chrome mordant, use the best
ventilation possible, and wear rubber gloves when handling the bath
or the unrinsed mordanted fiber. Children should not use this mor-
dant.

3. Copper or Blue Vitriol (Copper Sulfate—CuS0,)

Plumbers use large quantities of this turquoise-colored lump or crystal
mordant to kill tree roots clogging sewer lines. Copper sulfate is deadly
poisonous, very pretty, and can often be purchased at hardware or
plumbing stores. Unlined copper pots or boilers can be used for mor-
danting the fibers in lieu of copper sulfate, but the amount of cop-
per released into the bath is difficult to measure. Copper usually
has a greening effect on the mordanting yarn and on the dye re-
sults.

4. Iron or Copperas (Ferrous Sulfate—FeS0,)

This is the same chemical that is used in minute amounts in prenatal
and iron vitamin supplements. Remember that only a few of those
vitamins ingested at one time can kill a child, yet many adults take one
a day. This tannish crystal mordant is toxic in the amounts normally
used for mordanting. You can substitute an old iron pot, rusty nails or
horseshoes, or other old oxidized (rusty) iron, but you won’t be able to
measure the amount of iron freed into the bath. Iron “saddens™ or gives
a gray or brown cast to the dye results. Old dye colors referred to as
drab or buff often depended on iron or iron and tannic acid to impart
a tan color to textiles, like “iron buff” cotton of the eighteenth and
nineteenth centuries. Iron-mordanted goods may continue to darken or
get browner with age. Iron has caused more rapid fiber deterioration
than many other mordants. This can be observed on pre-Columbian
Inca textiles, where the sections believed to have been dyed using iron
have disintegrated leaving areas woven in non-iron-affected yarns. Iron
is often used in combination with alum, chrome, or copper to alter the
color results, or as a separate afterbath sometimes referred to as a
post-mordant bath.

5. Tin (Stannous Chloride—SnCl,)

Stannous chloride is an extremely poisonous whitish crystal. Alwayvs be
sure to add tin to water; never put the tin in the pot and pour in the
water. Very toxic fumes will fizz right at you if you add water to tin.
Tin is most often used to brighten yellows and clarify reds, but it can
erase or deaden reds as well. Sometimes tin is used in combination
with alum, chrome, or copper for color variation. Tin has been used sur-
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reptitiously in silk processing to add weight to the fiber for an in-
crease in market weight. Tin can make wool very harsh to the touch;
many dyers follow tin baths with soap washes to help soften this
effect.

6. Sodium Dithionite or Sodium Hydrosulfile—Na,S,0,

This fine white crystalline chemical is used in indigo and woad vats as
the oxygen-reducing agent—that is, it takes the free oxygen out of the
dye liquor. Sodium hydrosulfite is toxic and has a peculiar ability to
ignite if a quantity of it becomes damp; store it in a tightly capped dark
glass jar.

7. Ammonia (Ammonium Hydroxride—NH,0H)

The clear liquid used for household cleaning is available at hardware
and grocery stores in a strength of about 30 percent. Experiments have
shown that non-sudsy ammonia usually has more effect on the dye color;
the non-sudsy ammonia does not have the detergent additives more
prevalent in the sudsy or detergent ammonia sold. Ammonia is used to
make the dyebath more basic (alkaline), thus causing alteration of final
dye shades. It is also used to cause a release of color from orchil lichens
and some other dyestuffs.

8. Cream of Tartar (Potassium Bitartrate—KHC,H,0;)

Often used in cooking, this white powder can also be used to acidify
mordant- and dyebaths. The effect of this is sometimes a brighter yellow
or red, and frequently it causes a softening of wool fibers, which may
have been harshened during the mordanting process by the heat and
salts of metals.

9. Glauber’s Salt (Sodium Sulfate—Na,S0,)

This white or colorless salt often assists the molecular juggling going on
between mordant-fiber-dye and is felt by many dyers to cause the dye
to give a better and brighter color with better fastness. Glauber’s salt
is called a leveling agent because the salt sometimes helps color bond
more evenly to the fiber than it would with only the mordanting metal
salts. It may also help to “exhaust™ or use up all the color in the dyebath
—the additional salt sets more electrostatic energy to work in the bath,
thus causing more bonding.

10. Lime or Chalk (Calcium Hydroxide—CaOH,)

This powdery white chemical makes the bath more alkaline. It is some-
times used with indigo or woad vats and with some other traditional
dyestuffs, such as weld or madder, for clearer and brighter colors.
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11. Lye or Caustic Soda (Sodium Hydroxide—NaOl)

This white, deadly-poisonous powder is used to change the dyebath to
a more alkaline state. It is a caustic component of many soaps and is
believed to assist in color brightening. Liye is extremely irritating to skin
and can cause a terrible burn. It is used in mercerization processes to
strengthen cellulose fibers and cause them to more readily accept dye.

12. Oxalic Acid—(COOH),

Oxalic acid is used to brighten many dye colors; it also acidifies the bath.
This acid is extremely poisonous and especially irritating to the skin.

13. Table Salt (Sodium Chloride—NaCl)

This familiar edible and necessary white crystal can be used like
Glauber’s salt to give a boost to dye bonding and exhaustion of the
dyebath.

4. Tannic Acid—(C,,H,,),

This acid is mildly poisonous and can be a skin irritant. It is a natural
product of sumac, of black tea, and of black walnut hulls. It works to
bond color to fiber without additional mordants. Used alone, it imparts
a brownish color to most natural fibers. Historically it was an important
source of drab colors, as well as being used as a mordant.

15. Urea—CO(NII, ),

Sometimes called chamber lye, urea is just dehydrated urine in a whit-
ish crystal or powder form. Its use in dyeing is to cause the dyebath to
become more alkaline, although traditionally urine has been used for
several purposes: dye liquid, mordant, additive to a bath, or as an after-
bath to “fix”" color.

16. Vinegar or Acetic Acid—CH;,COOH

Vinegar contains from 4 to 6 percent acetic acid, and it can be used to
acidify dye and mordant baths or as an afterbath or rinse to alter dye
color. Acetic acid in a stronger solution can also be used, but handling
it is much more dangerous. Clear “white” vinegar is best and can be
purchased at grocery stores, but brown cider vinegar will also work.

17. Washing Soda (Sodium Carbonate—Na,C0;)

This white powdery crystal is used for scouring or washing fiber prior
to mordanting and dyeing. Some dyers also add washing soda to their
mordant- or dyebaths to boost color and affect pH; it has an alkaline
effect on the bath.
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Dyestuffs

Most dyers who use native and naturalized plants for their dyestuft
seem to go by the premise that if the plant itself has color, it will make
dye. And that is just about how it works. Dyers using natural materials
may purchase or trade some dyestuffs, especially traditional imported
materials like madder and indigo, but most tend to use the materials
that occur naturally in their locale or that they themselves have planted
specifically for dyeing.

Many noxious
weeds like giant %
ragweed
(Ambrosia
trifida) make
excellent dyes.
Ensure good
ventilation if
there are any
allergies to
plants. (Photo:
Jan Cornies,
courtesy Jones
Sheep Farm)

Natural dyestuffs may be obtained from animals (like cochineal,
shellfish), minerals (colored clay/earth or ochres), or plants (trees,
shrubs, herbaceous plants, and lichens). While modern dyers do use
materials from the animal and mineral categories, most produce their
dyes from plants. The primary concern today, as it has been tradition-
ally, is with the extraction of the optimum color and fastness from each
plant as well as the variety of colors which may be obtained from the
same plant by using different mordants, additives, and methods. Dyers
today use many different methods and a great variety of plants with a
common goal of obtaining a good dye and capturing the colors of na-
ture.

Locating natural dyestuffs is as easy as looking around you to see
what’s growing. The ivy needing pruning, the fading roses on the bush
by the back door, and the pile of weeds pulled from the garden are all
likely candidates. On a trip to the country, mountains, or seaside you
may find a whole new assortment of dyestuffs for your pot.

Some dyers harvest cochineal if they live in an area where these
sucking insects feed on prickly pear cacti. Other dyers know of tradi-
tional stands of madder, bloodroot, rabbitbrush, or goldenrod in the
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same way they learned about the edible wild asparagus, the blackberry
patch, or the thicket of wild plums. Either they have discovered the
dyestuffs/edibles on foraging trips, or someone has shared a secret with
them. Both native and immigrant groups of Americans recognized that

These Parmelia
lichens were
caught growing
on a boardwalk
n awet area in
Alaska by Judy
Wallen. In dry
areas lichens
grow very slowly
and should be
spared in favor
of abundant
and
fast-growing
herbaceous
plants.

dyestufl is all around us; finding those special colors that become favor-
ites or those that don’t fade requires experimentation motivated by
need or curiosity.

When foraging for materials remember that some areas, such as
national and state parks, are off limits to collecting. Some plants, miner-
als, and animals are off limits, too; your area forest service can tell you
which are threatened, endangered, or rare. Private property also
means private dyestuff, but most property owners are happy to share
if permission is asked. Roadsides (except in newly planted areas) are
good foraging areas, and if you follow the highway-department mower,
you won’t even have to cut off the plants. Weeds from vacant lots,
florist’s throwaways, old vegetables from the grocery store, and tree
prunings are easily obtained. Whether you live in a rural area or in an
apartment in a large city, just look around you and try what you find.
A guidebook to the flora of your area will help you identify your dye-
stuff, and most university botany departments and county extension
service offices have someone on the staff who can also assist you in
identifying your discoveries.

Plants tend to produce the most intense color for dyes if they are
gathered during or just prior to blooming and used right away. You can
use any or all parts of a plant (Howers only, all herbaceous parts, only
the root, etc.). This is a matter of personal preference and experience;

()
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experimenting will help you determine if a whole plant will give the
same results as flowers only, if it is best to use just the leaves, if the bark
works better than twigs, and so on.”

