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FOREWORD

This is a book about creative weaving — understanding and appreciating
the accomplishments and procedures of the past as foundations for indi-
vidual achievement today. It is addressed especially to those individuals
who wish (o learn the basic techniques of weaving so they may, if they like,
proceed alone and develo)y the craft in their own fashion.

The g-harness loom, with which this book is concerned, is an extremely
versatile instrument; it is capable of producing almost every type of fabric.
If used as a creative agent, it offers an unlimited opportunity for exploration.
T he weaver will realize this when he becomes familiar with the countless
materials available to him and the innumerable ways in which they can be
arranged and combined in fabrie.

The mechanism of a g-harness loom is relatively simple, this simplicity
making it adaptable to many ways of doing things. To take advantage of
this, the weaver should devote some time to a study of the various parts
of the loom, their operation, purpose, and function in relation to the weav-
ing process. Pattern modifications then open up broad new horizons of
special effects.

There are numerous ways of performing certain manual operations, such
as winding the warp and putting it on the loom. T"he methods given here
are those used by the authors in their own work and in teaching.

In the majority of cases, procedures are presented in a step-by-step
progression and accompanied by illustrations showing actual work in
various stages. '

It has been advisable, in a professional approach, to use somewhat de-
tailed explanations in certain sections of the book. Cross-indexed text refer-
ences and definitions in the Glossary fully explain the terms used.
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Emphasis has been placed on the fundamental weaves, particularly the
plain weave and the twills. These are the strong, stable constructions which
lend themselves to many modifications; these structures are used to develop
decorative patterns, many of which are seen in historic textiles.

In comparison with artisans of the past, the weaver today has access Lo an
amazing variely of yarn elements. With this diversity of materials, the need
for pattern emphasis is not as compelling as it once was. If the creative
artist will limit himself (o a few yarns, making a selection from contrasting
types, he will find that he can exploit these in basic siructures and achieve
surprising vitality in his textures.

As proved by the illustrations, many of the textiles of contemporary
weavers owe their effectiveness to a simple and direct design approach. Mod-
ern printed fabrics also give cvidence of this same discipline. We hope,
however, the reader will pursue his quest in his own way; his fabrics then
will bear the stamp of his own personality.

Rurn OVERMAN
L.urA Snirr
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CHAPTER 1

OUR WEAVING HERITAGE

A MARKED REVIVAL IN THE ARTS AND CRAFTS has occurred since the
1920’s. Handweaving has shared in this movement to such an extent that
today we find weavers in many parts of the world who are producing
fabrics of aesthetic quality. A few work professionally with archi-
tects, decorators, and designers, but most weavers follow the craft for
their own pleasure as an avocation.

Whatever our accomplishments today, they are but a very small link
in the long evolution of handweaving—a craft that dates back to the
beginnings of Man.

» DEVELOPMENT OF FUNDAMENTAL WEAVES

The fundamental aspects of handweaving have remained unchanged.
Our looms are essentially the same as those used a thousand years ago,
and many of our fabrics are woven in structures that antedate that pe-
riod. The fundamental weaves—plain, twill, and satin—were developed
before the Christian era.

Just how early Man became a weaver is a matter of speculation. Origi-
nally, he used pelts and hides for garments and blankets. 'The concept
of a web—a woven structure—was probably intuitive and could be as-
cribed to chance. Since food has always been a primary concern in all
ages, it is not unlikely that primitive Man first realized the possibilities
of the web from interlacing twigs and grasses, in making weirs and nets
that would assist in catching fish and game. By twining, knotting, and
braiding, Man created such utilities as mats and baskets many years
before making cloth.
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The earliest cloth fragments found by archeologists have been esti-
mated by some authorities as being more than ten thousand years old.
Such fragments, made of linen, have been found in Switzerland, in the
area inhabited by the Neolithic Lake Dwellers.

The making of cloth was contingent upon two factors: finding suit-
able fibers, and devising a process that would twist these fibers into a
strand. The blue-flowering flax plant, native to Europe and Africa, grew
abundantly, and the stem of this yielded thin, tough fibers, flexible, and
of sufficient length to permit them to be twisted into yarn.

The tool that was originally made for this operation was the spindle.
It consisted of a narrow piece of wood, 6 to 15 inches in length, smooth
and tapered on both ends. Between the center and one end was attached
a disc made of clay, wood, or bone called a whorl and as the operator
rotated the spindle between his fingers the disc would impart momen-
tum, as in a child’s top.

Loosely twisted fibers were first attached to a notch at the top of the
spindle; it was then rotated and, by twisting, the fibers were drawn out
into a strand. Repetition of this performance would reduce the size of
the strand and form it into a compact yarn. In spinning very fine yarns,
the spindle might rest in a bowl of water. By frequently dipping the
fingers in the water, the moisture promoted adhesion when the fibers
were being twisted. Such methods have been delineated on many ancient
pottery vessels.

It was by this method the yarns for the famous Dacca muslins of In-
dia were spun, more than two thousand years ago. These cotton fabrics
were like cobwebs—transparently thin and made from incredibly small
yarns. Using a spindle the size of a darning needle, fibers were drawn
out into minute strands that often yielded two hundred miles of yarn
to the pound. So adept were the weavers of that period that they used
these yarns as warp elements as well as for filler.

» KINDS OF LOOMS

The first requisite to weaving is to keep warp yarns under tension—
so they will lie, in order, on one plane.

The first looms were vertical. Weavers suspended the warp from a
horizontal pole-or bar and, at the bottom, they used a weight for ten-
sion. The means for holding down the warp varied, and it is significant
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mendously; and, since individual warp yarns could be controlled by
this system, the possibilities of pattern were greatly enlarged. This re-
sulted in a period of intricate and elaborate decoration, one that con-
tinued through the nineteenth century.

The draw loom was used in Europe until 1787. At that time Cart-
wright invented the power loom, and, at the turn of the century, the
Jacquard attachment appeared. This device made it possible to attain
selective warp control through the medium of perforated cards—a prin-
ciple once employed with music rolls on the old player piano and used
today with sorting systems. These inventions marked the beginning of
machine production and were the forerunner of equipment used in
modern textile mills.

> TYPES OF FABRIC

The type of fabrics created in. this vast interim was influenced by the
customs and cultures of the various peoples. Examples of many historic
textiles are seen in museums today, and the weaver can study these with
profit. They not only exemplify the proficiency of the weavers but re-
flect the religious, political, and economic conditions of their period.

In the early Egyptian period, wool was used very little because of re-
ligious reasons. Since it came from animals it was considered unclean
and was not allowed in the temples>As early as 4000 B.c. flax fiber was
used. Constant preoccupation with linen made the Egyptians skillful
in weaving fabrics of unusual fineness and excellent quality. The textiles
that have been preserved in tombs, used as mummy wrappings and to
cover pottery and relics, were all woven in plain weave with no evi-
dence of decoration.

Although cotton was native to the region, it was seldom used. It has
been suggested that the difhiculty of separating cotton fibers from the
seed may have accounted for the almost insignificant use of this fiber.

ACotton did not become important in Egypt until the Christian era when
it was used by the Copts, as the early Egyptian Christians were called.

Examples of Coptic textiles consist, in most cases, of articles of cloth-
ing found in tombs along the edge of the desert. The various designs
were usually woven of wool carried out in a brocading technique, and
on a linen or cotton warp. These textiles alternately show influences
of classic Christian or Mohammedan art, reflecting the political situa-
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» TEXTILES IN THE NEW WORLD

Of all the countries in the New World, Peru presents the most in-
teresting background in the textile arts. Although the tools were the
simplest, the weaves represent a wide variety, including gauze, tapestry,
embroidery or a type of brocade, and the pile weave. Both cotton and
wool were used. Cotton grew along the coast; in the mountains, the
llama and alpaca furnished wool. Skill in spinning and weaving is cvi-
dent from the textiles that have been discovered. According to the late
Philip Ainsworth Means, an authority on Peruvian culture, the fineness
of the cotton yarns was surpassed only by the Dacca cotton of India. In
his discussion of Peruvian woolens, he says:

More usually the best woolen threads of ancient Peru ranged from 180 to 200
welt threads to the inch for one ply threads; and from 130 to 190 for two ply.
The finest modern woolen threads made from vicuna wool give a welt count of
between 70 and 90.1

Although the Peruvians had no written history, the Spanish invaders,
fortunately, left a vivid description of the country as they found it. The
vast treasures of fabrics, tools, and relics found in their burial grounds
tell their own story.

Excavations in the Chicama Valley in northern Peru have brought to
light a collection of textiles dating from approximately 2500 B.c. to
1200 B.c. Many of the fabrics were made of cotton in combination with
a bast fiber. They were constructed by twining and netting methods as
well as by weaving.

Farly weavers employed the various types of construction in different
ways. The plain, twill, and satin weaves ecach have certain character-
1stics that suggest their use. Where small, fine yarns were available to
the weaver, as in Egyptian linen and the Dacca cottons of India, the
quality of sheerness was emphasized by use of the plain weave. The satin
weave, which originated in China somewhere around 1000 A.p., was
a favorite with silk weavers of that country; this weave brings out the
high gloss of the silk fiber as no other structure can. In damasks we
generally see a combination of weaves which tend to point up the
pattern by a contrast in texture.

* Philip Ainsworth Means, Ancient Givilizations of the Andes, Charles Scribner’s Sons,

1931, p. 461.
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» COLOR USAGE

Effectiveness in structure is often achieved with color, and dyed yarns
have played a conspicuous role in textiles of all civilizations. There
are certain exceptions, as in one period in Peru when weavers utilized
the natural colors of fibers, with their cotton graduating in shade from
white, through gray tones, to several shades of tan and light brown. Hair
fibers from the llama and alpaca also varied from white to gray, to
different shades of tan and brown.~¥he natural urge for color, how-
ever, manifested itself in primitive peoples who first used stains from
berries and the secretion from plants for dyes. .

Dyeing involves the use of mordants, such as alum or salt, to fix the
coloring matter. The natural pigments used for dyeing were derived
[rom plant, insect, and marine life. Yellow and orange tones came from
saffron, an herbacious plant; from resin of the sandarac tree; from Syrian
orpiment, a mineral formation; and from many other sources. Carmine
and scarlet were obtained from cochineal, a scale insect; blue-green, from
the henna shrub; and blue-purple, from the glands of the murex, a
shellfish. The roots of the madder plant gave a pigment similar to aliz-
arin, used today in painters’ pigments. Today practically all of our pig-
ments are of synthetic origin and have a greater degree of permanency
than the natural type.

Throughout history Man has always given symbolic qualities to
colors, either from subconscious association or common assent. Churches
at one time delegated to certain hues such qualities as penitence, charity,
innocence, love, hope, or piety. Purple for centuries was associated with
reverence and dignity, and was the prerogative of the clergy and
royalty. T'he Phoenicians obtained this pigment from shellfish in the
Mediterranean, and enjoyed a monopoly on Tyrian purple. With the
fall of Constantinople, in the middle of the fifteenth century, purple
was displaced by the scarlet dye obtained from cochineal, and this color
is used today in certain church vestments.

» INFLUENCE OF MACHINE AGE

The nineteenth century brought the machine age to fabric pro-
duction and other industries. With invention of the power loom in 1787
and the Jacquard loom in 1801, handweaving became a forgotten craft
in all but a few isolated areas. The transition from hand-loom to power-
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loom weaving resulted in a greatly increased output of yard goods, and
this in turn was reflected in lower priced fabrics. Efforts to supply an
ever-increasing demand brought confusion and deterioration; the old
standards of quality and design were sacrificed for quantity production.

In the late nineteenth century William Morris and a group of
English writers and artists lodged a protest against commercialism on
the grounds of its pretentious decoration and lack of sincerity. This
marked the beginning of the Arts and Crafts movement in England, a
movement that was dedicated to the restoration of traditional standards.

» STANDARDS OF QUALITY RESTORED

After World War I the industrial art schools in Germany assumed
a more liberal attitude toward technology. They recognized the eco-
nomic importance of the machine—with its ability to produce rapidly
and accurately—and the school at Weimar, called the Bauhaus, at-
tempted to effect a reconciliation between art and industry by first break-
ing down the separation that existed between the so-called “fine arts”
and “applied arts.”

New materials and new processes were being discovered and the
Bauhaus group sought to correlate an art approach to product de-
velopment. The basis for improved design was governed by three vital
factors: the nature of the raw material, the method of construction, and
the particular end use or function of the product. A close integration
of these three factors makes an expressive design, one that is obviously
related to its purpose. Examples of this intimate relationship between
material and construction for a specific function are seen in plant
organisms and other forms in Nature.

This school of thought has had a marked influence on architecture,
furniture, and other household accessories. The products are character-
ized by a refined simplicity where the only decoration may be the
material itself.

The role of handweaving in today’s society is avocational. It makes
up for some of the deficiencies of a highly organized industrial system—
an age of specialization where the individual is confined to, and re-
sponsible for, but one small phase of a total activity. The need for re-
lease from the frustrations and emotional strains of contemporary life,
as well as an outlet for the urge for creativity, is found in handweaving.
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The individual herc controls all elements of creating and producing,
from the beginning to the final realization. This makes for cultural de-
velopment and the textile becomes a personal accomplishment, ex-
pressing the personality of the weaver, and reflecting his own ideas of
usefulness.

Today the individual weaver need not rely entirely on his own re-
sources. This interest in a new and realistic approach to design in the
crafts, especially in weaving, 1s being fostered by various agencies and iu
schools, where it 1s included as an integral part of the curriculum in the

art or applied art area.
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CHAPTER 2

TOOLS AND ACCESSORIES

LooMs USED BY THE HAND WEAVER vary in many respects. One of the
important differences is the number of harnesses the loom has. There
may be only two or as many as thirty or more. With each additional
harness the pattern possibilities of the loom are increased decidedly.

» CHARACTERISTICS OF DIFFERENT LOOMS

Effective textiles may be created within the limitations imposed by a
2-harness loom. The addition of 2 more harnesses, however, enlarges the
structural possibilities immeasurably. This especially applies to ma-
terials that can be made solely with the “thrown” shuttle. Recognition
of this fact has made the 4-harness lcom one of the most popular with
weavers today.

Two types of hand looms in common use are the counterbalanced
and the jack type. In the counterbalanced loom the harnesses operate
in pairs—depress a treadle and one harness will be pulled downward
while its companion rises in a counter action. With the jack type, each
harness may be operated separately as an independent unit.

Since the counterbalanced loom employs a reciprocating action, it is
a comparatively easy loom to treadle. The jack type, however, has an
advantage with unbalanced weaves, those in which it is necessary to
have 3 of the 4 harnesses tied to a single treadle, a combination needed
for some lace weaves.

» CHOOSING A LOOM

These and other factors make the selection of a loom a perplexing
problem for the beginner. Experienced weavers often hold widely
34



divergent views on the merits of looms, especially on the particular as-
pects of these two looms. Some looms are better adapted to certain types
of weaving than others, and no one loom will be found to meet the exact-
ing requirements of all. In schools or groups using more than one make
or type, the beginner will have opportunity to see these in operation.
T'his 1s information of a practical sort that will be helpful if he wishes
to make an independent decision.

Important considerations with any loom are:

Quality of construction. It should be made of seasoned, kiln-dried
hardwood to prevent warping and should be sturdy enough to with-
stand the impact of the constant beating during the weaving process.

Tie-ups. The cords, chains, or wires that connect the treadles to the
lams should be of a type easily connected or disconnected; once con-
nected they should be stable and should not stretch nor tangle.

Treadling ease. Whether the treadles are attached to the front or back
of the loom is unimportant as long as they have sufficient leverage to
permit easy operation.

Beater. This should be adjustable to accommodate different heights
and lengths of reeds. A heavy beater is preferable to a light one, and is
a necessity in rug weaving. Some weavers weight their beaters to give
them extra force.

» PARTS OF A LOOM

It should be understood that these qualities are relative, and looms
must be judged comparatively. Regardless of the selection, all floor
looms have certain parts in common. These parts are illustrated in Fig-
ure 2.1 and include:

I'rame. This supports two revolving members called the warp beam
and the cloth beam. On the warp beam, located at the back of the loom,
the warp is wound preparatory to weaving. The cloth beam at the front
receives the fabric as weaving progresses. The diameter of the warp
beam is important as a factor in maintaining warp tension. The larger
the beam, the better, since it prevents excessive piling-up of warp yarns.

Harness. Technically speaking this includes the heddle frames, the
lams, and the treadles—the mechanism which creates the shed. Most
weavers, however, understand harness to mean the frame with attached
heddles. The harness is suspended by means of cords or chains midway
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A reed is held in place by the beater, at the level of the warp. A reed
consists of a nietal frame that has a series of thin metal strips held parallel
to each other, and equally spaced, throughout the length of the frame.
Openings within this comblike device are called dents. Warp yarns are
threaded through the dents to keep them in order, uniformly distributed
throughout the width of the warp, and in proper position for weaving.
When the weaver pulls the beater forward, the reed pushes the filling
yarn into place, thus making the web, or cloth. Reeds are manufactured
in many dent sizes. Dent size 1s determined by the number of openings
per inch and may run from 4 to 40 or more. Contemporary weavers
frequently use a range that extends from 6 to 15 openings per inch.
Occasions may arise where it is desirable to thread more than one yarn
to a dent, or thread in an irregular order, or even skip dents to achieve
certain design effects. Reeds with fewer dents per inch permit greater
latitude in the size of yarns used and in the arrangement of the warp
ends. With a reed having many dents per inch the openings are pro-
portionately smaller, therefore restricting its use to fine yarns.

» EQUIPMENT FOR MAKING A WARP

The usual equipment needed for preparing the warp includes:
Swift
Spool rack
Warping reel
Paddle

Weaving yarns are packaged in many forms: they may be in skeins or
on cones, tubes, or spools, as in Figure 2.4, or other type of put-up. Yarn
on cones, tubes, or spools generally presents no difficulties; it can be
wound directly onto the warp reel, and a fairly constant tension can be
maintained. Skein yarn, however, must be transferred to spools. The
only exception would be when but one or two yarns are used in the
warp and these both are in skein form; then they may be wound from
the swift directly to the reel.

A spool rack, Figure 2.5, is a frame for holding the spools of yarn. It
is an essential in keeping the yarns from tangling, and in retaining
even tension. The metal rods on the rack shown are removable.

Two types of swifts are illustrated in Figure 2.6, the umbrella and
the floor swift. Both incorporate adjustable features, to accommodate
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ing bobbins and the other for winding spools—is a decided asset to any-
one doing a large amount of weaving. The electric winder has the ad-
vantage of allowing the weaver to use both hands in guiding the yarn.
With the hand winder one hand must be used to turn the winder.

While the list of tools given here may be expanded, the beginner will
find these essential and adequate. Many of them can be made by the
weaver himself; further, he can incorporate his own ideas and make any
improvements that might interest him.

It is well for the hand weaver to realize that the loom as we know it
today has been developed over a long period of time by those using it
and knowing its requirements. Many excellent looms are available. A
good loom, one that works easily and efliciently, is absolutely necessary
to produce a worthwhile fabric, and no hand weaver should be satisfied
with less.
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CHAPTER 3

FABRIC MATERIALS

THE TANGIBLE ELEMENT IN TEXTILES IS YARN.* Yarn is made from
fibers, slender thread-like filaments that are derived from leaves and
stems of plants, from animals, minerals, and chemicals. These mate-
rials have diversified properties and characteristics: they may differ not
only in appearance but also in such properties as strength, durability,
and elasticity; in response to heat and moisture; and in lightness,
warmth, and coolness. These factors are important to the hand weaver
since they have a bearing on the usc of a yarn and its suitability for cer-
tain fabrics, and may often dictate its use as a warp or a weft clement.

The weaver is often confronted with a situation where he has to com-
promise between a yarn that is aesthetically agreeable but, because of
the nature of the fiber and the yarn construction, it may be less suited to
the structural needs of a fabric than a less promising yarn. Any evalua-
tion in such cases must be based on knowledge of the fbers and, par-
ticularly, from an examination of their behavior in the weaver’s pre-
liminary design samples.

» SOURCES OF FIBERS

A list of the more commonly used textile fibers includes:

1. Natural fibers
a. Vegetable origin
(I) Cotton —a seed-hair fiber almost 100 per cent cellulose
(2) Linen, hemp, jute, and ramic — bast {ibers, from the stems of plants

* Thread, which is designed and made solely for scwing purposes, is rarely used for
weaving; the hard cable construction is unsuitable for most textiles.
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(8) Sisal and silk grass — from the leaves of plants
(1) Coir — [rom the outcr shell of the coconut
b. Animal origin — wool, silk, and the hair fibers
¢. Mincral origin — Fiberglas, metals, and asbestos
2. Man-made fibers
a. Vegetable origin

(1) Viscose rayon and cuprammonium (Bemberg) — derived from re-
generated cellilose

(2) Acetate —[rom unregenerated cellulose

(3) Vicara — from the protein of corn

b. Mineral origin

Acrilan, dacron, dyncl, nylon, orlon, and saran — with others whose uses
are not so well defined. This group of fibers, including acetate, is re-
ferved to as thermoplastics because ol their sensitivity to heat. Static elec-
tricity is another property common to this group of fibers.

» NATURAL FIBERS

Until the twentieth century, cloth was woven predominantly from
four fibers: cotton, linen, wool, and silk. Today, the first three in this
group are probably used more often by the hand weaver than all other
fibers combined.

Of the vegetable fibers, cotton is still the most important economi-
cally. At the present time it exceeds all fibers in the total quantities
produced. While the United States is the largest producer, the plant
has a wide distribution and is cultivated in many parts of the world.
Fgypt, India, Turkey, Brazil, Russia, Peru, and China—all produce
a sizable volume.

The cotton fiber is obtained from seed pods, or the bolls, of the plant.
It is an exceptionally fine filament and possesses a slight natural twist—
a feature that is most conducive to spinning. There are four or five spe-
cies of the cotton plant and many varieties. In this country the most im-
portant is American Upland. This is grown throughout the Cotton
Belt, from the Carolinas to Texas, and comprises the major portion
of our production, supplying us with our commodity fabrics. For qual-
ity cloth and fine materials, Sea I'sland and Pima are often used.

Pima is a soft, silky fiber that was developed from the Egyptian spe-
cies transplanted to this country more than 100 years ago. (The name
Pima is taken from the county, Pima, in Arizona, where the plant was
first growi.) For strength and firmness Pima is rivaled only by Sea Is-
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land, a variety grown in Georgia, the islands off the coast of South Caro-
lina, and in sections of Florida.

The nature of cotton—its general stability under conditions of heat,
tension, and rough handling—makes it a valuable yarn for the hand
weaver. Since cotton yarns can be spun with a variety of textures—soft
or hard, dull or shiny, and in intermediate degrees—their usefulness
extends over a wide range of textiles.

By means of mercerization, cotton yarns can be given extra-smooth
surface qualities and rich luster. In this process the yarn is immersed in a
caustic soda solution and held under tcﬁsion; the fiber swells, the nat-
ural twist of the fiber is reduced, and a bright, smooth yarn is produced.
Long-fiber cotton is usually used for mercerizing; after being combed
and spun into yarn, the projecting ends of the fibers are usually singed by
passing through a gas flame. Yarns so processed are termed “gassed.”

In altering its structure, mercerizing increases the strength of the
yarn. It also gives it a greater affinity for dye, and clear bright colors
are attainable by vat dyeing. Mercerized cotton yarns that conform to
fixed standards of quality are often sold under proprietary names, such
as “Durene.” The names “Pear]” or “Perle” carry similar connotation,
but refer more specifically to a soft twist type of mercerized cotton.

Many fibers of commercial value are obtained {rom the leaves and
stems of plants. Stem fibers are usually finer in size and more pliable than
leaf fibers, and certain yarns from stem fibers, such as linen and ramie,
are of particular interest to hand weavers.

Linen 1s made from fibers found in the stem of the {lax plant. Flax,
which has been cultivated for centuries, 1s grown for two purposes: for
fiber production and for seed, from which we get linsced oil. Plants
grown for fibers may yield strands as long as 30 inches. While small in
diameter, they possess marked strength and, when spun into yarn, give
a smooth finish and sheen that is quite beautiful in its natural state.

The fiber is not an easy one to dye, but because of demand by hand
weavers, yarn manufacturers now offer an extensive range of color in
linen. The cool, smooth, lintless properties of linen are found in no other
fiber. These qualities added to its exceptional durability recommend
the use of linen in many types of fabric, and we find it a favorite with
hand weavers today as it was, indeed, two thousand years ago.

In processing [lax, the long fibers are made into a strong, smooth, lus-
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trous yarn called “line”” linen. However, a percentage of the fibers will
be reduced to short, broken lengths. These are spun into a type of linen
that 1s known as tow. Cheaper grades of fiber are spun into a yarn that
has a relatively coarse, uneven surface, with no appreciable luster. From
the hand weaver’s point of view, however, they are very usable, for they
have a peculiar homespun quality that combines well with other yarns.
Weavers sometimes dye the natural-colored tow themselves to get soft,
muted tones that will complement another filler yarn.

A yarn less frequently used by hand weavers, but of considerable inter-
est, 1s made from ramie, a plant native to the Orient. The plant, some-
times known as “China grass,” produces a fiber with exceptional proper-
ties. It 1s thin, light in weight, and has a tensile strength that exceeds
any known natural fiber. Varied atmospheric conditions do not affect
the fiber; while it will absorb moisture, it dries quickly. Lack of elas-
ticity, however, causes 1t to wrinkle easily. Ramie has pronounced luster
and 1s believed to have been used at one time in some parts of China °
as a substitute for silk.

Ramie is difficult to process. The fibers in the stem of the plant are
bound together by an adhesive gum and, in separating them, many are
broken into various lengths. It is necessary either to sort these lengths
or to cut them into a uniform size in order to spin a good grade of yarn.
Special equipment is needed for spinning. Ramie is now cultivated in
Florida, the Philippines, and, to a limited extent, in Mexico, the West
Indies, and southern Europe.

Many kinds of leaf and stem fibers are utilized by the cordage indus-
try for rope and twine. A few applicable to handweaving are mentioned
here. Some, like jute, are spun into yarn, either using the jute fiber
alone, or combining it with others within a given yarn.

To most of us, jute is associated with burlap, a fabric usually made
from that fiber. There are many grades of jute, however; the color
range may run from a tawny brown through many intermediate shades
to a clear ecru tone. This is found in the finest grade, which is soft and
smooth, and possesses considerable luster. Weavers, as a rule, prefer to
use jute in natural tones; the fiber doesn’t bleach easily, and most colors
tend to impair rather than enhance the beauty of the fiber. Like tow
linen, however, the natural jute might be dyed by the hand weaver in
subdued shades and used as an alternate filler to good effect.
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softness—comes from the structure of the fiber, which differs from that
of hair. A wool fiber is curly and is covered with a series of scales or ser-
rations that resemble sections of a pine cone. These two factors—curli-
ness and the serrations—make it easy for the fibers to cling and inter-
lock; relatively sheer fabrics may be woven from wool without danger
of slippage that would normally occur with other fibers. The finer the
fiber, the closer are the serrations.

There are two types of wool yarns resulting from different spinning
methods: worsted and woolen. They can usually be distinguished from
each other upon examination of the yarn: worsted yarns are relatively
smooth; woolen present a fuzzy texture. In making worsted yarns the
fibers are combed so they lie parallel prior to spinning. No attempt is
made to straighten the fibers of woolen yarns, aside from carding.
Worsted yarns, which are used for weaving smooth fabrics, generally
require long fibers. The method of spinning woolen yarns permits the
use of short lengths.

Most commonly used of the hair fibers is mohair, which i1s produced
from Angora goat hair. It is a soft, lustrous fiber, sometimes as much as
12 inches in length. It has a smooth, slippery quality and is more elastic
than wool. Yarn from mobhair is easily dyed and is capable of producing
many rich colors. It is often used by hand weavers in upholstery, pile
fabrics, drapery, and apparel materials. The Angora goat is raised exten-
sively in Texas and throughout the Southwest.

Alpaca fiber is similar to mohair in many respects. The fiber approxi-
mates the sizé and length of mohair but is considerably stronger. The
color range of the natural fiber extends fromn light gray through the
beiges to a nut brown. The alpaca is a member of the llama family and
native to South America.