When you gather plant matter, it will help to cut it directly into a
paper bag or box; plastic bags may be all right if you don’t have far to
travel, but they hold moisture with the plants, and on a warm day you
might find putrefaction going on in the bag before you get home. You
can dry plants easily for later use by tying them in bunches and hanging
them stems-up in an attic or other dry place. Or you can spread them
in the shade outdoors, and store them in paper bags or boxes after
drying. For future reference, label the dry dyestuff with plant name,
fresh weight, and date gathered.

If you select plants which are growing wild, whether they are
native or “naturalized” (introduced) species, be conservation minded as
you pick or cut them. Remember that if you pick all the plants, there
won't be any to propagate. A good rule is to not take more than one-
third of what you find, whether it’s a single bush or a field of flowers,
thus leaving at least two-thirds to propagate. Noxious weeds are so
called because they are impossible (or nearly so) to eliminate, and are
particularly damaging or aggravating to agriculture. Often these weeds
are the toughest, most adaptable plants around. Use them freely, as they
often produce superb dyes.

It is important to remember that plants are living things, affected
by soil, water, climate, and elevation. Just as you can add ammonia or
vinegar to alter the pH of the dyebath, the soil where the plant grows
may be acidic or alkaline, and this will affect the plant and the dyebath.
Plants growing in wet areas may be larger but not have such concen-
trated dye capabilities as those in drier locations. Some plants give one
color in the spring and another in the fall; this is particularly true of
various eucalyptus species. And because of individual plant differences
you may notice a slight variation in color or intensity from one dye lot
to the next, even though you used the same plant species, gathered in
the same area. Synthetic dyes can also vary in color, although they are
not dependent on the personality of plants. Dyes made from the same
plant species will usually remain in the same color range, however; and
various species of the same genus of plants also tend to yield simi-
lar colors. For example, the Compositae family of plants (sunflowers,
marigolds, dahlias, etc.) all tend to give a basic range of yellows;
aspen, willow, poplar, and cottonwood are related trees and give
a similar color range. Most dyers are constantly experimenting
with different plants and using them in different ways. All you
need to get started is a trip outdoors with a bag and a trusty cutting
tool.
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Fibers for Natural Dyeing

Because of the chemistry associated with dyes from natural materials,
it is necessary to utilize fibers that have dye sites that can bond molecu-
larly with these dyes. Synthetic fibers rarely accept natural dyes; two
exceptions are viscose rayon, a fiber developed from a cellulosic base
to imitate silk, and nylon, which can be dyed with logwood for a good
black. Most other synthetic fibers based on coal or petroleum do not
usually accept natural dyes.

The fibers which readily accept color from nature are many and
easily obtained. All plant- and animal-based fibers will accept natural
dyes, although some do it more successfully than others.

Photomicrogram
showing the
scaly surface of
wool fiber.
During the dye
process the
scales actually
open up to allow
dye to penetrate
into the internal
structure of the
fiber. Dyes also
bond to the
outside of the
fiber, at the
molecular level.
(Photomicro-
gram by Howard
Abraham,
Hewlett-
Packard,
courtesy of
Interweave
Press, Inc.)

White wool and silk are generally accepted as the fibers which most
readily accept natural dyes. These two fibers can be dyed using nearly
the same methods, mordants, and materials, although there are charac-
teristics of the fibers which may require specific handling techniques.
Other animal fibers or parts, including hair and skin (leathers), will also
accept natural dyes. Light hairs dye easily and well, as do darker hairs
and wool. Some interesting coloration can occur from using gray or tan
hairs, as they often result in a tweed or “heather” effect when dyed.
This is very useful when developing a color scheme, or if you want to
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get a variety of color effects from a single dyepot. Skins or leathers from
almost any animal will accept natural dyes, particularly those based on
tannic acid. Barks and woods frequently used for tanning leathers in-
clude many species of oak trees, while other woods, like brazilwood,
historically played a role in coloring leather.

Native American groups, particularly the Plains Indians, did exten-
sive dyeing and painting of leather. Sometimes an animal-based glue
was painted onto the hide and then designs were applied onto the glue
with bone tools. These utilized earth ochres, plants, and animal-based
dyes (buffalo gallstones were responsible for one favorite color, called
“buffalo yellow” by anthropologists). Native Americans also dyed their
basketry materials (splints, rushes, twines, grasses) and such articles as
bows and arrows, porcupine quills, and decorative wooden items. So-
called “primitive” or “uncivilized” groups are worth studying for their
technology, particularly with regard to natural dyes, since no synthetic
dyes were available prior to the mid-nineteenth century. The survival
of these people depended on their ability to understand and work with
nature, and they often developed quite sophisticated techniques.

Plant fibers also accept natural dyes, although sometimes not so
easily and thoroughly as do animal fibers. “Drab” cottons may have
received their name from early dyeings with iron mordants or tannic
acid, but many natural dyes simply do not bond as well with plants’
cellulose as with animal protein fibers. The result may be drab or buff
colors even without the use of iron mordant, since there is often a
definite lack in color intensity. Flax (linen), jute, ramie, sisal, wood, and
vine products are all examples of plant fibers one may wish to utilize
with natural dyes.

With natural dyestuffs and natural fibers, you can realize myriad
possibilities for color utilization, brewing experiments, and dye poten-
tial. Materials are provided freely by nature or can be nurtured in the
home, pasture, garden, or greenhouse. The dyes can be used singly or
in combination and with a great variety of mordants, additives, other
dyes, and fibers to produce an infinite range of colors.

30



Chapler 4.

Basic Techniques:
Scouring, Mercerizing,
ordanting, Dyeing,
Testing, and
Keeping Records

Scouring

O
Before materials can be mordanted or dyed, they must be clean. Any
grease, wax, or dirt on the fibers or other materials may resist the
mordant and dye, leaving areas which remain the color of the undyed
material while the clean portion takes the dye color. Materials which

Christine LeMar
sorts raw wool
Heece into bags
prior to any
washing,
mordanting, or
dyeing. Her dye
garden is in the
rear.
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have resistant areas can be dyed to obtain mottled or tweedlike results.
Freshly shorn or “grease” wool works well for this.

Each fiber has its own peculiarities that will determine the cleaning
processes, but no process is very difficult.

Wool and Hair Fibers

Wool and hair should be thoroughly washed or “scoured” to remove
dirt, lanolin, grease, and waxes. The scouring process is especially im-
portant on “grease fleece,” the wool just as it is shorn from the sheep,
or on other freshly cut hair fibers. Wool or hair yarns and fabrics which
have been mill-processed should also be scoured to remove any spin-
ning oils or other residues from processing. The wool or hair, whether
as fleece, yarn, or cloth, can be washed gently with a neutral soap or
washing soda in warm water. This should be followed by thorough
rinsing. The materials can then be dried outdoors, preferably out of
direct sunlight; they can be hung, stretched on a frame, or laid out on
an elevated screen (an old window screen lifted with blocks works quite
well).

Here’s an easy hand-me-down recipe for soap you can make your-
self which produces a pH very close to the neutral pH 7:

1. Fill a 3- to 4-gallon pot 1/3 full of water.

2. Add 2 quarts of saved fat (any kind will do, but hard fats from
cooking meat are best).

3. Boil the fat and water for 15-20 minutes; then remove from heat
to a cool place and skim off the fat. Any food particles will drop down
into the water during the boiling.

4. Meanwhile, in a 3- to 4-gallon graniteware or enamel-coated pot,
dissolve one can of lye in 1 quart of hot water and let this cool to
lukewarm. Do this outdoors and use an old wooden spoon or dowel to
stir. Don’t breathe the fumes or get the lye solution on you, as lye is very
caustic.

5. When the lye has cooled to lukewarm, add the 2 quarts of luke-
warm melted fat. Stir with the wooden spoon until it is thick, the
consistency of honey.

6. Dissolve 2 tablespoons of borax in 1/2 cup warm water.

7. Add the borax solution and 1 cup of ammonia to the fat-lye
solution and stir again for a few minutes. You now have liquid soap.

8. Pour the liquid soap into a glass or enamel pan or a wooden box
that has been lined with heavy waxed paper (like freezer wrap). The
liquid should be about 2 inches deep.

9. Cover the pan lightly with an old towel or cloth and let the soap
sit until it is firm.
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10. You must let the soap cure before you use it. (You will know it
is cured if you wet a bar and hold it in your hand and it does not “burn”™
or sting your hand; it should also make suds/lather in warm water—
unless the water is especially laden with minerals, i.e., “hard water.”)
Cut the soap into bars, and store in a box or plastic bag in a dry place
for 6 to 8 weeks.

If you are using grease fleece and prefer to scour it with washing
soda, here’s an easy method to use after sorting the fleece:

1. Shake and tease (pull apart gently) the locks of wool to free it of
dirt and loose vegetable matter.

2. Place the wool in warm water (115° F or 46° C) and let it soak
for about 10 minutes.

3. Drain with the wool supported in a stainless steel or plastic
strainer; do not squeeze, as this may cause matting or felting.

4. For each pound of dirty dry wool, dissolve 1 ounce of washing
soda in 2-4 gallons of hot water (125-130° F or 52-54° C—or as hot as
your hands can stand).

5. Add and gently immerse the soaked wool, and let it soak in this
washing-soda bath about 5 minutes.

6. Drain, supported, and then rinse in clear warm water (115° F or
46° C) with as little agitation as possible.

7. Repeat the washing-soda bath and rinsing as often as necessary.

8. Dry the wool, preferably in the shade outdoors on an elevated
screen.

Scouring silk is not a difficult process and may not even be necessary
unless you have “gummy’ silk, which still contains the outer layer of
sericin put there by the silk worm as the cocoon is made. The removal
of the sericin is called degumming, and most commercial silk yarns and
fabrics are degummed before you get them. In case they aren’t, here’s
an easy method of degumming or “boiling off " the sericin. Throughout
the entire process remember to change the temperature gradually,
since silk has excellent thermoplastic properties which will set wrinkles
when the temperature changes rapidly. You can use this to advantage,
but it can also be somewhat of a problem if wrinkles set where you don’t
want them.