There are other animals that yield fibers in limited quantity—fibers
that are desirable to the hand weaver but, because of the limited sup-
ply, are quite expensive. Among these 1s the Cashmere goat, an inhabit-
ant of the high Himalayan Mountains. Fine, down-like underhair is
plucked from the goats in the spring of the year when the animals molt.
This is called cashmere, a fiber that is as lustrous and elastic as mohair,
and finer than the finest wool. It is seldom used alone but combined
with other fibers such as wool. The colors of the natural fiber run
through white, gray, and brown, to black.
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In an effort to achieve weaving yarns with a soft “hand,” or texture,
hair from the Angora rabbit is sometimes combined with wool or other
fibers. These fibers are long enough for spinning, and absorb dye readily.
Angora is spun alone as a knitting item and enjoys much popularity be-
cause of 1ts soft texture.

Silk 1s an animal fiber produced by the silkworm. In the process of
changing from a worm, or caterpillar, to the chrysalis stage, the silk-
worm wraps himself in a cocoon formed of filaments extruded from a
tiny aperture on either side of the head. The two flaments are joined by
a gum, and may be twelve hundred yards in length. Attendants take the
filaments {rom several cocoons, usually 4 to 6, and join them; these are
reeled into skeins. Silk 1n this form is known as raw silk. A large amount
of silk fiber is in short lengths, due to damaged cocoons or irregular sized
filaments. This is spun into yarn and known as spun stlk. In making spun
silk the shortest fibers are combed out and these are processed into silk
notl. Spun silk has less luster than thrown or reeled silk. Filaments from
cocoons that develop under natural conditions are coarser and less regu-
lar in size than those from “cultivated” cocoons, where the growth and
feeding of the worms and the care and processing of the cocoons are un-
der carefully controlled conditions. The greatest amount of silk fiber
comes {rom cultivated silk, though a small amount of wild silk, called
tussah, 1s also produced by worms feeding on oak or other leaves. In
harvesting, these cocoons are usually damaged, resulting in short or
broken filaments.

Silk 1s expensive because of its limited quantity and the hand labor
necessary in producing and processing it. However, it is popular because
of its desirable qualities: a high luster, great strength, elasticity, a light
hand, and its great aflinity for dye.

Of the natural mineral fibers, Fiberglas and asbestos are important
commercially because of their fire-resistant qualities. While Fiberglas
has been used to a limited extent by hand weavers, both it and asbestos
are primarily important in products outside the scope of handweaving.

Yarns from metals have been used by weavers for centuries. Records
dating as early as the third century B.c. indicate that strands of beaten
gold were at that time interwoven in priestly vestments, probably by
embroidering. Today the metallic yarns offered the hand weaver are
nontarnishable. These are made from bonded aluminum foil and coated
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Aside from the fact that they can be made to resemble such fibers as
linen, wool, and silk, synthetics embrace such qualities as being wrinkle
proof and resistant to moths and mildew; they are washable, dry quickly,
do not stain easily, and can be made into fabrics having various degrees
of warmth and coolness. These qualities are often capitalized by combin-
ing synthetic fibers with natural fibers in a yarn—a practice known as
hlending—where the limitations of these fibers are minimized while
their advantages are exploited. Wool, for instance, is commonly blended
with various synthetics to make it crease resistant, light weight, and du-
rable. Similar examples might be given with other fibers.

The basic steps in the production of the synthetics is first to reduce
raw material into a solid, then change the solid into a liquid, and finally
transform the liquid back into a solid by extruding it through a spin-
neret, thus forming a ilament, as shown in Figure 3.5. The diameter of
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Fig. 3.5—Steps in the production of viscose rayon yarn. (Courtesy American Viscose Corpo-
ration.) A solid, either wood pulp or cotton linters, is reduced to a liquid solution which, in
turn, is changed to a solid in the form of filaments, or yarn.

the individual filament can be controlled by the manufacturing proc-
esses; it can be minute, in which case many filaments might be twisted
together by throwing; or the diameter of the individual strand can be
increased, making a monofilament yarn. Multifilament yarns would re-
sult from twisting these last elements together. In nylon, monofilament
yarn is used for making very sheer hosiery, since it is both smooth and
strong. Filament yarns are used mainly where a luxurious, silky finish is
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desired. A soft or dull finish is generally attained by spinning filaments
which have been cut into short lengths.

An important group of fibers has been developed by scientists from
cellulose. These fibers are made from wood pulp and cotton linters and
have generally been known as rayon. There are two distinct types, how-
ever, that differ not only in their physical properties but in the method
of manufacture. In September, 1951, the Federal Trade Commission
established names that would differentiate these fibers. Those that were
developed from regenerated cellulose (viscose and cuprammonium)
would be designated as rayon, while the product from unregenerated
cellulose would be termed acetate.

The classification is important to hand weavers as well as industry.
Viscose rayon has greater strength than acetate, but less elasticity. If
stretched to a certain point, rayon docs not spring back when tension is
removed. This factor should be remembered in selecting warp yarns;
and if rayon is used, it may be necessary to introduce a stabilizing fiber
along with it depending, of course, upon the fabric. Rayon absorbs mois-
ture more readily than acetate, but is less sensitive to heat, so rayon will
take a warmer iron than acetate. Both fibers have their place in textiles,
and rayon and acetate today comprise more than 90 per cent of the man-
made fibers used.

Vicara is a synthetic made from corn protein and is not affected by
mildew or moths. It resembles wool and 1s used generally as a blend. Its
shrink-resistant characteristic helps fabrics hold their shape, and it has
an additional quality of having a very soft cashmere-like texture.

Nylon, which was first introduced in the late 1930’s, has been widely
used for many purposes, from sheer dress goods to fish lines. It is notable
for its strength, being stronger than any of the natural fibers. It also re-
sists abrasion to a marked degree, and is being used in commercial prod-
ucts subjected to this type of wear. The fiber shows considerable clas-
ticity, and the percentage of recovery from tension is large. Like many
synthetics, it does not take dye as readily as do many of the natural fibers.
Prolonged exposure to sunlight weakens the fiber.

Orlon, a fiber that appeared in 1948, is a synthetic that is not seriously
affected by prolonged exposure to sun and weather. Orlon is light in
weight, strong, and washes and dries easily. Spun orlon makes a soft,
flufty yarn which is used extensively in fabrics for outer wear.
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Dacron, another synthetic fiber, has been in demand for yarns used in
clothing fabrics. It is washable, quick drying, and wrinkle resistant.
Dacron is a warm fiber that holds its shape when woven into fabric and
is resistant to both mildew and moths.

Dynel was introduced in 1950. This fiber, too, is washable, and can
be spun into soft, fluffy yarn which is resistant to weathering, moths, and
mildew. The fiber is creamy white in its natural state but can be bleached
and, when dyed, is fast to sunlight. It has been used in blankets because
of 1ts warmth. Often blended with wool and other fibers, dynel has been
used in apparel and household textiles, and in pile fabrics. While ex-
tremely sensitive to heat, it will not support combustion. It is highly
resistant to chemicals.

Acrilan is a warm, soft fiber that has qualities of weather resistance. It
is light weight, can be dyed with wool dyes, and is frequently blended
with that fiber. While washable and quick drying, it shrinks in hot water.
‘T'his fiber is especially suitable for brushed and napped fabrics.

Saran is familiar to us as the material commonly used in covering
porch furniture and automobile seats, and for screening. It does not
absorb moisture, is strong, and resists abrasion. It is rapidly becoming
an important yarn in carpeting.

In making a selection of these fibers the hand weaver must consider
their limitations and possibilities on the hand loom and in fabric. Much
of this information will come from practical experience.

» KINDS OF YARNS

Fibers vary in length; the only ones that are continuous strands are
those made by Man or the silkworm, and these are termed filaments. A
group of filaments may be twisted together loosely by a throwing method
and made into yarn; often, however, in the case of synthetics, they are
cut into short lengths, called staple. They are then twisted and drawn
into a strand by the process of spinning.

Staple is a trade reference that applies to the relative length and fine-
ness of any given fiber; a cotton, for example, may be graded as long
staple or short staple; with the man-made fibers, while the dimensions
may vary, this factor is controlled entirely by manufacturing processes.

The simple yarn that results from spinning is known as a single-ply
yarn or a singles. When two singles are twisted together they make a 2-
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ply yarn; and three would make a 3-ply. The hand weaver, by untwisting
the end of a ply yarn, can separate and identify the number of singles
that have gone into its construction.

To the weaver, a single-ply yarn is generally considered as a filler yarn
—not strong enough for warp. Certain woolen yarns, however, and linen
singles that are wet spun, present no great difhculty to the experienced
weaver. It is characteristic of most singles to have little twist. Such yarns
produce a soft effect in woven material and have better filling qualitics
than hard-twisted yarns.

When several ply yarns are twisted together we have a cable, or cord
yarn. This gives an unusually strong construction and is used chiefly for
rope and twine where strength is important. Household sewing thread,
however, is a cable, usually of 6-cord construction.

There is another class of yarns known as novelties. These are made
from one or more singles or ply elements and are manipulated through
twisting to form a yarn with uneven, irregular surface characteristics.
When woven in fabric they contribute textural interest. The various
types are identified by such names as bouclé, ratiné, flake, chenille, slub,
loop, nub, corkscrew, and frill. The names given these types have a
general rather than a specific application and some constructions may, on
occasion, closely resemble each other. Brief descriptions of these yarns
are given in the glossary.

> SIZES OF YARNS

Since novelty yarns, in construction, are extremely varied in their
fiber combinations, standardization of sizes is difficult. Manufacturers,
in offering such yarn, always state the yardage there is in one pound of
yarn. With other types of yarn this is indicated by a size number. The
size of most spun yarns (which are those used by the weaver in the
majority of cases) is based on yards per pound. With filaments this num-
ber is based on the denier size—a unit of weight that indicates the fine-
ness of the filament.

In dealing with filaments, the larger the number, the heavier the yarn.
A 30-denier nylon monofilament, used in making service-weight hose, is
3 times larger than a 10-denier one that is used for sheer hosiery.

With spun yarns, the larger the number, the finer the yarn. A Size 20
singles cotton, for instance, 1s twice as small as a Size 10.
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‘I'he basis for computing spun yarns differs, depending on the fiber
and the spinning method used. Different fibers often can be spun on the
same system. Silk, as an example, can be spun with the same equipment
used for cotton. Some man-made fibers can be spun on all systems. Rayon
owes much of its commercial popularity to the fact it can be spun with
equal success on cotton, flax, worsted, and woolen equipment.

T'he cotton count starts with a Size 1 singles, which has 840 yards of
yarn to the pound. A Size 5 singles would yield 5 times that amount:
4,200 yards per pound; or a Size 20 singles: 16,800. Thesc sizes would
appearas 1/1,5/1, or 20/1; or they may appear as 1’s, 5’s, or 20’s.

If two strands of the same size singles were twisted together, we would
have 2-ply yarns that, in the above instances, would appear on the yarn
package as 1/2, 5/2, or 20/2. The yardage would now be reduced one
half; that 1s, to 420, 2,100, and 8,400 yards per pound, respectively.
Similarly with 3-ply cotton yarns, divide the basic quantities by 3: they
appear as 1/3, 5/3, or 20/3, and have 840 < 3, or 280 yards; 4,200 =+ 3,
or 1,200 yards; and 16,800 = 3, or 5,600 yards per pound.

"T'his same procedure applies to other spun fibers but the basic unit
differs: for linen, the unit is the lea and 1s 300 yards per pound; with
worsted yarn, 560 yards per pound; woolen yarn, indicated in runs,
would be 1,600 yards per pound or, if indicated in cuts, 300 yards per
pound. -

The denier 1s based on the number of grams which 9,000 meters of
yarn will weigh. This unit of measurement is used for reeled silk and
man-made filaments, but the hand weaver in buying yarn will rarely
have occasion to refer to deniers since the manufacturer generally trans-
poses this factor into yards per pound. A thrown filament yarn—one that
consists of a number of filaments twisted loosely together—might be
indicated as 120/30, meaning: this yarn is composed of 30 filaments and
the size of each filament is 120 deniers.

» DYEING PROCESSES

Color can be produced in yarns by several methods.-Aside from piece
dyeing, which involves dipping material already woven, yarns are dyed
in three ways. In one, the fibers are dyed preliminary to spinning, which
is known as stock dyeing. Wool yarn so dyed gave rise to the expression
“dyed in the wool.” While this is the most expensive way to dye yarn, it
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circumstances he must conduct his own tests to see if the yarn meets his
requirements. This can often be done from the samples submitted by
the dealer. When a combination of yarns is to be woven together into
fabric and this material is to be piece dyed, the weaver should consult
his local dyer and be advised on the practicability of using certain fibers.

In cross dyeing, the weaver should first become informed as to the
fibers that could be used in this type of dyeing, for cross dyeing is based
on the fact that one of the fibers in the piece will accept the color while
the others will reject it. 'This is illustrated in Figure 3.6.

The hand weaver can supplement his information concerning ma-
terials from many sources: historic materials are displayed in museums
and galleries; products from our modern mills are readily available; and
newspapers and the popular magazines frequently carry articles that are
both interesting and informative.
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CHAPTER 4

AN APPROACH TO D€SIGN

THE TERM DESIGN HAS WIDE USAGE TODAY. It is associated with many
fields of activity, technical as well as aesthetic. And while the aims may
differ, the basic problem in all cases is essentially the same: it involves
or implies organization—the establishment of coherent relationships.

From an aesthetic point of view the primary objective of design is to
achieve significant and articulate spatial relationships: the framework
for an art expression. This is true of all graphic arts.

With products of utility, the emphasis is on a more concrete structural
planning. The problem here is to devise a functional relationship be-
tween elements that will effect an integrated and efficient working unit.

Both activities have certain aspects in common. One, however, de-
pends on acute intuitive response, the other chiefly on a logical method.
Effective designs in most areas will be a composite reflection of these
two attitudes.

» GOOD DESIGN IN TEXTILES

All designs are necessarily motivated by purpose. The aims may be
large or limited in scope. The hand weaver, for instance, may set out to
create a textile, beautiful alone, as a unit in itself—a valid objective, as
a means of personal expression. If the material is to be developed for a

. specific situation, however, it can no longer be considered as an isolated
entity. On an architectural level, textiles are secondary matters, but can
perform a useful function: they can be provocative and exhibit in-
dividual character, but it is necessary that they also be correlated with
the larger concept in order to be effective. This calls for restraint—a
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measure of simplicity in design and the elimination of pronounced de-
rail. Anni Albers, a prominent designer, says:
Textiles for interior use can be regarded as architectural elements. In contrast

to other clements their special characteristic is their dynamic quality. Fabrics
above all clsc are pliable, and being pliable they can change their posmon We

draw a curtain to let in light or to shut it out; to closc off a section of spac space or
to open it up; we spread out a cover or fold it. Where fabrics are 1kscd statically
they lose their sovercignty and have competitors in other materials, leather com-
peting with upholstery fabrics, paper with wall-covering fabrics. Where the
unique characteristic of pliability is the primary consideration, as in drapery
materials, there is no substitute for textiles.l

Such fabrics will exploit the inherent qualities of the materials used in
their construction.