1. Weigh the silk and tie the skeins carefully, but not too tightly.
Silk is easiest to handle in skeins that weigh about 4 ounces and are tied
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in several places with strong cotton thread. Fabrics should be unfolded
and handled gently.

2. Soak the silk in warm water (115-120° F or 47° C) for about 30
minutes.

3. Dissolve neutral soap in the amount of about 1-2 cups soap flakes
per 4 gallons of water in an enamel or stainless steel container. This is
sufficient for 1 pound of silk. The water temperature at this point should
be at 115° F or 46° C.

4. Gently remove the soaking silk and squeeze out the excess water.

5. Place the silk in the soap solution and bring it to a high simmer
(about 200° F or 93° C). Maintain this temperature 15-30 minutes or
until the silk begins to lose its smooth appearance. You can test the silk
by feel to find out if the sericin is coming off. If the sericin is off, the silk
feels just slightly rough; if the silk feels slimy or slick, the sericin is still
present. The soapy bath must be maintained at temperature until the
silk no longer feels slick.

6. Allow the silk to cool slightly in the bath—but not too long, as
the soap will begin to adhere to the silk as the bath cools.

7. Transfer the silk from the bath into warm water that is as close
to the temperature of the cooling soapy bath as possible. Rinse carefully
to avoid tangles, especially in fine yarns. Remember the thermoplastic
properties of silk; any creases you work into fabric during the washing
and later mordanting or dyeing may be difficult to remove. Some
sources recommend adding vinegar to the rinse water to neutralize any
alkali present in the soap bath; a test with pH paper will tell you
whether this is necessary. Should any wrinkles remain in your fabric, it
may be possible to press them out by ironing the fabric while wet with
a flatiron set for pressing wool.

Mercerizing
Cotton and Other Plant Fibers

Plant fibers (cellulose fibers) are much more apt to take the dye if they
are washed and mercerized prior to mordanting and dyeing. While the
animal (protein) fibers easily dye with the acidic dyes nature almost
always produces, cellulosic fibers usually dve more successfully if
treated to an alkaline bath prior to mordanting. This is perhaps more
true of cotton than the other cellulose fibers, but in any case, the fibers
must be clean to accept the dye easily and thoroughly. The merceriza-
tion process involves putting the fibers through a lye bath which is
followed by a vinegar bath to neutralize the alkali. By using care with
the lye bath, you can easily mercerize your cellulose fibers and not have
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to depend on purchasing fibers which have been industrially mercer-
ized. It is easiest to mercerize skeins of yarns or fabrics. Unspun fibers
can be mercerized, but the fibers usually shrink to some degree and are
difficult to handle without causing matting.

Before mercerization you should scour the plant fibers, a simple
process if you follow these steps:

1. Weigh the fiber, yarn, or fabric and then soak it in a graniteware
or enamel-coated pot or a plastic tub with hot water (140° I; 60° C) for
30 minutes.

2. For each pound of fiber, yarn, or fabric dissolve 1 ounce of
washing soda in 4 gallons of the same temperature (140° F; 60° C) water
in a large graniteware or enamel-coated pot.

3. Remove the fiber from the water and squeeze out any excess.

4. Place the soaked fiber in the washing-soda bath and gradually
heat to a gentle boil—212° F; 100° C. Keep the fiber, yarn, or fabric in
this solution at the same temperature for at least 1 hour, adding extra
water as necessary to maintain the quantity.

5. Cool the fiber in the bath, then rinse well in clean water.

6. Dry the material outdoors, in the shade—unless you want the
sun’s bleaching action to whiten the fiber.

The mercerization process basically involves two baths, one alka-
line and the other acidic to neutralize. Here's how to do it. Wear rubber
gloves, and work outdoors if possible.

1. Weigh your dry, washed fabric or yarn and place it in a tub of
water (about 72° F; 22.2° C) for about 30 minutes.

2. Meanwhile, prepare a frame (a canvas stretcher or an old
wooden picture frame without paint will work) on which to wind and
stretch the yarn or fabric after the lye bath.

3. In a 4- to 5-gallon graniteware or enamel-coated pot, add 3
ounces of lye to 4 gallons of like temperature water (72° I; 22.2° C); this
is sufficient for 1 pound of cellulosic fiber. This is the alkali bath.

4. In a separate 4- to 5-gallon pot mix 3 tablespoons of vinegar to
4 gallons of like temperature water (72° I; 22.2° C). This is the acid bath
to neutralize the alkali bath.

5. Drain the yarn or fabric and squeeze the water out. Add clean
water to the tub.

6. Carefully, wearing rubber gloves, place the fiber in the lye bath
and quickly remove it while squeezing the alkaline bath from the fiber.
Try not to splash or drip the bath.

7. Wind or stretch the yvarn or fabric on the wooden frame. If vou
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are using loose fibers, skip this step unless your fiber is in a prepared
roving or elongated mass which you can wind gently.

8. Rinse the wound fiber in the tub of clean water. Remove it and
replace the water with a new tub full.

9. Now place the (framed) wound fiber, yarn, or fabric in the vine-
gar bath to neutralize the alkali. Make sure all the fiber gets a thorough
soaking.

10. Remove the fiber from the acid bath; keep it on the frame, and
rinse it very well in the clean water in the tub. Then, to prevent
shrinking, let the fiber dry while still on the frame. Once it is dry, it is
ready for mordanting and dyeing.

Mordanting

The use of mordants may or may not be essential, depending on the
dyes you use. For better fastness to light and washing, however, the use
of mordants is generally accepted as being a good idea with most natu-
ral dyes. Dyers develop their own working methods and ratios of mor-
dant to fiber, as you can see in later chapters. But there are some basic
procedures from which most dyers begin.

Mordanting can be done prior to dyeing (called pre-mordanting),
during dyeing (the one-pot method), or after dyeing (post-mordanting).
In each case the effect of the mordant is to assist the adsorption and
absorption of the dye and promote good bonding of dye and fiber. The
methods for mordanting outlined below apply to wool, silk, and other
protein fibers; cotton and other cellulose fibers usually require use of an
additional tannic acid bath, later described. In all cases please keep safe
working procedures in mind.

Pre-mordanting Wool, Silk,
and Olher Protein Fibers

1. Weigh the dry and clean fiber, yarn, or fabric. Yarns should be
in skeins or hanks and tied loosely in several places to help keep the
threads from tangling. Although tying with yarn of the same type of
fiber is acceptable, many dyers prefer to use a sturdy cotton thread or
string for tying the skeins.

2. Gently submerge the prepared fiber, yarn, or fabric in warm
water (115° F or 46° C) to cover it well. Let soak for a minimum of 10
minutes; 30 minutes or longer is even better. This soaking helps to relax
the fibers, making them more receptive to mordanting and dyeing.

3. For each pound of fiber allow 4 gallons of water and the specified
amount of mordant. Dissolve the mordant carefully in the water in a
non-reactive pot, unless you are purposely using the possibly corrosive
metal pots (aluminum, copper, iron, tin).
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4. Once the mordant is dissolved, remove the soaking fiber and
gently squeeze out the excess water or allow it to drip through a strainer
or colander. Submerge the fiber in the mordant bath and put the lid on
the pot.

5. Raise the temperature gradually to the simmering point (about
180° F or 82° C), stirring the bath and fiber occasionally.

6. Maintain the simmering temperature for 1 hour, or the period
of time recommended. Lift the lid occasionally and stir the bath. Never
stick your face right over the bath or inhale the fumes. Keep the lid on
when you are not stirring, even for a brief moment. Keep good ventila-
tion going. Do not cook food at the same time you are mordanting.

7. After the hour of simmering, either remove the fiber or allow it
to cool in the bath. My own preference is to let the fiber cool overnight
and rinse it the next day in cool water, but again, every dyer has an
individual method.

8. Remove the fiber and rinse it very well, until no mordant can be
seen bleeding into the rinse water. This usually takes at least three
rinses. The water should be the same temperature as the mordant bath
is when you remove the fiber.

9. When no more mordant bleeds into the rinse water, the yarn is
ready to be dved. At this point you can dry the fiber (away from sun-
light) or gently squeeze out the excess moisture and store the fiber in
the refrigerator if you're not ready to use it.

One-Pot Mordanting of Wool, Silk,
and Other Protein Fibers

Prepare the dyebath (see page 41) with all dyestuff strained out (some
dyers leave the dyestuff in). Add the determined amount of mordant to
the dyebath and make sure it is thoroughly dissolved. Immerse the
soaked fiber and follow the directions for one of the basic dyeing meth-
ods described later in this book.

Post-mordanting Wool, Silk,
and Other Protein Fibers

Prepare a mordant bath as for pre-mordanting. Add wetted, previously
dyed fiber and proceed as for pre-mordanting. Note that the time the
fiber spends in the post-mordant bath need not be as long as in a
pre-mordant bath. Post-mordanting is generally used to alter the color
of the dye (for example, iron will brown or gray the dye shade; tin often
brightens colors; copper can turn a bright yellow to an olive). Very often
this color alteration does not necessitate keeping the fiber in the post-
mordant bath longer than 15-30 minutes. Watch the color by peeking
frequently into the pot, and remove the fiber when it reaches the
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desired color. Let the fiber cool to lukewarm and rinse well before
drying out of direct sunlight.

Additives

The substances added by dyers to mordant- and dyebaths to heighten
or alter color (cream of tartar, salt, vinegar, urea, ammonia, etc.) can be
added during any mordanting procedure or to the dyebath itself. Use
of these is a matter of personal preference and experimentation. Trying
various methods and recipes and doing your own experimentation will
help you decide which, if any, of these substances to use and at what
point in the dye process. You will also develop a sense of which dyestuffs
to combine with which additives and mordants to get the desired re-
sults.