A fundamental quality of all woven material is texture; the words
weaving and texture are, in fact, synonymous. This tactile and visual as-
pect of things—rough, smooth, dull, bright, soft, hard, or similar dis-
tinctions—is an integral characteristic of all raw material. Yarns possess
these qualities and can be combined in a woven construction to produce
an endless variety of textural effects.

Hand-woven fabrics are characterized by an interesting textural
quality, the slight irregularities that naturally occur in the process of
handweaving. The power loom, in contrast, is relentlessly precise, pro-
ducing an exact number of picks (or number of filling yarns) per inch
at regularly recurring intervals. Such uniformity makes for a strong
fabric—stronger perhaps than that normally attained by handweaving
—but, being mechanical, it lacks the personal and intimate qualities that
are uncousciously transmitted by the crattsman. It is this variable factor
that gives charm to many of the old tapestries and early Indian rugs. The
surface of the fabric has been broken up into minute and irregular areas
of light and shade by slight variations of beating, by the method used,
and from modulations of color that inevitably occur in yarns that have
been hand spun and hand dyed. The mixture of slightly unevenly dyed
fibers gives an added depth to the texture.

> EXPERIMENTING WITH SMALL WARPS

For the beginner, the study of fabric design should start with funda-
mentals: a basic knowledge of fibers and yarns, and of simple fabric

*Anni Albers, “Fabrics,” Arts and Architecture, March, 1948, p. 33.
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6 to 8 inches square. On a warp 114 to 2 yards long, as many as 8 distinct
swatches can be woven.

The use of natural and bleached yarns is recommended at first. Only
the simple weaves should be employed—the tabby, the plain twill, and
possibly one of the broken twills. In the initial design unit, emphasis is
placed upon the development of texture with no regard for end use.

T'here are definite advantages in this procedure for the beginner:

1. He becomes familiar with a variety of yarn elements and will recognize their
limitations as well as their potentialities in fabric.

2. He quickly develops skill and understanding of his instrument by repeatedly
making small warps and going through all the manual operations, such as
winding the warp, setting up the loom, and practicing other details attend-
ant to weaving.

3. With a growing sense ol mastery over manual problems, the weaver is free
to concentrate on design development.

4. The weaver acquires new experiences and visual impacts with every group
ol samples he makes. He develops an awareness of textural and color values,
and a keencer appreciation ol textiles in general. This simple practice with
matcrials and resources, using freedom and imagination, is the basis for all
good weaving design.

» SELECTION OF WARP YARNS

After preliminary exercises with simple ply elements, the weaver can
then turn to combinations that include different types of yarns. From
a group of 12 or more, natural or bleached, he can select 3, 5, or 7 of
these, as he likes, as the basis of a warp unit. This unit will appear
successively throughout the width of the warp and will set the theme for
the fabric.

Before selecting these yarns the weaver should study each of them,
handle them, compare them, consider their inherent qualities, and de-
velop a personal feeling about them. In this way he will acquire an
appreciation of his materials, and will discover that yarns have in-
dividual characteristics such as:

Fiber quality: elasticity, pliability, dryness, or warmth

Bifference in size

Variety of construction

Distinct surface finishes

Different degrees of shrinkage and color fastness
These factors make each yarn a potential design element.
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» COLOR NOTES

One of the most fascinating things about weaving is the discovery of
what happens when yarns of different colors are interwoven in fabric. In
the process of weaving, the colors are broken up into small areas; in the

case of two adjacent hues, each will modify the other to a notable degree,
and 1n some instances cause them to lose their individual identity.
When the hand weaver starts combining different colored yarns, he
will discover he is not dealing with pigment-color mixing, but the effect
of light upon the color combinations. Blue and yellow pigments mixed
together glvc a reflected tone of green. But when two yarns of these
colors are interwoven, the resultant color is often a white or grayish tone
when viewed from a distance. Similarly, red and green sometimes reflect
a yellow cast; and gold against a purple ground may appear as silver. The

various results from a juxtaposition of colors will depend on the relative

strength ol the hues of the color areas.

Other important | {actors 1nﬂi1énce the results of this color fusion, how-
ever: the relative sizes of yarns, individual fiber qualities, and the type
of yarn constructions that have been used. Each of these in itself is a
variable, and the resultant tone fraiﬁ';ﬁg/ combination of colors is often
difficult to anticipate. /

For the hand weaver a cumulatlve _knowledge of color blending is
best derived from actual practlce and experiments with samples rather
than from detailed technical study ‘There are no formulas to follow, no
aides to abide by. The weaver, in creating designs, is not restricted in any
way—he 1s free to be guided by his instincts and strike out for himself.

Often the beginner is hesitant in making a selection of color com-
binations, even though the work be experimental. The following ob-
servations are made to help him overcome his reticence. They may serve
as a starting point, from which he can proceed and gain experience on

his own.

(jolor is oftcn used in warL or ﬁllcrr as slrll)cs this is cv1dcnt in chccks and

struction . 1f_all haxgth(, $
‘\Ily combination of colors m_g

t be alternatcd in the warp—blue, orchid, and

grecn; orange, chartrcuse, and tar_l brown ‘black, and purple—and if they have
rcldtncly the same value  (the light—dark quality of color) tlw a

umﬁed dnd harmonlous allovcr cffcct
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While the suspended weight of a drapery may not be great, it is
essential to use stable warp elements at regular intervals throughout the
width to counteract the tendency to sag. Drapability will be achieved
by using more flexible yarns in the filler than in the warp. Whenever
possible, yarns selected should be of fibers that show no rapid deteriora-
tion from the effects of light and sun. Some of the synthetics have re-
markable resistance in this regard.

Rugs present a somewhat different design problem for the element
of interest is reversed. In most instances the warp is chosen for strength
and wear alone and is usually covered by the filler yarn but, if exposed,
it is rarely emphasized. The warp will probably be a heavy ply cotton
or linen set 6 to 10 ends per inch.

Filler yarns may be woven flat and “bubbled” (see Chapter 7) to
cover the warp or it may be woven with a pile by one of the knot tech-
niques. The pile may be long or short, cut or uncut; or the pile and
flat weaves may be combined.

While a single, over-all texture may be planned for rugs, more often
weavers use two or three textures in combination to point up the design.
The usual procedure is explained under Fabric Structure, Chapter 9.

Since rug making is slow and involves much detail it would seem
worth while to use good materials, selecting them for their wearing
qualities as well as for their beauty.

Some of the materials commonly used are linen, wools (including
mohair) , nylon, hemp, jute, grasses, sisal, strips of woolen or other cloth,
and blends of the natural fibers with synthetics for accent. Mohair and
rayon blends are effective with wool, or wool and linen. Several yarns
may be combined to form the knot in the flossa or rya rug, and are
wound together to make the “butterfly” (see Chapter 9).

Designing for wearing apparel presents a real challenge to the weaver.
‘The material must be soft, sometimes sheer and light in weight, yet able
to stand up under hard wear and repeated cleanings. Such fabric must
be properly finished to prevent further shrinkage and to hold its shape
after tailoring.

The selection of yarns for each design will be determined largely by
the weight of the fabric desired. Many types of yarn suitable for apparel
fabrics are available to the hand weaver. Yarns of different fiber content
may be combined in both warp and filler. A few suggestions are: silk and
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CHAPTER 5

MAKING THE WARP

‘I'HE WARP INCLUDES ALL THE YARNS which run lengthwise in a fabric.
In its preparation the usual procedure is to:

Estimate the amount of yarn needed

Assemble the yarns

Wind the warp

Remove the warp from the reel

» ESTIMATING AMOUNT OF YARN NEEDED

I'he amount of yarn needed for a warp depends on three factors:
Number of warp ends per inch
Width of the warp
Length of the warp

When planning a project, it 1s usual for the weaver to weave first a
small sample of the fabric he thinks suitable for his purpose. From this
sample he gets the first factor, the number of warp ends per inch.

Let us say the sample was set up 16 ends per inch, and that the fabric
was to be woven on a warp 36 inches wide: 16 X 36 = 576, the total
number of warp ends in the material.

If the fabric is to have 576 warp ends, and the warp is to be 10 yards
long, the total amount of yarn in the warp would be 5,760 yards.

There 1s no rule covering the widths of warps. In drapery it is wise to
wind the warp as wide as the loom permits. In upholstery, the piece to

Chapters 5, 6, 7, and 8 deal with the manual procedures involved in weaving a fabric.
They explain in an orderly sequence the steps for preparing the loom for weaving, the
actual weaving process, and how to finish the woven material.

89




































middle peg: to make the cross, the position of the yarns would be re-
versed. The yarns are then returned to the starting peg with the wrist
back in normal position (Fig. 5.12) .

The weaver will have no difhculty with the paddle if he remembers
that all yarns must be alternated over the pegs. This results in the separa-
tion of the individual yarns in the lease sticks in the proper sequence for
threading through the heddles. This is but one of several ways the
paddle can be used for warping. Familiarity with the appliance will
suggest other ways it can be used to advantage.

A carefully planned and wound warp 1s the first essential in producing
a good piece of weaving. Sufficient time should be allowed so that the
winding 1s not hurried, counting can be done accurately, and the warp
can be removed properly from the reel.



CHAPTER 6

PREPARING THE LOOM

"I'HIS PART OF THE WEAVING PROCEDURE 1s often called dressing the loom.
It includes:
Winding the warp onto the warp beam
Threading the heddles
Threading the reed
Attaching the warp to the cloth beam
Making the tie-up: connecting the treadles to the lams and
these to the harnesses
Making the various adjustments preliminary to the actual
weaving

» WINDING WARP ONTO WARP BEAM

Place two sticks or bars just inside the loom uprights, one on either
side of the loom from front to back. They should rest on the breast beam
and back beam and will support the spreader and lease sticks. Next,
place the spreader across the loom in {rout of the uprights and tie to the
supporting sticks and the uprights at the sides of the loom. (Figure 6.2
shows this arrangement.)

If a wide warp is being used, remove the harnesses from the loom. Tie
the harnesses together securely to prevent the heddles from shifting
their position and to make them easy to handle. If the warp is narrow
the harnesses need not be removed from the loom. Simply push the
heddles to either side of the center until sufficient space is cleared to
allow the warp to pass through.

Lay the warp chain across the loom, the end containing the three
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froht. Beginning at the center, arrange the warp in the spreader by
inches; or, by placing the last inch counted at the proper distance from
the center, work toward the center and on to the opposite side. Do not
break up the 1-inch units or warp groupings.

Suppose a warp of 36 inches is being put on the loom. Slip the last
inch that was counted during the winding into the 18th space from the
center, the next inch section in the 17th space from the center, the next
inch section in the 16th space, and continue. By the time the last inch,
or section, 1s 1n place the cord used to tie, or lace, them will have been
removed and the warp will lie in a straight line from the back of the
loom toward the front, as shown in Figure 6.1. Handle the warp gently
to avoid stretching or shifting the yarns out of place. Tie a rod or heavy
cord to t’flﬂe spreader back of the dividers to hold the warp sections in
place durmg winding. Now that the warp is spread across the loom it

can be slipped onto the permanent warp stick if not already there.

At this point a yarn of contrastuLg color 1s looped_through the lease
sticks to mark t wer

The person who is to h hold the ~warp at the front of the loom (1111 ng

by slappmg it agamst the breast »beam Runnmg the fingers across the
warp will helipwto separate sticky yarns without stretching them. The
warp should not be combed or pulled lengthwise, as this stretches the
more elastic yarns beyond the tension maintained when winding the
warp. To minimize any variation in tension it is important that one
person hold the warp while winding. Furthermore, 1t should be held
together in a bundle below and in front of the breast beam, over which
it rides as winding proceeds. This position is illustrated in Figure 6.2.
This will insure a tight tension for the outside sections of the warp.
In winding a warp of mixed yarns some of the less elastic yarns will
have a tendency to “drip” and hang below the regular warp. However,
this unevenness in tension will adjust itself once the warp is on the loom.
As the warp is wound onto the warp beam allow the lease sticks to
move toward the back. If irregularities of tension have caused the warp
to tangle in front of the lease sticks remove such tangles by separating
with an up-and-down or crosswise movement of the fingers until first
one then the other lease stick can be moved forward close to the spreader.
Then proceed with the winding. Keep a close watch immediately in
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the yarn forward to the right of all four heddles. Proceed, letting each
yarn fall to the right of the next heddle. The last heddle (on the front
harness) will be threaded with the yarn lying between the little finger
and the ring finger (Fig. 6.5). Continue in this order until the right
half of the warp 1s threaded.

Return to the center and thread the left half of the loom in the same
manner, using exactly the same position of the hand and being careful
not to change the sequence of yarns in the unit. There must be no
twisting of warp yarns between the lease sticks and the heddles.

When using two war)p yarns, alternating a novelty and a smooth yarn,
the position of the yarns will be as follows: starting with the smooth, all
smooth yarns will be on Harnesses 1 and 3; all novelty on 2 and 4.

When using three warp yarns—for example, red, white, and blue—
the first set of four heddles will be red on Heddle 1, white on 2, blue on
3, red on 4; the second set of four heddles will be white on 1, blue on 2,
red on 3, white on 4, with yarns on 1 and 4 always the same.

With four warp yarns, the sequence of yarns will be the same for
each set of heddles.

T'he threading for sequence of yarns of any number of units can be
worked out in a similar manner. However, if the paddle has been used
in winding the warp the individual yarns will appear in their proper
sequence.

In general, leave sufficient length of warp for threading so that warp
ends can fall clear in front of the harnesses. Tie the warp ends in easy
slip knots in any desired unit size. Check frequently for mistakes.

» THREADING THE REED

"This process is also called sleying.

Place a supporting slat on either side, resting on the front and back
of the loom frame.

Lay the reed flat on these slats.

Untie the knots of warp and pull the yarns through the reed with a
reed hook or other device such as the back of a case knife. Adjust the
heddles so the yarns will be in a straight line from front to back as they
are pulled th;ough the reed. Figure 6.6 shows the reed flat and in process
of being threaded.

Begin threading at the right side of the reed, measuring from the
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ing in front of the reed, formed by separating the odd and the even
warp yarns. A perfect shed results when the yarns on the pair of har-
nesses being raised are at identical levels. Sagging yarns interfere with
the smooth movement of the shuttle. The pair of harnesses that are
lowered must present the same picture. Figure 7.1 illustrates a clean,
or clear, shed.

If the shed is not clear the trouble may be caused by any one of several
rcasons, all easily corrected. Some of the most common ones are:

Uneven height of harnesses
Uneven tie-up of lams or treadles
Yarns out of order in the reed
Yarns crossed in the harnesses
Uneven tension of yarns

After the shed has been corrected, a few rows of heavy material are
woven in, which will close the spaces formed by-the knots where the
warp is tied to the cloth beam.

At this stage niistakes in threading the heddles or the reed become
quite obvious. Mistakes in threading the reed are not difficult to correct,
but a heddle out of order presents a more troublesome problem. There-
fore, 1t 1s very important to maintain a careful watch as the heddles are
threcaded to make certain every warp end is threaded, and in the
propcf sequence. A rechecking at two to four inch intervals will save
much time, for an uncorrected error may necessitate rethreading the
entire loom.

"T'he leom is now ready for weaving.

» CHECK LIST FOR WARPING THE LOOM

1. Remove the harnesses if the warp is wide.

2. Place a stick {rom front to back on cither side of the loom.

3. Place the spreader across sticks and tic securely to the uprights.

4. Hold the warp end containing the three crosses at the back beam and lay

the warp chain across the breast beam.

Put the warp stick through the loop at the end of the chain.

6. Put the lease sticks through the second and third loops of the cross and tic
the sticks securely to the loom.

7. 'T'ie a colored yarn in the lease sticks to divide the warp in half.

8. Cut the yarns holding the crosses; spread the warp across the back beam.

9. Start from the center or at either side and put the warp in the spreader by
inches.

10. Tic a cord or extra lcase stick across the top ol the spreader.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Wind the warp onto the warp beam; check the tension frequently.
Use sufficient sticks to prevent piling-up of the warp.

Renove the spreader; remove the breast beam.

Cut the ends of the warp, trim to cven length.

If harnesses have been removed, replace them.

Start from the center and thread the heddles on one side of the loom.
Repeat on the opposite side.

Replace the breast beam. Lay sticks from the front to the back again.
Place the reed across the sticks; sley and tic the warp ends in groups.
Remove the sticks; place the reed in the beater.

Tic the warp to the cloth beam.

Start from center and, working from either side of center, re-tie in a single
bow. Tie the outsides last.

Adjust the loom.

Test for mistakes.

Weave in a heading of licavy yarn to start the web.
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CHAPTER 7

PROCESSES OF WEAVING

WEAVING CONSISTS IN INTERLACING a weft or filler yarn with the warp
yarns at right angles. There are four operations as follows:

Forming the shed by stepping on the treadles

Throwing the shuttle across through this opening

Changing the shed

Bringing the beater forward to push filling yarn into position

» FORMING THE SHED

In the counterbalanced loom when one pair of harnesses is pulled
down by stepping on a treadle, the other pair is automatically raised.
The action of the harnesses in the jack-type loom is slightly different.
Stepping on a treadle lifts the harnesses tied to that treadle while the
other harnesses remain stationary. In either case the odd yarns will be
down while the even yarns will be lifted. This separates the yarns into
the triangular opening called the shed, as shown in Figure 7.1. The
shed should be large enough for the shuttle to slide through easily. All
the lower yarns should be of even tension and should ofter a smooth,
taut surface for the shuttle to pass across.

» WINDING THE BOBBIN

The shuttle carries the bobbin of yarn back and forth across the warp.
Properly wound bobbins are absolutely essential to good weaving. Bob-
bins must be wound so as to be firm, even hard, and must not slip nor
snarl at the ends. The various types of bobbins call for different methods
of winding. If using the paper quill, begin by building a ridge of yarn
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> MENDING BROKEN YARNS

When winding the warp, all broken yarns and knots are mended near
the beginning or ending pegs. However, if a knot appears in the filler,
the yarn is pulled back to the selvage and clipped off. When ending one
bobbin and starting a new one, we also end and start at the selvage. This
prevents the appearance of a patched spot in the cloth. It is neither
necessary nor desirable to bring the clipped ends back into the material.

If a warp yarn should break while weaving, it can be mended as fol-
lows: darn one end of a yard length of the same yarn into the section of
woven material alongside the broken yarn for about 34 of an inch.
Thread the other end of the yarn through the proper space in the reed
and heddle, and tie in a simple knot to the end of the broken warp yarn
at the back of the loom. Back of this knot make a slip knot in the original
warp yarn to take up the excess length. Pull forward the warp end, which
was darned in at the front, until the tension is the same as the rest of the
warp. If the yarn is wool this will be sufficient, but other yarns may need
to be held in the proper tension by wrapping the end around a pin until
a few inches have been woven. When the weaving has progressed until
the knot at the back is near the harnesses, the slip knot can be pulled
out, the warp yarn pulled forward, and the spliced warp yarn can be
darned into the cloth.

While the hand weaver does not expect to reproduce the precision
and evenness of machine weaving, he should be able to produce a good
cloth free of faults. Good weaving depends to a very great extent upon
good habits of weaving. Take it slowly at first; the manipulation of the
loom will become automatic, then speed and rhythm will follow.
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CHAPTER 8

FINISHING TECHNIQUES

WEAVERS HAVE ALWAYS SOUGHT WAYS and means to improve their tex-
tiles to make them more durable and better adapted to the purposes
they had in mind. For years this interest was centered on such improve-
ments as could be effected through manual proficiency. Flax, wool, and
cotton were fibers found amenable to spinning and, although the
methods remained essentially the same, spinners developed such skill
with these fibers that they were able to make yarns with more and more
uniform twist. This marked an important step toward the improvement
of textile quality. |

"T'echnical progress in the field of finishing would probably date from
1850, when mercerization was discovered. John Mercer, an English
calico-printer, accidentally dropped a cotton cloth into an alkali solution.
When it was discovered, he removed the cloth and stretched it on a
frame to dry. Later, he was surprised to find it had taken on luster.
Moreover, on testing the material, he found it had apparently lost none
of its strength. Further experiment with caustic alkalies resulted in the
process known today as mercerization—a process that not only gives
luster to cotton but greatly increases its strength and affinity for dye.

» COMMERCIAL PROCESSES

Since then numerous chemical and mechanical innovations have ap-
peared. With our modern technology it is now possible to alter com-
pletely the natural characteristics of a fiber or a cloth after the cloth is
woven. As an example, a cotton cloth of plain weave can be converted
to simulate the appearance and “feel” of silk, linen, or wool. Or, after
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the most perishable fiber. Rough surface textures of novelty yarns may
be rctained in these fabrics by pressing, face down, on a turkish towel.

Shrinkage is an important factor. Allowances must be made at the
planning stage. If this is not done, the weaver may find, among other
things, that he lacks sufficient yardage to complete his project.

» PRECAUTIONS FOR MIXED FIBERS

Textiles the weaver creates will often be composed of different yarns.
From one fabric to another these will vary—in size, type, and fiber con-
tent. This influences the percentage of shrinkage of the woven ma-
terials; one fabric will be found to shrink more than another with a
variance that is sometimes considerable. The weaver soon discovers this
fact from his experience in finishing design samples; since these, how-
cver, are generally small in size, he sometimes neglects to transpose this
factor accurately to yardage.

In niaking a design sample, to be duplicated later in a large piece,
shrinkage that occurs in the sample should be measured closely, width-
wise as well as lengthwise. This factor is then computed on the basis of
shrinkage per yard. Any change or adjustment that might be made in
the original sample would necessitate separate finishing and computa-
tion. The weaver can well avoid any pat formulas for estimating shrink-
age—there are too many variables involved. He may weave many
samples to arrive at a satisfactory design, but the design is judged after
finishing, not before.

Cleaning methods are contingent upon the yarns; and an important
consideration here is whether they are color fast to washing or merely
sunfast (fast to light) . Some yarns may be relatively fast to both light
and washing, others may have only one or neither of these qualities.
The end use of the textile determines which yarn to choose. Often the
weaver must discover by his own experimenting if the yarn is washable
or fast to light only.

Yardage for drapery and upholstery is given preliminary inspection
for repairs, then brushed and sent to the dry cleaner for preshrinking.
If such textiles are soiled, it is better to have them dry cleaned than to
attempt washing. Different fibers are often used in the construction of
this type of fabric. The length and weight of such yardage usually pro-
hibits individual handling in home laundries, since quick and eflicient
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hand. It is important that the water be extracted quickly and thor-
oughly; otherwise, spotting will take place. If the machine is not
equipped with an extractor or spinner, washing of yardage should not
be attempted.

Small woolen pieces can, of course, be successfully washed by hand.
Simply press and squeeze the fabric, alternately, for 10 or 15 minutes.
The weaver must be careful not to wring the cloth as wringing a woolen
fabric at this point causes creases and wrinkles that are alimost impossible
to remove. The material should be well rinsed and hung in the air to
dry. When completed, it should look fresh and alive.

Apparel fabrics that combine synthetic fibers with animal fibers
should be finished the same as drapery. Each fabric will be different
from the one before, and allowances and adjustments must be made in
finishing to meet the individual situation. This must be done at the
planning stage, with design samples, and not after the fabric has been
woven. Successful finishing may take some experimenting to bring about
the desired results. Weavers often weave a strip of duplicate samples,
after a satisfactory design has been decided upon. This enables them to
explore several possibilities of finishing a given material.

Only general directions can be given for finishing tapestries and hand-
woven rugs. Tapestries may need pressing only. If they have become
soiled in weaving they should be dry cleaned.

There are many rug types and combinations being woven today so
each rug must be considered separately. Rugs firmly woven of wool,
especially pile rugs, may need only clipping of loose ends and brushing,
providing they lie flat when placed on the floor. To shrink and flatten,
rugs may be tacked to a wooden framne the same size as the rug. Tack
the rug face down at half-inch intervals around the border. With a
sponge, dampen thoroughly on the wrong side. Allow to dry completely
before removing. This method 1s almost a “must” for rugs made of
jute, hemp, sisal, and such materials.

It is well to remember that finishing is the last step in the completion
of a fabric. A badly designed or a carelessly woven textile cannot be
changed to a satisfactory one by any finishing process.
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CHAPTER 9

FABRIC STRUCTURE

THE STRUCTURE OF FABRIC Is DETERMINED by the arrangement and
method by which fibers and yarns are combined. The basic methods of
fabric construction include braiding, knitting, looping, and knotting,
as well as weaving. In making certain types of textiles, such as lace, a
combination of these techniques may be required.

In addition to yarn and thread elements, unspun fibers are some-
times used to niake cloth. When properly treated, these fibers may be
compressed into a homogeneous material classified as fabric. A common
example of this process is felt.

» THE THREE FUNDAMENTAL WEAVES

Weaving, perhaps, offers more latitude for structural variety than any
other method. The simplest form of woven structure— the plain weave
—has warp and filler yarns interlaced successively; that is, each yarn
passes over one and under another, alternately. With the introduction
of multiple harnesses, two other fundamental structures became com-
mon, the twill (Figs. 9.1A,B, and 9.2), and the satin weaves. A twill
weave 1s created when a weft yarn passes first under, then over a set
number of warp ends and is woven to produce diagonal lines in the
cloth. In the satin weave, the diagonal line i1s broken up and the warp
and filler yarns are interlaced irregularly, producing a smooth surface.
These three weaves, the plain, the twill, and the satin, are the bases
for countless variations of pattern.
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Fig. 9.3—Draft for twill
standard tie-up. The horizontal spaces num-

threading and

bered 1, 2, 3, and 4 represent the harnesses,
The black
squares indicate the position of the heddles

numbered from front to back.

when threaded to plain twill. Threading be-
gins at the right; the threading draft,
therefore, should be read from right to left—
not left to right as in normal reading. The
through the
first heddle of Harness 4; second warp yarn
through the first heddle of Harness 3; next
through the first heddle of Harness 2, and
so on.

first warp yarn is threaded

The horizontal lines numbered 1, 2, 3,
and 4 represent the lams, attached to Har-
nesses 1, 2, 3, and 4 respectively at the
center points, indicated by the small circle.

The vertical lines indicate the Treadles
1,2,3,4,5, and 6. The /X" indicates where
a lam is tied to a treadle. It can be seen that
Treadle 1 is tied to Lams 1 and 2; Treadle
2 to Lams 2 and 3; Treadle 3 to Lams 3 and
4, and so on.
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This lam-treadle tie-up is

X
3

While the
pairs of harnesses used together remain the

known as the standard tie-up.

same, their order of tying to the treadles can
be changed. For example, some weavers like
to use the two center treadles for tabby, the
2-and-4, and the T1-and-3 combination. The
first four treadles, which give a simple twill
when depressed in order, can be rearranged
to better accommodate a weaver who likes to
alternate the left and right foot. Treadle 2
would then be moved to the position of
Treadle 4, Treadle 3 to second from left, and
Treadle 4 to third from left. lllustrations of
the lam-treadle tie-ups are shown in Figures
6.10, 6.11, and 6.12.

Treadles 5 and 6 are used for the plain
or tabby weave.
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Fig. 9.4—This diagram combines directions for the threading, tie-
up, and treadling. Threading and tie-up are the same as that
1 in Figure 92.3. The numbers 1 to 6 placed horizontally indicate
2 the treadles with the standard tie-up. Figures arranged diago-
3 nally in the vertical spaces show sequence for depressing the
4 treadles in weaving a plain twill.

Fig. 9.5—Simple twill with a 2-and-2 sequence. The dark blocks represent

the filler passing over two and under two warp yarns in regular sequence.
Each successive shot of filler advances one warp yarn, thus producing the
clearly defined diagonal. Treadles used would be 1, 2, 3, and 4 as shown

in Figure 9.3.

Fig. 9.6—Broken twill using two twill harness combinations with the tabby
tie-ups. These are 1 and 3, 1 and 2, 2 and 4, and 3 and 4. Treadles used
are 6, 1, 5, and 3. Or, treadles can be arranged to suit the convenience of
the weaver, which is especially important when a large amount of yardage
is to be woven.
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bilities, but it has its functional limitations also. Where the pattern
yarn floats over three or more warp ends, this exposed length can easily
be caught and pulled or abraded. Care should be exercised in the choice
of yarns and patterns to make sure they are compatible with the use of
the product being woven.