Mordanting Cotton and Other Cellulose Fibers

Mordanting cotton and other cellulose fibers is not a difficult process,
but it is a time-consuming one if you follow traditional methods. You
can vary the procedures and the timing a bit, but the results may not
be very reliable. Outlined below are three methods for mordanting the
cellulose fibers. The first method (alum-tannin-alum) is the most de-
pendable and effective, followed by a simple method using just alum.
There are two ways of accomplishing the third method, one of which
involves a day’s fermentation in the dyebath.

Method #1: Alium-Tannin-Alwm

1. Wash your fiber in hot water (140° F; 60° C) with a good soap or
washing soda. Rinse thoroughly. Dry and weigh.

2. For each pound of clean, dry material add 4 ounces or 6 table-
spoons of alum and 1 ounce or 8 teaspoons of washing soda to 4 gallons
of water. Dissolve thoroughly.

3. Add clean and re-wetted material.

4. Bring the bath to a boil (212° F; 100° C). Maintain the tempera-
ture for 1 hour.

5. Cool the bath with the cellulose material in it.

6. Remove the cellulose material and rinse very well.

7. Prepare bath #2 by adding 1 ounce of tannic acid—or the liquor
made from boiling about 8 ounces sumac leaves—to 4 gallons of water
(for 1 pound of material).

8. Enter the wet, rinsed cellulose material. Bring the bath to a boil
(212° F; 100° C). Maintain the temperature for 1 hour.

9. Cool the bath with the cellulose material in it.

10. Remove the cellulose material and rinse very well.
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11. Prepare bath #3 by repeating step #2.
12. Repeat steps # 3-6. (Or: Readmit the wet material and repeat
steps #4-6.)

Your cotton or other cellulose material is now ready for the dyepot.
Method =2: Alum

1. For each pound of clean, dry cellulose material dissolve 4 ounces
or 6 tablespoons alum and 1 ounce or 8 teaspoons washing soda in 4
gallons of water. Dissolve thoroughly.

2. Add clean and re-wetted material.

3. Bring the bath to a boil (212° F; 100° C). Maintain the tempera-
ture for 1 hour.

4. Cool the bath with the material in it.

5. Remove and rinse the material very well.

Your cotton or other cellulose material is now ready for dyeing.
Method =3: Hot or Cold Solution

1. Brew your dye and strain out the dyestuff.
2. Now do one of the following; amounts are based on 1 pound of
material.

a. Add 4 ounces or 6 tablespoons alum to the dyebath and stir
well to dissolve. Add the clean and re-wetted material. Bring the bath
to a boil and maintain for 1 hour. Cool the bath with the material in it.
Remove and rinse. This is the hot solution.

or

b. Add 1 ounce or 8 teaspoons of washing soda to the dyebath
as you prepare it. After the dyebath is ready, strain out the dyestuff and
cool the bath. Enter the clean and re-wetted material, and let it remain
in the bath for at least 24 hours. Remove the material and rinse very
well. This is the cold solution.

Dyeing
The Dyebalh

Making a dyebath is much like stewing vegetables. The process de-
mands watching the time and temperature, measuring amounts of
dvestuffs and water, and stirring the bath occasionally. What the dyer
is doing is simply cooking the dyestuff in a water bath in order to get
the dyestuff to free the coloring matter it holds and transfer it to the
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water bath. Some dyebaths are very pleasant to have around; others are
very odoriferous. It is wise not to brew dyestuffs to which you are
allergic, or at least not do it in the house.

Betty Davenport
separates and
sorts lichens
(Lobaria
pulmonaria and
Alectoria spp.)
prior to dyeing.

Once the dyestuff has been gathered, it should be weighed (even
if you plan to dry it for future use, weigh it before you do so). Many dyers
use a regular ratio of dyestuff to fiber, often 1:1 based on weight of fresh
dyestuff to fiber. While this amount is dependent on the dyer’s prefer-
ences, a 1:1 ratio is a good point of departure for experiments. In some
cases, as with expensive exotic dyestuffs like cochineal, it is wise to
consult reference sources prior to dyeing, since 1 pound of fiber can be
dyed effectively with less than 1 ounce of the dried cochineal.

Making a skein
of yarn using a
niddy noddy. a
colonial
American
skeining device.
Once the desired
amount of yarn
is on the niddy
noddy. it is tied
loosely in
several places to
keep threads
aligned during
the mordanting
and dyeing.

40



Basic Techniques

A simple hot-water dyeing process would consist of these steps:

1. Decide upon your ratio of dyestuff to fiber or other material to
be dyed.

2. Place the correct amount of dyestuff in a large enough stainless
steel or enamel-coated pot to accommodate the amount of material to
be dyed based on about 4 gallons of water or dyebath per pound of fiber.
The dyestuff may be cut or chopped to help it fit into the pot. You can
also tie it in a piece of cheesecloth; this will simplify straining out the
dye material later. If your amount of dyestuff is too large to fit into the
pot at one time, you can prepare the dyebath with whatever will fit in
the pot, simmer the bath and strain out that dyestuff, then add the rest
of the dyestuff and simmer the bath again before removing the final
load of dyestuff.

3. Fill the pot with cool water to at least cover the dyestuff. You may
wish to measure the pH level of the water for later comparison.

4. Put a lid on the pot and begin to slowly heat the water to the
point of a gentle simmer (147-158° F or 64-70° C). Some dyers then heat
their baths to the boiling point, while others maintain it well below the
simmering point. This is a matter of personal preference, but you
should be aware that exposing fibers to high temperatures for a lengthy
period may cause deterioration and discoloration.

5. Maintain the bath at a simmering temperature (175-195° F or
80-90° C) for an hour or so—the length of time again varies according
to the dyer. Then allow the bath to cool with the dyestuff still in it. Some
dyers remove the dyestuff prior to cooling; others do not cool the bath
before adding the material to be dyed.

6. Strain out the dyestuff. An easy way to do this is to pour the bath
through a strainer into a second pot.

7. Meanwhile, soak the mordanted fiber at least 10 minutes but
preferably 30 minutes in room-temperature water. If you are going to
put the fiber into a hot dyebath, soak it in hot water. Use cool water for
a cool dyebath. Try not to shift temperatures rapidly, as this shocks the
fiber and may cause a variety of problems such as shrinkage, matting,
felting, and wrinkling.

8. Remove the soaking fiber and gently squeeze out the excess
water.

9. Place the fiber in the dyebath; then put on the lid and slowly heat
the bath to the simmering point (or to the temperature you choose).

10. Maintain the bath at this temperature for 1 hour or until the
desired color is reached. Removing a bit of fiber and squeezing out the
dye liguor will give you an idea of the color and its degree of intensity
once it has been rinsed and dried. I usually aim for the maximum
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exhaustion (depletion of color) of the bath and let the fiber cool in the
bath overnight or longer, but it can be removed at any time you like
the color.

11. Remove the fiber and rinse gently (while wearing rubber gloves)
until no more color bleeds into the rinse water. Some dyers add soap
or washing soda to the rinse water and then rinse again to remove it.
The soap or washing soda may affect the color, so always test a small
sample before washing a large quantity.

12. Dry the fiber out of direct sunlight, preferably outdoors. Drying
in the sunlight may cause colors to fade or otherwise change, and it’s
a good idea to test a small sample for fastness before drying a large
quantity in the sun.

Christine
LeMar's

skeins have
labels cut from
old plastic
bottles and lids.
They are marked
with indelible
pens. She ties
her skeins with

pieces of rayon \L
fabric tape.

Changing the pH of the bath can be done after removing the
dyestuff or during the dyeing by adding ammonia or vinegar to the
bath. You can also add either ammonia or vinegar to the rinse water.
Some dyers refer to this as an ammonia rinse or a vinegar rinse.
Amounts added can be varied, and if you test the pH of the bath before
adding vinegar or ammonia, you will be able to determine how much
effect adding various quantities of alkali or acid to the bath will have.
In any case, remove the material you are dyeing while you stir the
vinegar or ammonia into the bath or rinse water.

Putrefaction and Solar Dyeing

Putrefaction and solar dyeing can be done in much the same way as a
heated water-bath dye. The difference is that one might choose clay or
glass jars or pots to hold the dyestuff. The jars are set in the sun to heat
to leach out the colors rather than on a stove or fire. Use of a solar oven
or mirror reflectors will help the solar brew heat more quickly. As
with most primitive putrefaction methods, solar dyeing may take a
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day or a month to achieve good colors. This will depend on the dye-
stuffl and the quantities used. The gallon-size glass jars often thrown
away by restaurants are excellent vessels for solar dyeing; line the
lid with waxed paper or plastic to avoid adverse metal contamina-
tion.

An unheated putrefaction or fermentation dye might also be of
interest to you. Simply gather your dyestuff and place it in a large
enough container to hold it covered with water or urine. Cover the
container, or leave it open to the air. Place the container in an out of
the way location. When you think all the color has leached from your
dyestuff into the bath, you can strain out the dyestuff and add the
wetted material to be dyed. Then leave the material in the dyebath
until the color suits you; remove and rinse the dyed material. Some
dyers claim that moldy dyes do an excellent job; others complain that
once a dyebath gets moldy it just won’t work. Dyers in the Middle Ages
often let wood dyes ferment until the surface became “ropey” or
resembled an oil slick on wet pavement. The shiny slick on top of the
bath could then either be stirred into the bath before dyeing, or
removed and used as artist’s pigment.

The other method of dyeing which the home dyer will want to
attempt is the vat dye. The use of indigo, purple root, and safflower in
vat-dye situations is described in the final section (Part Three) of this

handbook.

Testing Methods

In order to know whether the materials you dve will be useful for other
than purely immediate esthetic purposes, it is wise to test the dved
articles for fastness to light and washing. You will want to know whether
and to what extent the colors fade or wash out. There are ongoing
arguments among dyers about whether natural dyes are more beauti-
ful, more colorful, and more or less fast than synthetic dyes. Of course
there are arguments on both sides, but nothing wins like success. We
must admit that in terms of maintaining their beautiful and subtle or
bright colors over a long period of time and being subjected to a variety
of wear-and-tear conditions, many ancient natural dyes have held up
extremely well. Old Chinese silks, Coptic wool and linen tapestries,
South American woolen garments, Indian cottons, medieval European
tapestries, and North American leather and basketry materials—all
dyed with natural materials—are proof of the viability of natural dyes.
It would be interesting to compare synthetic and natural dyes after
an equivalent number of centuries, but we will have to wait for
that; synthetics are very young in comparison with the ancient natural
dyes.
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Lightfasiness

With the advent of synthetic dyes came numerous methods for testing
how well various dye formulations would hold up under both atmo-
spheric conditions and hard usage with frequent washings. One method

The
weatherometer is
an instrument
designed to test
fastness to light
under controlled
atmospheric
conditions of
extremely bright
light and
measured
humidity. The
light source is a
large and
powerful carbon
arc lamp.

for testing colorfastness is done with an instrument called a weatherom-
eter. This machine utilizes a carbon arc lamp and a container of water
to simulate atmospheric conditions of extremely bright sunlight and
moderate humidity. The lamp fades samples of colored materials
mounted on a cylinder that revolves for a controlled period. These
conditions can also be varied for value tests, as with actual spraying of
water on the material being tested. Since the weatherometer was de-
veloped after natural dyes had more or less disappeared from industrial
usage, few natural-dyed textiles have been subjected to this standard
test of light-fading.

For this book, a sample of each material dyed by each dyer with
the representative recipe or method has undergone weatherometer
testing. You will note that after each Centroid Color code number there
is a number representing the lightfastness, such as .2 or LL5; when the
test fell between two numbers, the designation might be 1.2-3 or L4-5.
In the testing, samples were exposed at 10-, 20-, 40-, and 80-hour inter-
vals. At the same time, industrial fade test strips for ratings L2, L3, L4,
L5, and L6 were exposed. A standard method of comparing the exposed
fibers with the test strips at the 80-hour exposure time resulted in the
rating given for each dyed sample.
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The industrial code ratings can go from L2 to L8, with each num-
ber indicating fastness to light that is twice as good as that of the
preceding number. Thus, L3 is twice as fast as 1.2, and L4 is twice as
fast as .3 and four times as fast as 1.2. Most dyes used fall within the
range of L2-L.6. L2 is the first and worst to fade, and L6 is the last to
fade with the most color remaining; in fact, it is difficult to visually
perceive any fading in an L6 rating with 80 hours of exposure. Industry
considers various fastness ratings as suitable for certain items but not for
others. For example, a woman’s wool dress may need a minimum L3
or L4 rating, while a man’s wool overcoat may require an L5 or 6. The
requirements vary with the fiber used, the depth of the color, the use
for which the dyed fiber is intended, and the manufacturer’s own stan-
dards.

It is interesting to note that some dyes fade immediately to a cer-
tain degree and then maintain that color. Other dyes fade so gradually
there is almost nc fading to be perceived from one end of the sample
to the other; one only notes fading between the unexposed portion and
the 80-hour exposure. Also, with very few exceptions, all the samples
tested held on to some color, even those with “less than L2 ratings. The
L2 designated clearly visible fading to the degree of the test strip;
however, there was still plenty of enjoyable color to be found. And the
equivalent of 80 hours of very bright direct arc light (which is equal to
1.5 times sunpower) might never be applied to dyed materials except
over a very long period of time. In any case, comparison of the rating
for different degrees of darkness on such dyes as indigo—where a
longer time in the dye or the repeated exposure to the dye yields darker
colors—lets you see that longer time in the bath (or repeated dipping
into it) gives better fastness to light. You can also compare the ratings
for dyes prepared from the same plant species but in different areas of
the continent and note how close they are in many cases, even though
the dye methods were vastly different. Finally, orchil lichens and many
pale colors have a reputation for fading easily; you will be surprised at
some of the actual ratings for several of the purple dyes produced from
lichens, as well as those for many of the paler colors.

Since most dyers don’t have access to industrial equipment, it is
useful to consider alternate testing methods. Perhaps the easiest way to
test for lightfastness is to mount labeled samples of the dyed fiber on
a heavy piece of paper or cardboard. Cover half of the samples with an
additional piece of heavy paper or board. Then, place the mounted
samples, half covered, in bright sunlight for a period of time; industry
generally exposes in doubled time increments (10, 20, 40, and 80 hours)
to match the indicating numbers which are twice as fast as the previous
number. You can determine your own “standard” test; a maximum
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exposure to light of at least 50 hours is a good beginning point, although
80 hours would be a standard time for industry.

It is possible to do a series of timed exposures by moving the top
card which is covering a portion of your dyed samples. Thus, one section
gets 50 hours, another gets 25, etc. Then, compare the exposed portions
to the unexposed to check the amount of fading. If you test some
favorite commercially and synthetically dyed fiber along with your
naturally dyed sample, you will be able to make some interesting com-
parisons. There are many more types and formulations for synthetic
dyes than for natural dyes; they can be specially formulated for bright-
ness, for reacting to light, heat, or fiber, for washability, for holding up
in salt water, and so on, and you may not be able to determine the kind
of dye with which you are comparing your naturally dyed samples. But
it is 4 good idea to test your own dyes, for even a brief exposure may
tell you whether a certain fiber dyed with your favorite natural dye will
hold up well enough to be considered for a knitted sweater or woven
casement fabric.

Washfastness

Testing for washability may also be important, depending on the in-
tended use for your dyed goods. Some dyes bond mechanically to the
outside of the fiber rather than adsorbing and absorbing well. These
dyes, which I think of as coating the fiber rather than penetrating it,
may eventually “crock” or rub or wash off the fiber. This might happen
right away—or take a few thousand years. In any case, here’s an easy
washability test you can try on samples of your dyed fibers, yarns, or
fabrics:

1. Fill a jar with a strong solution of a neutral soap and warm water
(the temperature you would normally use for washing the fiber). A ratio
of about 1/2 cup soap flakes (you can grate your homemade soap) to 1
quart water is a good one to use for this test.

2. Place a sample of your dyed fiber in the jar. Watch to see if the
dye comes off and bleeds into the water after 15 minutes.

3. Next, shake the jar to agitate the sample and solution. Observe
any bleeding of dye into the solution.

4. Remove the fiber sample, rinse it in clear water, and watch for
bleeding at this point. Check the color and the feel or “hand”™ of the
sample; did it get softer? Harsher?

5. Let the sample dry, out of direct sunlight. Then compare the
color and hand of the washed sample with an unwashed sample. Did the
washing remove any color? How much? Did the soap affect the color
by altering it? Sometimes soap, even a neutral one, is more alkaline than
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the dyebath; this may alter the final pH of the sample and thus the color.
Then check how the washed sample feels. Is it rougher or smoother?
Did it lose body and become limp? What happens after you press it with
an iron?

These tests may be important if your dyed fiber is intended for a
garment or for another use requiring the ability to hold up well under
washing. You certainly will not want to use a dye that washes out or that
deteriorates your fiber.

The washability factor is important to the dye industry as well as
to the home dyer, for there are some synthetic dyes that do not wash
well or hold up well in high humidity. You may have had experience
with reds and blues, which seem to be the worst, bleeding color into the
wash water. And, many garment labels advise “wash separately” or “do
not bleach™ or “wash in cool water; lay flat to dry.” The reasons behind
the labels are related to the dye and fiber in the textile, and industry
is required to warn the consumer about care of articles. You can easily
do the same for your naturally dyed textiles.

Color Comparisons.: The Centroid Color References

Groups associated with color—the producers of paints, dyes, or cosmet-
ics; those who test soils; and those who design interiors and garments,
to name a few-—are concerned with color references they can use in
order to effectively compare and coordinate their colors. If, for exam-
ple, a paint producer and a wallpaper producer want to manufacture
coordinated paint and paper, they need a reference to which they can
compare and match their colors of paint and printing. Just saying make
it “bright yellow™ or “medium blue”™ may not be precise enough to
allow matching.

One such reference available is the Centroid Color System devel-
oped by the Inter-Society Color Council (ISCC) and the United States
National Bureau of Standards (NBS), in conjunction with color notations
from the Munsell Color Company, to assist with color studies of every-
thing from soil and cosmetics to paint and textile dyes. Although many
of the colorist groups, such as the American Association of Textile
Chemists and Colorists, have their own color reference numbers, they
key into the ISCC-NBS Centroid Colors and the Munsell colors. There-
fore, if you dye a color and note the code number on the Centroid Color
charts, it is possible to cross-reference your color with the dye and color
industry throughout the world.

You may not think this is important, but if your idea of yellow
obtained from goldenrod and mine are very different, we might be
quite disappointed following each other’s recipe or method and getting
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a far different color. By comparing the color of the dyed sample with
the Centroid colors, we can obtain a better description of the color.
Therefore, each recipe or method in the following chapters is keyed to
a Centroid Color code name and number for easy reference. The color
charts and an informative reference explaining the history and use of
the Centroid Colors are available from the National Bureau of Stan-
dards (see Appendix B). The charts contain mounted color chips orga-
nized in sequential steps from light to dark, and each chart contains a
basic color reference group, such as yellowish green or reddish purple;
these in turn can be keyed into the standard color wheel of primary,
secondary, and tertiary colors.

Other Tests

Industry also tests fibers and dyes for a number of other qualities such
as abrasion resistance, stretchiness, shape retention, appearance, dry
cleaning properties, and general strength and durability. While it has
not been within the scope of this handbook to test for these properties,
information about these tests is given in the Technical Manual of the
American Association of Textile Chemists and Colorists. The Wool Bu-
reau, which is the American arm of the International Wool Secretariat,
and the National Bureau of Standards are other sources of test informa-
tion and materials. These organizations’ addresses are in Appendix B.