In planning projects that are not the result of the “thrown” shuttle,
the approach difters. This group includes many rug, tapestry, inlay, and
other techniques that embody figurative or abstract designs in the {abric
and must be either tied on or laid in by hand.

In these projects, a rough sketch is made of the design on drawing or
water-color paper using soft drawing pencils, charcoal, or other medi-
ums. This sketch may later be refined to arrive at more satisfying rela-
tionships of area and color. It is then transferred to graph paper, or any
paper that the weaver may mark off in accurate squares. In using, for
example, the knot technique in rug weaving, each square will represent
two warp ends or one knot. While it is possible to work from a graph in
reduced scale, the usual practice is to make one that is full sized.

» TECHNIQUE FOR PILE RUG

1f a pile rug is planned the pile is usually formed by the use of one
of the rug knots. The pile may be made by either of two methods. In
one, the yarn is cut into lengths according to the depth of the pile de-
sired. These are then tied individually to the warp yarns. In the other
method, the yarn is used in a continuous length to tie a series of knots.
The yarn is first knotted around two warp ends, then passed around a
stick or rod before the next knot is formed. The height of the stick or
rod determines the depth of the pile. After a tabby shot, this stick can
be removed, leaving an uncut pile. For a cut pile, a sharp knife or a
razor blade is run down the center of the top edge of the stick. The
stick is generally grooved to form a guide line for the cutting, insuring
an even height of pile. Fach row of knots is followed by two or more
filler shots, to fill in the back of the rug and to give a firm background.
Figure 9.9 shows the detail of the cut and uncut flossa.

If the flossa technique is followed, three filler yarns usually follow
each row of knots; the pile in this way will stand at right angles to the
warp. In the rya technique, where the pile lies flat, many rows of filler
may be used. The number of filler yarns depends on the length of the
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the pair of warps and slip the butterfly under the right warp from right
to left; complete the knot by slipping the butterfly under the stick,
toward the weaver, and pull up tight. Continue across the warp. Figures
0.11,9.12,9.13%, and 9.14 show other variations of the flossa and Ghiordes
knot techniques.

» MAKING THE SELVAGE

T'o make the selvage use the background yarn or filler, wrapping this
yarn tightly, 3 times around the 2 outside warp yarns. Using the same
yarn, cross to the other side with a tabby shot and wrap these 2 outside
warps. Put in 2 more filler shots. This will give 1 row of knots and 3
rows of filler. Filler yarn may be bubbled to cover the warp.

Cut the pile after the first filler yarn is woven in. For uncut flossa
remove the {lossa stick after the first row of filler.

The warp tension must be kept very tight, and the filler yarns beaten
in firmly. "The filler yarn should be heavy and strong. Some weavers use
narrow strips of rags, cotton preferred, for filler yarn.

> INLAY TECHNIQUE

An isolated motif is sometimes desired in small textiles. This is gen-
crally woven by the inlay technique. In this method a secondary filler
yarn, generally heavier and of a different color than the background, is
used to develop the design. Inlay yarns are wound on small bobbins, one
for cach color. The filler is “laid in” to the width of the motif; then
followed by one or two tabby shots across the width of the warp before
the next inlay yarn is inserted.

The customary procedure in inlay weaving is first to make a sketch
of the design or motif. This sketch is then transferred to graph paper,
each square representing a definite number of warp ends. If, for ex-

Fig. 9.10 (opposite page)—Ghiordes knet used in making a flossa rug is illustrated by
Joan Patterson. (Courtesy “Handweaver and Craftsman.””) Yarn coming from over top
of flossa rod has been passed under left warp of the pair being used to make the knot.
Passed over and above the two warps, it will be passed under right warp being lifted
with the finger of left hand, then under metal rod and pulled tight before going over
rod for next knot. Knots are made with warp flat, no shed. Using tabby sheds, shots
of weft will be passed through before next row of knots is made. This is an all-linen
rug; warp is 6/3 gray tow, weft is 1% lea rug yarn. Type of flossa bar or rod used here
consists of two metal rods welded together at the ends, double rods making knot-cutting
easier.
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While this is the method for weaving true tapestries, weavers often
devise their own methods, such as running a very small tabby yarn be-
tween rows of pattern to bind the pattern units together. Others use a
laid-in technique to develop the design, sometimes on a plain back-
ground, sometimes on a textured background.

The old, true tapestries were woven on vertical looms, but the hori-
zontal loom 1s used by most hand weavers at the present time. Such
techniques as tapestry, inlay, the flossa knot, and many others are woven
with the twill threading and plain or tabby weave tie-up for treadling.

The techniques discussed in this chapter are those most commonly
used in weaving materials for wearing apparel, upholstery, and drapery
fabrics. Numerous variations can be developed that will use the many
possibilities for tie-ups and the wealth of yarns now available.
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CHAPTER 1O

SOLVING YOUR PROBLEMS

THE BEG ; WEAVER § ) " EXPECT to reach perfection wi
I'HE BEGINNING WEAVER SHOULD NOT EXPECT t h fect th

his first efforts. As in other crafts, skill is developed slowly and numerous

difhculties may be encountered in the process. In each case, when the

cause 1s understood a solution is usually possible. Not every problem

can be anticipated but some of the most common are listed here with

their causes and directions or suggestions for their solution.

PROBLEM CAUSE SOLUTION

I. Broken warp yarns a. Using yarns of insufficient  a.

strength

bh. A weak spot or a knot in D.

a yarn

c. While making the warp C.

some yarns may have been
held at a greater tension
than others.

The strength of the warp
yarns will De ascertained
in weaving the prelimi-
nary samples. Singles wool
should be handled as little
as possible. Singles linen
will work satisfactorily if
dressed with skimmed
milk or is wet spun.

Mend according to in-
structions in Chapter 7.

Weave a few inches to see
if the warp will adjust
itself. 1f it does not, and
the tension is present all
through the warp, wind it
forward onto the cloth
beam and re-wind onto
the warp beam, adjusting
the tension.
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PROBLEM

o

2. Puckering of the a.

cloth, warpwise or
fillerwise

3. Selvage difficultics a.

a. Floating selvage
yarns

. Broken sclvage b.

yarns

¢. Ragged sclvages (&
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CAUSE
d.

Inept shuttle control d.

A rough or splintered c.

shuttle may catch and
brealk warp yarns.

Selvage may have pulled I.
in. This lack ol “case”
narrows the web, and

when the beater is pulled
forward the reed cuts the
outer warp yarns.

When using yarns of dif- a.

ferent fibers such as wool
and cotton in the same
fabric it must be remem-
bered cach fiber has a dif-
ferent percentage of
shrinkage. If any one fiber
is woven in a cencentrated
arca, puckering will ap-
pear in the cdloth.

Floating sclvage yarns are a.

likely to appear in any ol
the twills or patterns
where the use of the tabby
yarn is not employed.

Narrowing the web from b.

too great a pull-in

(1) Inexpericnce C.

(2) Inflexible fAller yarns

SOLUTION

This Is corrected with
practice.

Shuttles may be kept
smooth by sanding or
using steel wool.

Allow sufficient case in the
filler yarn as shown in
Figures 7.5 and 7.6.

These different fibers
<hould be intermixed in
both warp and filler. A
stable yarn should be used
every few ends in the
warp and no once fiber
isolated in too great an
arca in the filler.

Most weavers ignore the
floating yarn, dipping it
oft after weaving is com-
pleted. Tt can be corrected
by changing the threading
of the outside warp yarn
forward onc harness, or
back one harness. Using
two shuttles will also cor-
rect the dilthculty; two
shuttles, however, mean
slower weaving.

(See [. under broken

warp yarns.)

() Rhythm and control
come with practice.

(2) Wiry and inflexible
yarns do not weave in
smoothly. Such yarns
as linen and jute are
more pliable when
wet. 'The bobbins may
be wound and soaked
in water or wrapped
in a damp towel.




PROBLEM

4. The shed fails to a.

open properly
a. I the entire shed
lails to open

d.

b. I only a {ew a.

yarns fail to rise

b.

d.

filler

CAUSE

5. Skips in warp and .

(3) Weaving too close to
the reed narrows the
angle or arc, making
it necessary to stretch
the selvage ends.

Lease sticks may be too a.

close to the harnesses.

Insuflicient warp tension bh.

Uneven shed—yarns on &

one harness may not be
level with the others.

Yarns may stick or cling d.

to each other preventing
a clean shed. This is often
true of woolen yarns.

Yarns may be crossed in a.

the reed.

Warp ends may be crossed b,

in the heddles or in {ront
ol the lease sticks.

A loose warp end will not C.
rise with the other yarns.

A warp yarn may break d.
and wrap around adjacent
yarns.

Heddle eye might have e.
been missed in threading.
Relaxed or loose warp a.

ends fail to weave in.

SOLUTION

(3) Move the web for-
ward frequently while
weaving.

The lease sticks may be
removed after checking for
mistakes. If they remain
in the warp it is important
to keep them near the
back bean.

Tighten the tension,

Adjust the tie-up.

Allow the filler yarn to lie
in a wide arc in the shed.
Change the shed before
pulling the Dbeater for-
Continue in this
manner as long as the

ward.

clinging persists. The
beater helps to separate
the sticky yarns.

Check by lifting the yarns
back of the beater. If they
are crossed, re-sley.

Re-thread the crossed
yarns.

Pull the loose end up to
the proper tension and
re-tie.

Untangle and mend the
broken yarn.

Re-thread the warp yarn.

Adjust the warp tension
of the relaxed yarns.
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PROBLEM

6.

Streaking of the

cloth warpwise and

fillerwise

a.

b.

Warpwise streaks

Fillerwise streaks
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CAUSE

b.

d.

d.

Lack of shuttle control—
the shuttle may have been
thrown over or under
warp ends.

Shed was separated
unevenly.

Skipping a dent in the
reed will leave a space in
the web.

Putting an extra warp
end in a dent will create
a heavy line.

In a warp unit of mixed
yarns an end may be
threaded out of order. For
example, if the unit con-
sists of 5 different yarns
they must follow in a
planned sequence.

A heddle may have been
skipped in threading.

Using yarns from different
dye lots

Treadling in incorrect
order, or skipping a
treadle will cause streaks.

Uneven beating will in-
crease or decrease the
number of planned picks
per inch.

When weaving with solt
wools the use of a dark
filler over a light warp, or
vice versa, will often cause
streaks. This results from
the inability to beat pre-
cisely.

SOLUTION

.

d.

C.

Rhythm and shuttle con-
trol will come with prac-
tice.

Check tie-up.

Re-sley to correct.

Ressley to correct.

Re-thread to correct.

Threading should be
checked repeatedly to
avold mistakes.

Re-thread. 'This usually
means re-threading from
the mistake o the nearest
cdge.

Yarns from different dye
lots may be used if they
are alternated throughout
the entire width of the
warp.

Unweave to correct.

Unweave to correct.
Practice to improve
weaving rhythm.

Change the filler yarn to
onc having a closer value
to the warp yarns. Dark

and light combinations in
soft wools are for the ex-
perienced weaver.



PROBLEM

7.

Warp tensions

CAUSE
d.

The unweaving of soft d.

yarns (especially wool)
may leave a fuzzy streak
across the warp.

Using yarns from different  e.
dye lots will show definite
streaks.

Weaving too close to the f.
breast beam or the reed
causes streaking.

While preparing the warp  a.

the weaver may hold the
warp yarns under varied
degrees of tension, or
some yarns may unwind
from the warp spools at
an unequal tension.

In winding the warp on b.

the warp beam, the in-
dividual holding the chain
at the front of the loom
may hold some sections
at a greater tension than
others.

Insufficient use of warp C.

sticks will cause the warp
to pile up, or the sticks
may be too short allowing
the warp to fall over the
ends causing selvage ten-
sion.

SOLUTION

To unweave, cut the filler
yarns every few inches
and carefully pull out the
cut ends.

Sufficient yarn should be
procured to complete a
project. Yarns from differ-
ent dye lots may be used
by alternating them
throughout the fabric.

Move the web forward
frequently. Many weavers
use a space of no more
than 2 or 3 inches before
moving the cloth forward.

If possible wind the warp
in one scction and at one
sitting. Allow the warp
yarns to run freely through
the hand while winding
the warp. All yarns in the
unit should pull at the
same tension.

Frequently check the
warp near the lease sticks
while it is being wound on
the warp beam. The ten-
sion of the sclvage yarns
will be greater than the
rest of the warp. If an un-
even tension appears after
weaving has begun, it will
be necessary to wind the
entire warp forward on
the cloth beam and re-
wind onto the warp beam
adjusting the tension
while winding.

Sticks of the proper
length, used frequently,
will eliminate the piling-
up of warp yarns.
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PROBLEM
8.

Irregular filler lines

a. Sections of the a.

cloth or selvage
pulling toward
the breast beam
or toward the
reed

b. Cloth weaving b.

diagonally
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CAUSE

The warp ends in the area
involved are not tied at
the same tension as the
remainder of the warp.

Holding the beater oft
center will cause the dloth
to weave in a diagonal
line.

SOLUTION

a. Re-tie the group of warp
ends causing the trouble.

L. Mark the center of the
beater and grasp at that
position.



CHAPTER 11

€VALUATION

HANDWEAVING, LIKE OTHER CRAFTS, has an inviting appeal today. Of
those attracted to it, none are more appreciative of its value than in-
dividuals who, in the course of the day, are engaged in a specialized
occupational activity. In these days of intensive specialization, bounda-
ries are niore or less defined, and the time element is often emphasized.

Handweaving ofters a wide scope for creativity when an individual
has acquired a fair degree of skill. Since its practice is mainly avoca-
tional, the weaver is free to work leisurely, with imagination and com-
plete independence. He can create, develop, and produce a product
alone, as a personal responsibility, and the result represents an indi-
vidual achievement.

Further satisfaction is derived from the realization that the product,
aside from whatever distinctiveness it may have, is generally one of
utilitarian value. Weavers make many fabrics for their home, macerials
for apparel, and innumerable articles that may be given to friends and
family, and some find a market for their work.

> WEAVING GUILDS

Many localities throughout the country have organized weaving
guilds. Some have been in existence many years and 1t 1s mainly through
the efforts of these groups, in the lean years of craft work, that the ac-
tivity has been kept alive. Guilds have stimulated the desire for honest
craftsmanship and have made it possible for many beginners to learn
the craft when no other source of instruction was available. The mutual
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acrTatE—Synthetic fiber derived from
cellulose acetate; formerly called
rayon acetate.

AcriLaN—Synthetic fiber of the acrylic
group; frequently blended with
wool and rayon fibers.

ALPACA—Solt, lustrous, hair fibers of
the alpaca, a member ol the llama
family, native to South America.

ANGOrRA—Hair from the Angora rab-
bit; usually blended with wool to
make a soft knitting yarn.

APRON—Canvas attached to the cloth
beam (sometimes to the warp beam)
to serve primarily as a warp ex-
tension.

asgrsTos—Silky mineral fiber mined
from volcanic rock formations
found chielly in Canada. It is the
world’s oldest fiber and possesses
fire-resistant qualities.

BAST FIBER—ODbtained from the stems
ol plants: flax, ramie, hemp, and
jute.

BEAMS
Back beam—Upper, stationary beam
at the back of the loom over which
the warp passes from the warp
bean.

Breast beam—Stationary beams at

GLOSSARY

front of loom over which the cloth
passes as it is woven.

Cloth beam—Roller on which the
cloth is wound as it comes {from the
breast beam.

Knee beam—Beam located in front
of the loom uprights to keep the
cloth off the knees of the weaver.
Sectional beam—The warp beam is
termed a sectional beam if it is
divided into 2-inch sections that are
separated by pegs.

Warp beam—Roller at the back of
the loom on which the warp is
wound.

BFATER (or BATTEN) — That part of the
loom which holds the reed in posi-
tion for weaving.

sLEND—Composition of different fibers
blended together to produce a yarn.

BoBBIN—Paper quill or spool on which
filler yarn is wound before inscrting
in the shuttle.

soucLE—From the French, meaning
“buckle,” and broadly used to de-
scribe a type of novelty yarn, usu-
ally consisting of 3 yarn elements.

srocapt—Patterned fabric, produced
by a variation of weave, that has a
raised effect on the right side and
floating yarns on the wrong side.
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BUBBLING—Mecthod of obtaining addi-
tional “ease” in the filler yarn when
weaving.

BUTTERFLY—Miniature skein, made by
looping the yarn about the thumb
and little finger, describing a figure
eight; used in making rug knots.

CABLE YARN—sce Yarns.

cAsHMERE—Soft silken fiber obtained
from the Cashmere goat of India.

cHAIN—Warp drawn into continuous
interlocking loops as it is removed
from the reel, to shorten it and fa-
cilitate handling.

CHENILLE—From the French, meaning
“caterpillar,” and applying to types
of novelty yarn that sinwulate this
texture.

CLOTH BFAM—sce Beams.

COMPLEX YARNS—sce Yarmns.

CORKSCREW—Descriptive of a type ol
novelty yarn.

cross—The alternating of warp yarns
around the pegs of the warping
rcel describes a cross. The purpose
of the cross is to keep the yarns in
proper order for threading.

pacrRoN—Synthetic fiber of the polyes-
ter group.

paMmAsk—Patterned fabric produced
by a combination of satin and sa-
teen weaves.

pENIER—Unit of weight of French ori-
gin which indicates the size of a
continuous filament, such as silk-or
any of the synthetic filaments.

pENT—Single space in the reed. The
size of the reed is designated by the
number of spaces or dents per inch.

pour—Special heddle used for gauzc
weaving.

pRAFT—Diagram showing the thread-
ing, tie-up, and treadling for a par-
ticular pattern or design.

166

PURENE—TTrade name adopted by a
group of associated yarn amanufac-
turcrs to identify the plied mercer-
ized cotton yarns they produce.

pYNEL—TTrue synthetic fiber that has
strong resistance  to combustion;
gencrally combined with other fi-
bers in a blend.

£Ask—"To free the tension that occurs
naturally when a weft yarn is
thrown through the shed; correc-
tion is made cither by having the
yarn describe an arc or laying it
diagonally in the shed.

eNps—Individual warp yarns.

riBErR—Smallest unit of a yarn.

FIBERGLAS— T'rade-mark name for fine
filaments of glass spun into yarn.

FILAMENT—ANy fiber of continuous
length, as silk and most synthetics.

FILLER—Yarn interwoven with warp
yarns to make cloth, also called
“weft.”

FLAKE—T'ype of novelty yarn that has
pronounced thick and thin arcas.
FLOATS—Yarns which do not follow
the regular scquence ol over onc
and under one, but skip over two
or more yarns. There may be warp
floats as well as filler {loats.

rrLossa—T'echnique for creating a pile
by hand-knotting the filler yarn.

rriLL—Small novelty yarn character-
ized by waviness.

cauze—Sheer [abric in which the warp
yarns, in pairs, have been twisted
about cach other following a shot
of filler; also known as “leno.”

HARNESS—Frame to support heddles.

HEDDLES—Cord, wire, or flat strips ol
metal, with cyes in the center
through which the warp ends are
- threaded.

HEMP—DBast iber commonly used for

ropes and cordage.



HuE—Color ol a pigment.

INLay—Extra filler yarn that is used
to delincate a motif.

iNTENSITY—The brightness or dullness
ol a color.

JACK TYPE—sce Looms.

Jurk—Coarsc, brown, bast fiber from
the plant bearing the same nanie.

kiLiM—Type of weave common in
Poland and Central Europe. The
technique is similar to that used
by the Navajo Indians.

kNop—Decorative yarn having differ-
ent colored specks ol fiber inter-
spersed throughout the yarn.

1AMs—Horizontal bars that are con-
nected one to cach harness and at-
tached in turn to the treadlcs.

LEASE (Or LEASH) —scc Gross.

LEASE (Or LEASH) STICKs—Sticks in-
serted in the openings made by the
cross; their function is to keep
yarns in order while winding on
the warp beam and while thread-
ing the loon.

LENO—sce Ganze.

LINEN—Yarn made ol fibers {rom the
Hax plant.

LOOM—Any “device for holding the
warp in place while weaving.
Counterbalanced loom—A type in
which harnesses are operated in
pairs.

Jack-type loom—Each harness can
be operated individually.
Jacquard  loom—Power loom in
which individual warp yarns arc
controlled mechanically by perfo-
rated cards.

Loor vARN—Novelty yarn, usually of
wool, formed it a serics ol loops.

MANDREL—sce Spindle.

monalk—Long, silky fiber from the
Angora goat, now raised extensively
in southwestern United States.

~NoiL—-Short fibers that are combed
from wool or silk.

NOVELTY YARNS—sce Yarms.

Nus—A form of novelty yarn having
intermittent knobs or knops.

NyLON—Fiber produced synthetically
from coal, air, and water, known
as a polyamide fiber. Outstanding
for strength, elasticity, and resist-
ance to abrasion.

orRLON—Synthetic fiber of the acrylic
group; notably resistant to heat,
sunlight, and gases.

OVERSHOT—A weave in which filler
yarns pass over, or float over, sev-
eral warp ends at the same time.

PADDLE—AN accessory that facilitates
the winding of a multiple number
of warp ends at the same time.

PEARL (or PERLE) —Soft, twisted mer-
cerized yarn.

r1ck—One throw of the shuttle, or one
hiller yarn; also called “shot.”

riMma—Fine, long-staple cotton grown
in Arizona.

rLAIN  wrEAviE—The simplest of all
weaves in which the hlling yarn
passes over and under successive
warp yarns; also known as “tabby.”

PLY YARN—T'wo or more yarns twisted
together.

rRAFFIA—Fiber [rom the lecaves of a
species of palm tree.

rAMIE—Bast fiber resembling the flax
fiber.

RATINE—An undulating type ol nov-
elty yarn, usually made from 2 yarn
elements.

raw siLK—Continuous silk filaments
in their natural state, before de-
gummning.

rAYON—Synthetic fiber made from the
cellulose of wood pulp or cotton
linters that have been chemically
treated.
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REED—Comblike device used to hold
warp ends in place which, when
drawn forward with the beater,
pushes the filler yarn ahead making
the web. The name 1s derived from
the carly oncs which were made of
reed.

RELD HOOK—Accessory used to pull
warp ends through the reed.

rEEL—Revolving frame used to wind
the warp.

ROVING—A strand of loose fibers, pre-
liminary to being drawn out and
twisted into yarn.

ryA—Knot technique used in weaving
rugs.

sarRaN—Synthetic fiber resistant to
moisture and especially suitable for
outdoor usc.

SATIN wrAvE—Warp and filler yarns
interlaced irregularly to produce a
smooth surface.

SEA ISLAND—A species of long-staple
cotton.

SECTIONAL BEAM—sec Beam.

sELVAGE—Warpwise cdge of the cloth,
sometimes reinforced with  extra
yarns, formed in the process of
weaving.

sHED—The V-shaped opening formed
in the warp yarns allowing the shut-
tle to pass through.

sHoT—sce Pick.

suuTTLE—Device that passes the filler
yarn back and forth through the
warp shed.

siLKk—Filaments obtained from the
silkworm.

S1LX GrRAss—Fiber {rom the leaves of
various plants of the pineapple and
similar families.

SIMPLE YARNsS—Yarns of single, ply, or
cable twist.

SINGLES—One strand of twisted yarn.
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sisaL,—Tough fiber {rom the leaves of
a tropical plant.

SKEIN—Yarn packaged in the form of
a loose coil.

SLEYING—Drawing the c¢nds of the
warp through the reed.

sLub—Yarn having intervals of un-
twisted fibers.

spiNpLE—Extended shaft from a motor
or hand winder on which bobbins
or spools are wound.

SPINNING—T'wisting together of fibers
to form yarn.

sprEADER—Comblike accessory divided
in intervals of 14, 1, or more inches.
It is used to spread out the warp in
preparation [or winding it on the
warp beam.
SPUN siLK—Yarn spun from natural
silk waste and picrced cocoons.
srarLE—Fibers of indefinite lengths,
classified as long or short according
to recognized standards.

swirT—-Adjustable  cquipment for
holding skeins so they may be un-
wound casily.

TaBsy—sce Plain Weave.

TaPESTRY—Decorative fabric in which
cach area ol color is woven scpa-
rately with individual bobbins; the
shuttle is not passed from sclvage
to selvage as in other fabrics.

THRFAD—Smooth yarn with a special
finish used by the sewing trade.

Tie-up—"The sclective order in which
treadles are attached to the lams.

Tow—Yarn made ol short combings or
broken fibers.

1reAbLES—Foot pedals  that operate
the harnesses.

TwirLL—Weave that produces parallel
lines in echelon formation.

varLue—Lightness or darkness ol a
color.



vicara—Synthetic protein fiber made
from corn and having qualitics
somewhat like wool.

viINYON—Fiber from vinyl resing which
are dertved chemically from  air,
water, and natural gas.
VISCOSE RAYON—A rayon made of re-
gencrated ccllulose—sce Rayon.
wARP—Scrics of yarns extending {rom
front to back ol the loom; these
form the firm foundation of woven
fabrics.

WARP REEL—SscC Reel.

wes—The woven fabric,

weFT—sec Iiller.

whorL—Circle of clay, bone, or ivory
attached to the lower part of a
spindle, which acts as a flywhecel
causing the spindle to rotate.

wooL-—Strictly speaking, the fiber
from sheep; gencrally applicable to
the hair of the Angora or Cashmerc
goat and the specialty fibers from
the camel, alpaca, llama, and vi-
cuna.

WOOL COUNT—System of grading the
coarseness or fineness of the wool

fiber which determines its spinning
limits; average range starts approxi-
mately with 44’s for the coarsest and
runs to 70’s for a fine grade.

wOOLEN—Yarn made from carded wool
fibers.

WORSTED—Yarn made from combed
wool fibers.

vARN—Fibers or filaments twisted to
form a continuous strand.
Cable—Yarn constructed of two or
more ply yarns.
Complex—Term that includcs all of
the novelty yarns.
Metal—Yarns made predominately
of metal.
Novelty—Yarns that have been
twisted in an unusual manner to
give unique surface qualities.
Ply—Yarn composed of two or more
singles twisted together.,
Simple—Singles, ply, and cable
yarns having similar components.
Singles—Yarn in which the fibers
have been carded and given suffi-
cient twist to form a strand.
Synthetic—Any filament that can
be produced chemically.
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Hooper, Luther. Hand-Loom Weaving. London: John Hogg, 1910.

Kepes, Gyorgy. Language of Vision. Chicago: Paul Theobald, 1944.

Lewis, Ethel. The Romance of Textiles. New York: The Macmillan Co., 1937.

Means, Philip Ainsworth. Ancient Civilization of the Andes. New York: Charlcs
Scribner’s Sons, 1931.

Mecra, H. P. Pueblo Indian Embroidery. Memoirs of the Laboratory of Anthro-
pology, Vol. 1V, Santa Fe, New Mexico, 1943.

Moholy-Nagy, L. Vision in Motion. Chicago: Paul Theobald, 1947.

Osborne, Lilly de Jongh. Guatemala Textiles. New Orlcans: Department of
Middle American Research. The Tulane University ol Louisiana, 1935.

Rodicr, Paul. The Romance of French Weaving. New York: Frederick A. Stokes
Co., 1931.

170



Roth, H. Ling. Studies in Primitive Looms. Halifax, Nova Scotia: F. King and
Sons, Ltd., 1931,

Scott, Robert Gillam. Design Fundamentals. New York: McGraw-Hill Book Co.,
1951.

The Allred L. Barton Collection of Southwestern Textiles. Text by H. P. Mera,
San Vincente Foundation, Inc., Santa Fe, New Mexico, 1919.

Watson, William. Textile Design and Colour. New York: Longmans, Green, and
Co., 1946.

Weibel, Adel¢ Coulin. Two Thousand Years of Textiles. New York: Pantheon
Books, 1952,

Wingate, Isabel. Textile Fabvics. New York: Prentice-Hall, Inc., 1953.

PERTODICALS:

American Dyestuf] Reporter, 44 East 28d Street, New York 10, N.Y.
American I'abrics, Empire State Building, New York 1, N.Y.

Avis and Architecture, 3305 Wilshire Boulevard, Los Angeles 5, Calit.
Craft Hovizons, 601 Fifth Avenue, New York 17, N.Y.

Handweaver and Crafisman, 246 Fitth Avenue, New York 1, N.Y.
Interiors and Industrial Design, 18 East 50th Strect, New York 22, N.Y.
Modern Textiles Magazine, 303 Fifth Avenue, New York 16, N.Y.