Keeping Records

Many dyers don’t keep records or samples of their dyeing. As a result,
they are often unsure about color yield when trying to recall, from one

Margaret
Emerson mounts
samples of her
dyed yarns in a
notehook.
Mordants used
are written next
to the sample;
other notes are
under the folded
flap of sturdy
paper.
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Doris Beug
mounts samples
of her
ivestigative
dyeing on
sturdy card
stock that is cut,
folded, and
punched to fit a
notebook or file
box.

Martha Omer
records
gathering forays,
Impressions,
mordants, and
dyes in mounted
card notebooks.
She punches
holes to add

samples, and she

notes locations

and warnings
about the plants.

season to another, which source produced which color, and how the
dyeing was done to get the color.

An easy solution to this is a simple record-keeping system tailored
to the needs of the individual dyer. The system will require some basic
information, which can be elaborated upon. Here is a list of some of the
things to note about the dye and results; if they are organized to suit

49



A Handbook of Dyes from Natural Materials

Samples from
the author’s
study of
pre-mordanted
yarns woven
into a sequential
fabric, and then
dyed. The
sample gamps
are accompanied
by small skeins
of dyed yarns.

Sample from the
author’s study of
tied silks dyed
using natural
dyes. One
problem with
keeping samples
in notebooks is
the thickness of
the sample.
Bulky yarns or
fabrics present
some difficulties
and may be best
stored in card

files.

the dyer and accompanied by a sample of the dyed material, the record
is kept.

1. Date.
2. Fiber content of the material dyed.
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3. Dyestuff (you might want to note where it was gathered, condi-
tion of the material, soil, water, etc.).

4. Mordant and additives used.

5. Ratio (note amounts of mordant to fiber and dyestuff to fiber;
weight ratios are the easiest to work with).

6. Recipe or method (how you did all the mordanting and dyeing;
what peculiarities you noted; what worked and what didn’t; etc.).

7. Fastness to light and washing (vou might want to include a
sample tested for fastness along with comments).

8. Recommendations (note whether it is a good dye, whether it’s
suitable for the fiber you used, if it’s not worth repeating, if you should
increase the amount of dyestuff to fiber, etc.).

There may be other interesting things about the dyestuff or dyeing
you will want to note. Some dyers record the appearance and odor of
the dyebath, particularly if it causes any allergic reactions. Other dyers
write poems about the dye or the color. Since these records are personal
reference files, you can control the contents and make them as formal
or informal as you wish.

The format for keeping your dyeing records is a personal choice.
Some dyers keep notebooks; the pages contain the information and
holes are punched in the page, through which a sample of the dyed yarn
or other material is tied. I keep my records and samples in file folders
in a file cabinet. Other dyers knit or weave small samples of dyed varn
and mount these in notebooks or photo albums. This has the added
advantage of telling you how the color looks in something besides a
single strand of yarn. Some dyers have elaborate cataloging methods.
They keep boxes of small skeins, each labeled with a code number to
match reference cards kept in a file box. These curatorial reference
systems necessitate more storage space; however, they work very efli-
ciently. Other dyers simply label skeins and hang them in a spare closet
in an organized color sequence; when they want a certain color, they
go to the closet, pull out the skein they want, and attempt to duplicate
the dye. Consider your own needs and storage capacities, and then
decide on a record-keeping system that suits your interests while main-
taining adequate reference information.












The dyers you will read about in the next pages are only a few of the
many artisans in North America practicing one of mankind’s most an-
cient arts and crafts. These are pecople who are interested in the natural
world around them. They have learned from others and through their
own experience which materials will produce the colors they seek.
Some have very rigid standards and always follow the same procedures.
Others like to use a free-hand method, and don’t measure quantities of
mordants, dyestuff, or fiber, or check temperatures, or watch to see
exactly how long the dye brews. Some of these dyers are interested only
in experimenting with various fibers, mordants, dyestuffs, and methods;
others are involved in production dyeing, using large quantities of
materials. Still others attempt consistently to dye a color range from
which they create finished articles. But regardless of their attitudes or
working procedures, these people are dyers. And they are natural
dyers, working with nature’s produce—natural dyestuff, natural fibers
and materials, water, air, sunlight, and heat. The results of their work
are beautiful. Their colors are at once subtle and bold, bright and alive,
soft and gentle. There are no color clashes. For these are natural colors
—the colors of earth and sky, of a brook on a summer’s day, the shades
of a desert sunset or an ocean sky at dawn, of newly born spring leaflets
or of a fading northeastern autumn. They use nature’s paints and dyes
—taken briefly from the world outside by people in harmony with
nature. These are the dyers who put something of themselves into their
colors, and these are their natural dyes.
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Sharon Andersen | Mexico City, Mexico

Sharon Andersen began dyeing by gathering handfuls of plants, skeins
of yarn, an enamel pot, and whatever chemicals she could find. Her
pragmatic approach to dyeing is to “try anything once, and if it works,
stick with it.” Sharon admits to a rebellion of sorts against the synthetic
dyed yarn she was able to purchase; she decided to try dyeing with
plants as an alternative. A fascination with the dye process and the
results gained from working and teaching herself along the way have
provided what Sharon terms a “sensual experience.” She enjoys every-
thing—from collecting materials through the dye process to the visual
delights that result. The vegetable vendor who gives Sharon his rotten
prickly pear fruit and wilting marigolds may think she’s a “gringa loca,”
but her dyes prove otherwise.

1. Dyestuff: Alfalfa (Medicago sativa), cut and dried for tea (which
supposedly cures lumbago and is good for the kidneys,
says Sharon)

Fiber: Wool
Mordant: Alum and cream of tartar
(Dissolve 5 1/3 tablespoons alum and 2 2/3 tablespoons
cream of tartar in 4 gallons of water per pound of wool.
Simmer wool in bath 1 hour; cool overnight in bath;
rinse well.)

Method: Cover alfalfa with water (1 pound of alfalfa will dye 1
pound of wool); simmer 1 to 2 hours. Strain out plants
and add pre-mordanted wool. Simmer 1-2 hours; leave
wool in bath overnight. Remove wool, rinse, and dry.

Color: Yellow 87, moderate Y
Ammonia added to shift color to Yellow 90, grayish Y
Lightfastness: 1.3-4
Mordant: Alum and cream of tartar pre-mordant
Tin (1 teaspoon per pound of wool) afterbath

Method: Cover alfalfa with water (1 pound of alfalfa will dye 1
pound of wool); simmer 1-2 hours. Strain out plants and
add pre-mordanted wool. Simmer 1-2 hours; leave wool
in bath overnight. Remove wool to tin bath; simmer
15-30 minutes. Remove wool; cool to lukewarm; rinse
and dry.

Color: Yellow 84, strong Y
Ammonia added to shift color produced no change
Lightfastness: 1.3-4
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Color:

Lightfastness:

Mordant:

Method:

Color:

Lightfastness:
2. Dyestuff:

Fiber:
Mordant:

Method:

Color:
Lightfastness:
Mordant:

Method:
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Alum and cream of tartar pre-mordant

Copper (8 teaspoons per pound of wool) afterbath
Cover alfalfa with water (1 pound of alfalfa will dye 1
pound of wool); simmer 1-2 hours. Strain out plants and
add pre-mordanted wool. Simmer 1-2 hours; leave wool
in bath overnight. Remove wool to copper bath; sim-
mer 15-30 minutes. Remove wool; cool to lukewarm:;
rinse and dry.

Olive 106, light Ol

Ammonia added to shift color te Olive Brown 96, dark
OIBr

L.3-4

Alum and cream of tartar pre-mordant

Iron (1 teaspoon per pound of wool) afterbath

Cover alfalfa with water (1 pound of alfalfa will dye 1
pound of wool); simmer 1-2 hours. Strain out plants and
add pre-mordanted wool. Simmer 1-2 hours; leave wool
in bath overnight. Remove wool to iron bath; simmer
15-30 minutes. Remove wool; cool to lukewarm; rinse
and dry.

Olive 110, grayish Ol

Ammonia added to shift color to Olive Brown 96, dark
OlBr

L.3-4

Camomile (Anthemis sp.), fresh flowers

Wool

Alum and cream of tartar pre-mordant

(Dissolve 5 1/3 tablespoons of alum and 2 2/3 table-
spoons of cream of tartar per pound of wool in 4 gallons
of water per pound of wool. Simmer 1 hour; cool yarn
overnight in bath. Remove and rinse.)

Fill a 4-gallon pot with fresh camomile flowers. Cover
camomile with water; simmer 1-2 hours. Leave flowers
in bath overnight to cool. Strain out flowers and add
wool. Simmer 1-2 hours; leave wool in bath overnight
to cool. Remove wool, rinse and dry.

Yellow 89, pale Y

L5-6

Alum and cream of tartar pre-mordant

Tin (1 teaspoon per pound) afterbath

Fill a 4-gallon pot with fresh camomile flowers. Cover
camomile with water; simmer 1 to 2 hours. Leave
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Color:
Lightfastness:
Mordant:

Method:

Color:

Lightfastness:

Mordant:

Method:

Color:

Lightfastness:
3. Dyestuff:
Fiber:

Mordant:
Method:

Color:
Lightfastness:
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flowers in bath overnight to cool. Strain out flowers and
add wool. Simmer 1-2 hours; leave wool in bath over-
night to cool. Remove wool to tin bath; simmer 15-30
minutes. Remove and rinse well.

Yellow 82, vivid Y

Ammonia added to shift color to Greenish Yellow 105,
grayish gY

L5-6

Alum and cream of tartar pre-mordant

Copper (8 teaspoons per pound of wool) afterbath
Fill a 4-gallon pot with fresh camomile flowers. Cover
camomile with water; simmer 1-2 hours. Leave flowers
in bath overnight to cool. Strain out flowers and add
wool. Simmer 1-2 hours; leave wool in bath overnight
to cool. Remove wool to copper bath; simmer 15 to 30
minutes. Remove and rinse well.

Yellow 84, strong Y

Ammonia added to shift color to Yellowish Brown 80,
grayish yBr

L5-6

Alum and cream of tartar pre-mordant

Iron (1 teaspoon per pound of wool) afterbath

Fill a 4-gallon pot with fresh camomile flowers. Cover
camomile with water; simmer 1-2 hours. Leave flowers
in bath overnight to cool. Strain out flowers and add
wool. Simmer 1-2 hours; leave wool in bath overnight
to cool. Remove wool to iron bath; simmer 15-30 min-
utes. Remove and rinse well.

Olive Green 127, grayish OlGr

Ammonia added to shift color to Yellow Green 122,
grayish YG

L5-6

Cochineal (Dactylopius coccus); use 1 ounce per pound
of wool.

Wool

None

Add cochineal to 4 gallons of water. Heat to extract the
color (carminic acid when in water). Let bath cool. Add
wool to cool bath; leave for 24 hours. Remove and rinse
well.

Red 16, dark R

L4-5



Mordant:

Method:

Color:
Lightfastness:
Mordant:

Method:

Color:
Lightfastness:
Mordant:

Method:

Color:
Lightfastness:

4. Dyestuff:

Fiber:
Mordant:

Method:
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Alum and cream of tartar pre-mordant

(Dissolve 5 1/3 tablespoons of alum and 2 2/3 table-
spoons of cream of tartar in 4 gallons of water per pound
of wool. Simmer 1 hour; cool yarn overnight in bath.
Remove and rinse.)

Add cochineal to 4 gallons of water. Heat to extract the
color. Let bath cool. Add pre-mordanted wool to cool
bath; leave for 24 hours. Remove and rinse well.
Purplish Red 256, deep pR

L5-6

Alum and cream of tartar pre-mordant

Vinegar post-bath (add enough vinegar to water bath to
shift color; add freely)

Add cochineal to 4 gallons of water. Heat to extract the
color. Let bath cool. Add pre-mordanted wool to cool
bath; leave for 24 hours. Place wool in vinegar bath
until color shifts. Remove and rinse.

Red 13, deep R

L6

Alum and cream of tartar pre-mordant

Ammonia post-bath (freely add enough ammonia to a
water bath to shift the color)

Add cochineal to 4 gallons of water. Heat to extract the
color. Let bath cool. Add pre-mordanted wool to cool
bath; leave for 24 hours. Place wool in ammonia bath
until color shifts. Remove and rinse.

Purplish Red 255, strong pR

L5

Marigold (7agetes sp.), herbaceous parts

In Mexico the marigolds are favorite flowers to take to
the cemetery on All Souls’ Day or the Day of the Dead,
in early November. They are also fed to chickens to
help make their skins golden colored and thus more
appealing at the market. Use an amount of marigolds
equal to the weight of wool.

Wool

Alum and cream of tartar pre-mordant

(Dissolve 5 1/3 tablespoons of alum and 2 2/3 table-
spoons of cream of tartar in 4 gallons of water per pound
of wool. Simmer 1 hour; cool yarn overnight in bath.
Remove and rinse.)

Cover marigolds with water; simmer 1-2 hours. Leave
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plants in bath overnight to cool. Strain out plants and
add wool. Simmer 1-2 hours; leave wool in bath over-
night to cool. Remove and rinse well.
Color: Yellow 87, moderate Y
Ammonia added to shift color to Yellowish Brown 74,
strong yBr
Lightfastness: 1.4-5
Mordant: Alum and cream of tartar pre-mordant
Tin (1 teaspoon per pound of wool) afterbath
Method: Cover marigolds with water; simmer 1-2 hours. Leave
plants in bath overnight to cool. Strain out plants and
add wool. Simmer 1 to 2 hours; leave wool in bath over-
night to cool. Remove yarn to tin bath; simmer 15 to 30
minutes. Remove and rinse well.
Color: Orange Yellow 69, deep OY
Lightfastness: 1.4-5
Mordant: Alum and cream of tartar pre-mordant
Copper (8 teaspoons per pound of wool) afterbath
Method: Cover marigolds with water; simmer 1-2 hours. Leave
plants in bath overnight to cool. Strain out plants and
add wool. Simmer 1-2 hours; leave wool in bath over-
night to cool. Remove to copper bath; simmer 15-30
minutes. Remove and rinse well.
Color: Olive Brown 95, moderate OlBr
Ammonia added to shift color to Yellowish Brown 78,
dark yBr
Lightfastness: 1.4-5
Mordant: Alum and cream of tartar pre-mordant
Iron (1 teaspoon per pound of wool) afterbath
Method: Cover marigolds with water; simmer 1-2 hours. Leave
plants in bath overnight to cool. Strain out plants and
add wool. Simmer 1-2 hours; leave wool in bath over-
night to cool. Remove to iron bath; simmer 15-30 min-
utes. Remove and rinse well.
Color: Olive 107, moderate Ol
Ammonia added to shift color to Yellowish Brown 78,
dark yBr
Lightfastness: 1.4-5

5. Dyestuff: Prickly pear fruit (Opuntia sp.)
This cactus family is a large and prolific one and is the
host plant for the sucking insect known as cochineal,
which produces reddish dyes. Use enough of the
mashed ripe fruit to cover the yarn.
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Fiber: Wool and acrylic blend (resulting in a “heather” yarn)
Mordant: None
Method: Mash the fruit in a non-reactive pot. Immerse the yarn
in the fruit mash. Ferment for 10 days; occasionally
inspect and stir the bath. Remove and rinse well when
yarn reaches the desired color.
Color: Purplish Pink 249, light pPk
Lightfastness: Less than 1.2

Doris Bé’llg’ I South Dakota

For Doris Beug, the dye process is “tedious, time-consuming, surpris-
ing, soggy, and infinitely rewarding.” She is so involved in dyeing with
natural materials that her home now holds suitcases and trunks full of
dyed samples and articles made from her handspun as well as commer-
cially spun wool yarns. Doris has borrowed a basic dye-test method from
Florida dyer Fred Gerber (he calls it the investigative method) and
adapted it to suit her needs. Once Doris has discovered the potential
color range using this method, she can dye in larger quantities for such
projects as hand-knitted and crocheted afghans, pillows, garments, and
wall hangings. Here’s how Doris proceeds to test the dye potential for
one plant with one pound of wool yarn.

The wool yarn must be washed and rinsed; it is then mordanted.
For the full series one needs 8 one-ounce skeins mordanted with alum,
and 8 with chrome. To mordant, Doris prepares an alum bath using
4 ounces alum and 1 ounce cream of tartar for each pound of wool
in 4 gallons water. The mordant is dissolved and the yarn is wetted and
immersed in the bath. The bath is then brought to a high simmer and
the temperature is maintained for 1 hour. The wool cools in the bath
overnight; it is then removed and rinsed. For a chrome mordant bath,
she uses 1/2 ounce chrome in 4 gallons of water for each pound of wool
and proceeds as for alum.

The dye bath is prepared by simmering the dyestuff (using equal-
weight quantities for testing) for 1 hour and cooling in the bath before
straining out the dyestuff. The bath is then divided into 2 pots. Eight
ounces of alum-mordanted yarn are placed in one pot and 8 ounces of
chrome-mordanted yarn are placed in the other pot. The baths are
then heated to a simmer and the temperature is maintained for 30-60
minutes. While the dyebaths are simmering, prepare the following
mordant solutions for each bath (one for alum and one for chrome):
(1) 1/8 teaspoon tin plus 1 teaspoon cream of tartar in 1 cup water:;
(2) 1/8 ounce copper in 1 cup water; and (3) 1 teaspoon iron in
1 cup water.
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Once the dyebaths have simmered the desired length of time,
remove all 8 skeins from each bath and set them aside without rinsing.
For each set of skeins do the following:

1. Take 1 skein and rinse it until the water is clear. This is
skein a.

2. Dip a small amount of the dyebath into a pan and add 1 table-
spoon clear ammonia. Add a second skein and heat the bath while
stirring gently until the color change is completed. Remove it from the
bath and rinse well. This is skein b.

3. The remaining dyebath is now divided into three small pans.
Add one of the mordant solutions to each, and be sure to keep track of
them. Two skeins are added to each solution. Simmer gently for 10-15
minutes. Remove the skeins and rinse one of each.

4. Add 1 tablespoon of ammonia to each of the baths, and return
the unrinsed skeins to the proper baths. Simmer until the color shifts.
Remove and rinse.

The skeins are labeled as follows:

a. Alum or Chrome

b. Alum/ammonia or Chrome/ammonia

c. Alum/tin/tartar or Chrome/tin/tartar

d. Alum/tin/tartar/ammonia or Chrome/tin/tartar/ammonia
e. Alum/copper or Chrome/copper

f. Alum/copper/ammonia or Chrome/copper/ammonia

g. Alum/iron or Chrome/iron

h. Alum/iron/ammonia or Chrome/iron/ammonia

Doris usually cuts tags from plastic bottles and uses waterproof
markers to write on them just as soon as they are removed from the
baths. Using this method, Doris has obtained the following series of
colors from plants growing in her area of the northern Great Plains:

1. Dyestuff: Goldenrod (Solidago sp.)
Mordant: Alum
Color: Yellow 90, grayish Y
Lightfastness: 1.4-5
Mordant: Alum/ammonia
Color: Yellow 90, grayish Y
Lightfastness: 1.4-5
Mordant: Alum/ammonia/tartar
Color: Yellow 82, vivid Y
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Lightfastness: 1.5
Mordant: Alum/copper
Color: Yellow 82, vivid Y
Lightfastness: 1.5
Mordant: Alum/copper/ammonia
Color: Olive 109, light grayish Ol
Lightfastness: 1.5-6
Mordant: Alum/iron
Color: Olive 106, light Ol
Lightfastness: 1.5-6
Mordant: Alum/iron/ammonia
Color: Olive 110, grayish Ol
Lightfastness: 1.5-6
Mordant: Chrome
Color: Brown 62, dark grayish Br
Lightfastness: 1.6
Mordant: Chrome/ammonia
Color: Yellowish Brown 76, light yBr
Lightfastness: 1.6
Mordant: Chrome/tin/tartar
Color: Orange Yellow 72, dark OY
Lightfastness: 1.5-6
Mordant: Chrome/tin/tartar/ammonia
Ceolor: Yellow 88, dark Y
Lightfastness: 1.5-6
Mordant: Chrome/copper
Color: Yellow 85, deep Y
Lightfastness: 1.5-6
Mordant: Chrome/copper/ammonia
Color: Olive 106, light Ol
Lightfastness: 1.5-6
Mordant: Chrome/iron
Color: Olive 107, moderate Ol
Lightfastness: 1.5-6
Mordant: Chrome/iron/ammonia
Color: Olive Brown 95, moderate OIlBr
Lightfastness: 1.5-6

2. Dyestuff: Tansy (Tanacetum vulgare)
Tansy is a common plant found abundantly in many

areas of North America.
Mordant: Alum
Color: Yellow 87, moderate Y
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L5-6 (the color browned with exposure to light)
Alum/ammonia

Yellow 88, dark Y

LL5-6 (the color browned with exposure to light)
Alum/tin/tartar

Yellow 84, strong Y

L5-6 (the color browned with exposure to light)
Alum/tin/tartar/ammonia
Yellow 82, vivid Y

L.5-6 (the color browned with exposure to light)
Alum/copper

Yellow 91, dark grayish Y

L6

Alum/copper/ammonia

Olive Brown 95, moderate OIBr
L6

Alum/iron

Olive 110, grayish Ol

L6

Alum/iron/ammonia

Olive Brown 96, dark OIlBr

L6

Chrome

Yellow 85, deep Y

L5-6

Chrome/ammonia

Olive Brown 94, light OIBr
L5-6

Chrome/tin/tartar

Yellow 91, dark grayish Y

L5-6
Chrome/tin/tartar/ammonia
Yellow 88, dark Y

L5-6

Chrome/copper

Olive Brown 94, light OIBr
L5-6

Chrome/copper/ammonia

Olive Brown 95, moderate OIBr
L5-6

Chrome/iron

Olive 110, grayish Ol

L5-6
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Color:
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3. Dyestuff:

Mordant:

Color:
Lightfastness:
Mordant:
Color:
Lightfastness:
Mordant:
Color:
Lightfastness:
Mordant:
Color:
Lightfastness:

Mordant:
Color:
Lightfastness:
Mordant:
Color:
Lightfastness:
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Chrome/iron/ammonia
Olive Brown 96, dark OIBr
LL5-6

Maximilian sunflower (Helianthus maximiliani)
This perennial sunflower is commonly found in sandy
waste areas of the prairie; it attains a height of 3-4 feet.

Alum

Yellow 87, moderate Y
55

Alum/ammonia

Orange Yellow 69, deep OY
L5-—6

Alum/tin/tartar

Yellow 84, strong Y

L.5-6
Alum/tin/tartar/ammonia
Yellow 85, deep Y

1.5-6

Alum/copper

Olive Brown 95, moderate OlBr

L6
Alum/copper/ammonia

Yellowish Brown 74, strong vBr

L6

Maximilian
sunflower
(Helianthus
maximiliani) 7s a
common
midwestern
prairie plant
which produces
an amazingly
versatile color
range. (Photo:

Jan Cornies,

courtesy Jones
Sheep Farm)
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4. Dyestuff:
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Alum/iron

Olive 111, dark grayish Ol
L6

Alum/iron/ammonia

Olive Brown 96, dark OIBr
].5=6

Chrome

Orange Yellow 72, dark OY
L.5-6

Chrome/ammonia

Reddish Orange 38, dark rO
L4

Chrome/tin/tartar

Yellow 87, moderate Y

1.4-5
Chrome/tin/tartar/ammonia
Yellow 84, strong Y

L5

Chrome/copper

Orange 54, brownish orange
L5
Chrome/copper/ammonia
Brown 55, strong Br

L5

Chrome/iron

Brown 56, deep Br

L5

Chrome/iron/ammonia
Brown 56, deep Br

L5

Wild plum (Prunus sp.), roots

Thickets of these wild fruit trees are found across North
America; they particularly favor growing in sub-irri-

gated soils along rivers and streams.
Alum

Yellowish Pink 28, light yPk

L.4-5

Alum/ammonia

Yellowish Pink 29, moderate yPk
L4-5

Tin (note: no alum used)

Yellowish Pink 30, dark yPk
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Lightfastness: 1.2-3
Mordant: Tin/ammonia (note: no alum used)
Color: Red 19, grayish R
Lightfastness: 1.2-3
Mordant: Copper (note: no alum used)
Color: Reddish Brown 43, moderate rBr
Lightfastness: 1.5
Mordant: Copper/ammonia (note: no alum used)
Color: Reddish Brown 42, light rBr
Lightfastness: 1.5
Mordant: Iron (note: no alum used)
Color: Red 23, dark reddish gray
Lightfastness: 1.5
Mordant: Iron/ammonia (note: no alum used)
Color: Red 23, dark reddish gray
Lightfastness: 1.5

Bf’ﬁb v Da venport ' Washington State

Betty Davenport’s fascination with lichens began when she was unable
to obtain mordants and could find no one to help her pursue dyeing
with other materials. Lichen, she found, could simply be put in a pot
with water and yarn and simmered until she liked the dyed color.

Lichens and
handspun wool
yaris simmering
in vinegar-water
on Betty
Davenports
stove. (Photo:
Betty
Davenport)

There are three major types of lichens: (1) foliose or leaf-like,
(2) fruticose or shrubby or hair-like, and (3) crustose or crust-like. Li-
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chens can be found on rocks, tree bark, and soil. As they obtain their
moisture and nutrients directly from the air, they are very susceptible
to air pollution. Lichens grow very slowly, and they may not be plentiful
in all areas. There are, however, some species which are quite abun-
dant; they fall off trees and rocks, and may be picked from dead tree
branches.

When gathering lichens, collect only what you need, and never
take more than a third of what you find. Collecting lichens that have
fallen on the ground before picking those still growing on trees is the
best plan for collecting.

Betty takes a supply of plastic bags in her pack on hikes. The lichens
are collected by species into the bags, and upon returning home are
spread to dry on newspaper for several days. They can then be stored
in open plastic bags or other containers that allow for air circulation.
Before using the lichens for dye, any bark or twigs must be removed,
as they would affect the dyed color.

Betty’s record system consists of lichens mounted on file cards with
notes on identification, the location where they were collected, the dye
method, and any mordants or pH alteratives added. Samples of dyed
yarn are then attached to the cards for future reference.

In order to dye with lichens, Betty recommends this simple proce-
dure.

1. Weigh the lichens, crush them, and place them in a non-reactive
pot.

2. Cover with water and add a dash of vinegar or ammonia.

3. Add a skein of wool equal in weight to that of the dry lichens.

4. Heat the pot and allow it to simmer until the desired depth of
color is obtained. This may take 30 minutes or all day, depending on the
lichen.

To obtain the following resultant dyes, skeins of wool were dyed
with each lichen using these mordants and alteratives:

1. 1-2 tablespoons vinegar per quart of water in the pot
2. 1-2 tablespoons ammonia per quart of water in the pot
3. 1/8 teaspoon tin added to the vinegar bath

4. 1/8 teaspoon tin added to the ammonia bath

1. Dyestuff: Wolf moss (Letharia vulpina)
This lichen was important to the trading economy of
the Indian groups in the Pacific Northwest. The lichen
grows on pine trees on the eastern side of the coastal
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2. Dyestuff:
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Lightfastness:

3. Dyestuff:

Mordant:
Color:
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Mordant:
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mountain ranges and was traded to peoples living along
the coast. This plentiful lichen, often used with urine in
the dyebath, provided the yellow for many Chilkat
blankets.

Vinegar

Yellow 83, brilliant Y

L6

Vinegar and tin

Yellow 83, brilliant Y

L6

Ammonia and vinegar

Yellow 84, strong Y

L6

Lungwort (Lobaria pulmonaria)

Betty gathers this lichen after windstorms that blow the
lichens off the trees. It grows on trees on the western
side of the Cascade Mountains, and it develops rich
colors after simmering about 4 hours. Several skeins can
be dyed in successively longer time periods to produce
a sequence of colors.

Ammonia

Brown 58, moderate Br

L5-6

Ammonia and tin

Yellowish Brown 75, deep yBr

L5-6

Vinegar

Orange Yellow 72, dark OY

L.5-6

Vinegar and tin

Orange Yellow 69, deep OY

L5,

Worm lichen (Thamnolia subuliformis)

This whitish ground lichen of alpine zones should be
collected sparingly as it grows quite slowly. A small
handful will dye several ounces of wool to be used for
a very special project.

Vinegar (1/2-hour simmer)

Orange Yellow 68, strong OY

L3-4

Vinegar (2-hours simmer)
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Color: Orange Yellow 69, deep OY
Lightfastness: 1.6
Mordant: Vinegar and tin
Color: Orange Yellow 68, strong OY
Lightfastness: 1.6
Mordant: Ammonia (2-hours simmer)
Color: Yellowish Brown 77, moderate yBr

Lightfastness: 1.2-3

4. Dyestuff: Orchil lichen (Umbilicaria spp.)
To get the orchil or purple color to leach out of the
lichen into solution, Betty crushes about 2 tablespoons
dry lichen into a glass quart jar, adds 2 tablespoons
ammonia, and fills the jar with water. The jar is then left
to ferment for 10 days or more, until the liquid becomes
a dark purple. Then the yarn is either added to the jar
and left to ferment until the desired purple color is
obtained, or the liquid in the jar is added to more water
in a pot and gently simmered with the yarn to obtain
the color. Using the fermentation method, the follow-
ing colors were obtained with Umbilicaria species col-
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