Textile World, 330 West 42d Street, New York 36, N.Y.
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Acetate — qualities, source, and uses, 47,
H4-56
Acrilan — qualities, source, and uses, 47,
54-56
Albers, Anni, 63
Alpaca
finishing, 130
quality, sources, 51-52
American Indians, contribution to weav-
ing, 29-30
Angora, source and uscs, b3
Asbestos, qualities and uses, 47, 53

Bamboo, uses, 51
Bast fibers, 30, 46
Batten, 36, 38
Bauhaus, in Germany, 32
Bayeta blankets, 29
Beams, 36, 37, 42, 102-3
breast, 106
cloth, 85, 110-12
warp, 35, 70-71, 102-6
Beater
double beating, 82
problems and solutions, 150-54
standards and types, 35, 86, 38-39
uscs, 72-74, 82, 117, 121-23
Blankets, bayeta, 29
Blending fibers, effects of, 55
Bobbin winder, qualities, types, 43-45
Bobbins
for tapestry weaving, 145
types, 43-45

INDEX

Bobbins (continued)

winding directions, 117-20
Bouclé¢, yarn construction, 58
Braiding, 17, 133
Brocades, 24-25, 27, 30
Broken twill

in designing, 64, 65

drafts, 135, 137
Broken yarn, mending, 124, 149-51
Bubbling, 74, 122-23
Burlap, 49
Butterfly, directions for making and uses,

84, 141-438

Cable, yarn construction, 58
Cartoon, purpose and uses, 147
Cartwright, 24
Cashmere, qualities and source, 52
Cellulose, source and use, 4647, 54-56
Central American arts and looms, 19, 29
Chain, position on loom, 102-4
Chain making, 95-96
Chenille, novelty yarn, 58
Chicama Valley, Peru, textiles, 30
Chinese looms and method of weaving, 19,
22

Chinese silk, 25, 27
Coir, source and uses, 47, 50-51
Color

dyeing, 59-61

in early textiles, 29

range, source and symbolic qualities, 31

using, 75-76, 78
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Comber board, 22
Cones, 39-40
Copts, cotton and wool, 24-25
Corkscrew, novelty yarn, 58
Cotton
dyeing, 48
early culture and use, 19, 24, 28-30
finishing, 125-26
Pima, 47-48
printed, 28
production, properties, varieties, 46-48
spinning methods, 59
yarn, 30, 57
Counterbalanced loom, 34
Cross
forming, 40, 70, 92-94
made with paddle, 96-101
position on warp beam, 103
Cross dyeing method, 60, 61
Cuts, unit for measuring woolen yarn, 59

Dacca muslins of India, 18, 30
Dacron — qualities, source, and uses, 47,
54-57
Damask, combination of weaves, 30, 139
Denier, estimating and use, 58-59
Dent
definition, sizes, 39
faulty threading, solution, 152
threading, 68, 70, 109-10
" Design, 62-88
Designing
beating and trcadling, 73-74, 122-23
color, 75-70, 78
developed in filler yarn, 72-74
developed in warp unit, 63-66, 68—69
directions, 70-71
cxperimental warps, values, advantages,
64-70
simple weaves, 65
specific materials, 81-88
Dope dyeing, 60
Doups in gauze weaving, 29, 134
Drafts, definition and samples, 134-37
Drapery '
designing, weaving, 81-82, 84-85
finishing, 129-30, 132
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Drapery (continued)
iHustrations, 29, 64, 66, 74, 77, 82, 83,
84, 127, 128, 130, 185, 156, 158, 159,
163
Draw loom, 22, 24
Dressing the loom, 69-70, 102-16
Dyeing
hand, texture, 63
linen fibers, 48
mercerized yarns, 48
methods, H9-61
Dyes, kinds, 29-31
Dynel — qualities, source, and uses, 47, 54—
57

Easing filler, 121-23

Egypt, ancient looms and fibers, 19, 22,
24

Embroidery, ancient Peruvian, 30

Fabric streaking, 152-53
Fabrics, samples and structure, 63-74, 133-
48
Felt, construction, 133
Fiberglas, origin and qualities, 17, 53
Fibers
ancient, 18
animal, 47, 51-53
bast, 30, 16
blends, 55, 85
linen, 48
mineral, 47, 50-54, 56-57
natural, 16-54
synthetic — production, qualities, and
uses, 47, h4-57
textile, 27
vegetable, 46-51
Filament, 46
monofilament and multifilament, 55
silk, 25, 53, b7
Filler, 117
bobbin winding, 117-20
in Dacca muslins, 18
designing use, 72-74
hand inserted, 222
rug, 140-41, 143
for sample warps, 72-74
to secure case, 121-23



Filler (continued)

tapestry, 145

thrown through shed, 120
Finishing

commercial, 125-27

hand, 127-30, 132

purposes, 125
Ilake, novelty yarn, 58
Ilax — culture, qu;llities, and source, 18,

24, 48-49

Floats in pattern weaving, 139
Ilossa, planning, weaving, 1410-45
Frame for winding warp, 40-11
French silk weaving, 27-28
Frill, novelty yarn, 58

Gauze
ancient Peruvian, 30
construction, 28, 134
Ghiordes knot, 14145
Guilds, weaving, 155, 158

Harness
adjusting, 102, 113-15, 133, 151
importance, 34-35 \
loom threading position, 106-9
parts, 35-37
Heddle
dressing the loom, 102
and rod arrangement, 21
shown on drafts, 136
threading, 106-9, 138-39
correcting improper, 152
types, 37-38
ITemp — qualities, source, and uses, 46,
50, 85, 132
History and background, 17-33
Horizontal loom, 22, 36, 37, 148

India, ancient looms and fibers, 19, 28
Inlay, planning and construction, 113, 145
Ttalian silk culture, 27

Jack type loom, 34 .
Jacquard loom, 24, 31

Justinian influence on silk culture, 27
Jute — qualities, source, uses, and produc-

tion, 46, 19-50, 85, 132

Kilim technique, 88

Knots, Turkish and for flossa rugs, 140-
45

Knotting, in fabric structure, 17, 133

Laid-in design in inlay and tapestries,
143, 145, 148
Lam
adjusting, 112-15
description and purpose, 35-38
in drafts, 136
Lea, unit for measuring linen yarns, 59
Lease sticks
check for irregularities, 151, 153
function, 40-42
position, 92, 151
using, 70, 1014
Linen
ancient, 18-19, 24
designing with, 65-67
finishing, 128-29
line, tow, 49
computing yarn sizes, 59
pliability when wet, 150
qualities and source, 46, 48-49
rug, 142-43
Looms, 34-39, 102-16
adjusting, 113-16
dressing, 69~70, 102-16
types
backstrap, 19-21
counterbalanced, 34
draw, Chinese, 22, 24
horizontal, 22, 36, 37, 148
jack, 34
Jacquard, 24, 31
Mexican, 19-21
power, 31, 63, 162
rod-and-heald, 21
two-harred, 19-22
vertical, 18-19, 148
Looping, 133, 140-43

Materials, 46-61
Mayan culture, 29
Means, Philip Ainsworth, 30
Mending broken yarns, removing knots,
124, 149-52
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Mercerization, discovery and properties,
48, 125
Metal yarns, 53-54
Mexican looms, 19-21
Mineral fibers, 47, 50-54, 56-57
Mohair
finishing, 130
qualities and source, 52
Mohammedan influence on textiles, 27

Navajo weaving, 29

Netting, ancient methods, 17, 30

Novelty yarns, 58

Nub, 58

Nylon — qualities, source, and uses, 47,
54-56, 85

Orlon — qualities, source, and uses, 47, 54—
56
Overshot weaving, 139-40

Package dyeing, 60
Paddle, types and uses, 39-41, 96-101
Pattern yarn, 139-40
Patterns or drafts, 134-39, 140, 147
Peruvian looms and textile arts, 19-21, 30
Picks
measure of firmness, 79
in power looms, 63
Piece dyeing, 59
Pile weave
construction and techniques, 134, 140-
43
in Peruvian textiles, 30
Pima cotton, properties, source, 47-48
Plain weave, 65, 112, 135, 138-39
Ply, yarn construction, 57-59
Power loom, 31, 63, 102-16, 162
solution to puckering, 149-50
Problems, solving, 149-54
Processes of weaving, 117-24
Puckering, solution for, 149-50
Pueblos, ancient textiles, 29

Raffia — qualities, source, and uses, 51

Ramie — qualities, source, and processing,
49

Ratiné, novelty yarn, 58
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Rayon
qualities, source, types, 54-56
use in designing, 66
yarn sizes, 59
Records, suggested form, 78-81
Reed, 36, 89, 42-43
threading, 69-70, 10910
use in designing, 68-70
Reed hook, 41, 43
Reeds used for weaving, 51, 157
Reel, function and uses, 39-40, 91-101
Reeled silk, 53
Rugs
designing and matcerials, 85, 140
filler, 14041, 143
finishing, 132
flossa technique, 140-45
illustrations, 50, 77, 78, 141, 144, 145,
147, 159, 160, 162
Indian, texture, 63
Runs, woolen yarn measure, 59
Rya technique, 1410-43

Sample [abrics, 63-74
Saran — qualities, source, and uses, 47, 54—
56
Satin weave, construction and uses, 17, 30,
133
Selvage
in knot technique, 1410-43
plzmni-ng. 90
problems and solutions, 150-51
threading in reed, 110
Shed
ancient, 21-22
forming, 117-18
problems, correction, 115, 151
relation to beating process, 82
samples, 74
standards, 113, 115, 117-18
Shrinkage, allowance and control, 126-27,
12932
Shuttle
cause of broken warps, 149-50
in pattern weaving, 139
in tapestry weaving, 145
throwing, 117, 120-21
types, 43, 44



Sitk
Chinese, 25, 27
culture and source, 2528, 47, 53
processing and yarn types, 53, 57
reeled, 53
Silk grass, source and qualities, 47, 50
Singles, yarn construction, 57-59

Sisal — qualities, source, and uses, 46, 50,

85, 132
Skein, a yarn put-up, 39-40

Sketch, in pattern designing, 140, 143, 147

Sleying, 109-10
Slub, novelty yarn, 58
Spanish influence on weaving, 28-29
Spindle, description and use, 18
Spinning
ancient methods, 18, 30
system, 57-59
woolen and worsted, 52
Spool rack, 39-40
Spools, winding, 39-40, 45, 91

Spreader, function and uses, 41-42, 102-5

Spun silk, 53

Spun yarns, mecasuring, 58-59
Staple, fiber classification, 57
Stock dyeing, 59

Streaking of fabric, 152-53
Suiting material, 85-88, 130, 132
Swift, accessory, types, 39, 41
Synthetics, 47, 54-57

Tabby weave

illustration, 25

tic-up for, 112-14

use in designing, 65

weaving, 135, 136, 138-39

yarn, 139
Table linens, mats, b1, 64, 76, 79, 126
Tapestry

filler, 145

finishing, 132

illustrations, 25, 26, 88, 131, 146

Peruvian, 30

planning, 88, 140

texture, 63

weaving techniques, 145-48
Tension

bobbin winding, 119-20

Tension (continued)

filler yarns, 121-23

preparing loom, 104-6, 110
rugs, 122

uneven, cause of streaking, 123
warp, 149, 153-54

winding warp, 90-91, 104-5

Testing samples, 71-72

Textile, ancient production, and fibers,

17-33, 46-61

Textile design, 62-63

Texture, 63

use in designing, 65-69, 72

Therapeutic value of handweaving, 32-33
Threading

heddle, 106-9

for pattern, 138-39
reed, 109-10

warp, 106-16

Tie-ups

standard, 35
in therapy, 159-60
for twill, plain, combination weaves,

112-13, 134-37

Tools and accessories, 34—4b
Tow, 49
Treadle

adjusting, 112-16
function and parts, 34-38
tying up, 102, 112-15, 135-38

Treadling

mistakes, 152
order, 134-37
use in designing, 73, 133-38

Tube, form of yarn put-up, 39
Turkish knot, 141-45
Twill weave

ancient, 17, 30

structure, 133

in tapestry, inlay, flossa, 148
threading, 107-9, 135-39
tic-up, 112-14, 136-37

use in designing, 65

Twining, primitive construction, 17, 23,

30

Tying warp to secure cross, 93-96
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Upholstery
designing, weaving, 81-82, 89-90
finishing, 127-32
illustrations, 64, 69, 81, 159, 161
test sample, 72

Vegetable fibers, 46--51

Vertical loom, 18-19, 148

Vicara, qualitics and uscs, 17, 56
Viscose, properties and uses, 47, 55-56

Warp, 89-101
allowances, material estimates, 89-90
designing, 65-69
experimental, 69-72
pattern planning, 138-39
preparation, 39-41
primitive, 18-24
samples, 65-74
tension, 104=5, 149, 153-54
widths, 89-90
Warp beam sticks, 41, 43, 105-6
Warp ends, 140
controlled individually, 21-22, 24
estimating numbers, 89-90
fundamental weaves, 133-34, 139-40
problems and solutions, 149-52
Warp preparation
chaining, 94-95
check list for warping loom, 115-16
equipment, 39-41
removing {rom reel, 94-95
tying to cloth stick or apron, 110-12
warp winding, 90-101
winding onto warp beam, 102-5
Warp unit, designing, 65-69
Warping frame, 40-41
Warping the loom, 102-16
Wearing apparel
designing, weaving, 85-88
finishing, 130, 132
illustrated, 64, 73, 86, 87, 139
Weaves
drafts for, 134-38
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Weaves (continued)

fundamental, 17, 133
overshot, 185, 138-10
plain, 65, 112, 135, 138-39
satin, 17, 30, 133

simple, 65

variations, 154

Weaving, 117

accessories, 43

Indian, 29-30

origin, 17-24

overshot, 139-40

problems and remedies, 149-54
processes, 117

reeds, 51, 157

skill, developing, 63-74, 123-24
Spanish influence, 28-29

Web, 17

narrowing, 150-51

Welt, see Filler
Whorl, function, 18
Winding

bobbins, 117-20
warp on loom, 102-12
warp on.reel, 90-101

Wool

ancient uses, 24-30
properties, source, and uses, 46, 51-53
yarn count, 59

Woolen and worsted

fabric, finishing, 130, 132
naturce of, b2
shrink-resistant finish, 126

Yarn

broken, mending, 124, 149
construction, 18, 46, 57-58
experimenting with, 73-74
metal, 53-b4

novelty, 58

packaging, 39-40

sizes, 5859

textured, 63-69

types, 57-58
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