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Fashion design and textile knowledge are often taught as separate disciplines, and knowledge of the raw materials and processes that make up a fabric are not usually integrated into fashion studies.


A confident understanding of fabrics, and the fibers they are composed of, is fundamental to the design process, allowing one to make informed choices rather than arbitrary decisions based upon surface appeal.
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This book is intended as an easily navigable fabric lexicon that explores the relationship between fashion and textiles and encourages an awareness of fibers and fabrics in a broader fashion context. It is designed to inform the reader of the endless possibilities that fabrics offer to the design process. It is not intended as an exhaustive technical manual, but rather as a tool to inform, inspire, and encourage the creative use of fabrics. The content of the book is intended to support an essential knowledge base, which is fundamental to developing a range of fashion products.


Focusing in turn on animal, plant, and man-made fibers, each of the three sections considers the origins of specific fibers within these classifications, their history, provenance, and the processing journey to finished fabric. Additionally, it explores the socioeconomic factors that may have influenced the importance of a specific fiber, in order to create an awareness of how one’s choice of material may impact upon ecological, sustainable, and ethical issues.


Each section provides an extensive database of terminology, to encourage informed and effective communication with industry professionals. This is underpinned with information about processes generic to all fibers regardless of origin. The importance of color is explored within a separate section, and the final chapter contextualizes the interrelationship of all the components that make up the fashion industry.


“The bond between fashion and textiles is one of mutual dependency and reciprocal influence; a shared destiny based upon our need for clothing.”


Fashion and Textiles: An Overview


Colin Gale and Jasbir Kaur (Berg Publishers, 2004)


Our relationship with fibers and fabrics is intimate and allencompassing; we are surrounded by, sleep in, and are clothed by them. Historically textiles have been valued not only for their practical and aesthetic properties, but also as incredibly powerful cultural indicators. Textiles display the artistry and ingenuity of a civilization, the most precious examples of which even help to denote status within society. In contemporary life an evermore sophisticated and growing range of fabrics expresses the complex language of fashion.


The textile industry may be simplistically viewed as the supplier of the raw materials for the fashion industry, whereas in reality the two industries are inextricably linked. Developments in the textile industry invariably impact upon the fashion industry, and vice versa. Fabrics are also incredibly powerful as a strong visual indicator of a brand, often defining aspects of a brand identity.


The fashion designer’s relationship with fabric is at the heart of the creative process. The right choice of fabric is fundamental to good design and is instrumental to its success. The better the understanding of the material, the more effective is the symbiosis between the design and fabric.


“The future of fashion lies in fabrics. Everything comes from fabrics.”


Donna Karan
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This chart shows recent figures for global textile fiber demand, illustrating the current worldwide dominance of low-cost synthetic fibers. In the natural and bio-based fiber sectors, cotton is the most popular choice. Statistic source: The Fiber Year, 2010, Oerlikon
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A stunning creation composed of layers of different fabrics, encrusted with beadwork and embroidery over lace and tulle, by Japanese designer Tamae Hirokawa for Somarta.


Fabrics: the raw material of fashion


Throughout history people have clothed themselves with natural fabrics made from animal or plant fibers. Man’s ingenuity in developing and processing these raw materials has become more sophisticated over time.


The twentieth century heralded the invention of synthetic fabrics, originally developed to mimic the attributes of natural fibers, and provide inexpensive alternatives with a low-maintenance appeal. Brand names such as Dacron, Terylene, Orlon, Acrylan, and Crimplene are examples of materials that were made from the main generic synthetics group that includes polyamide, nylon, polyester, acetate, and acrylic. These fibers and filaments are primarily derived from coal and oil-based raw materials. The cotton and wool trade organizations have invested in fiber development technology and proactive marketing campaigns to regain the market share initially lost to the man-made materials.


Recent decades have seen a growing appreciation of natural fibers at accessible price points. Today, exciting potential is offered by leaps in technology with natural fibers, man-made artificial regenerates, and refined synthetics. They offer exciting options for an increasingly complex range of consumer demands. Sophisticated developments in man-made textiles offer a look quite different to traditional, natural materials, and do not work against them but alongside them instead. Combinations of microfibers (the new generation of ultra-fine synthetics) with regenerated yarns, silks, cottons, and linens provide new looks and performance potential. The emphasis placed on recycling in our everyday life has influenced current research into the development of biodegradable synthetics.


“Fashion designers are alert to the recent developments in fibers and fabrics and the importance of the right choice for their collections.”


Sarah E. Braddock Clark and Marie Mahoney, Techno Textiles 2
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The future of fabrics




As well as aesthetic considerations, there are many issues to take into account when working with fabrics. This showpiece from the exhibition “Wonderland” (opposite page) explores alternative approaches informed by factors such as biodegradability and the life span of a product.


“Wonderland” is the result of a dynamic collaborative project between Professor Tony Ryan from Sheffield University and designer Helen Storey, incorporating the work of textile designer Trish Belford. The project brings together the worlds of art, fashion, and science in an engaging installation first opened as an exhibition at the London College of Fashion in January 2008.


“Wonderland” was conceived as a series of disappearing dresses made from textiles that slowly dissolve in water to create a visually arresting metaphor for the central themes of the project. Each dress behaves differently as it enters the water, resulting in vibrant underwater fireworks that express the beauty of biodegradability.


The disappearing dresses provoke inquiry into the environmental sustainability of our current fashion industry and how we deal with waste. The original focus of the collaboration was the problem of plastic bottle waste and the concept of “intelligent” packaging. This has resulted in the development of a material that dissolves in hot water to form a gel in which seeds can be sown, with the potential to revolutionize the packaging industry.







[image: ]


Yarns or threads, visible in these frayed fabric edges, can be made of both natural and man-made fibers. Color can be applied to either finished fabric or the yarn, which is then knitted or woven together to make the fabric.


As an introduction to the world of natural fabrics, this chapter examines the processes involved in the manufacturing of textiles, from the raw fiber through to the finished material, ready to use. It is a generic account irrespective of fiber category, whether derived from animal or vegetable sources. Each fiber type will be examined in detail in its respective chapter.


Fiber to yarn


All natural fabrics begin life as fibers. These natural fibers, whether animal or plant in origin, are spun into yarn, which in turn is constructed into fabric.


Fiber


The term “fiber” can be applied to animal, vegetable, or mineral substances, and describes a long, thin, flexible structure.


Fibers exist in a natural or synthetic form and can be processed into yarns.
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Wool fiber dyed in a range of glowing fall shades in preparation for the spinning process. This image captures the characteristic springy ringlets of wool fiber.


Yarn


Yarns, or threads, are fibers that have been spun together to create a continuous length of interlocked fibers. They are usually knitted or woven together to make fabric, and may be dyed before or after this process.


Carding


Carding is the process of brushing raw or washed fibers to prepare them for spinning. A large variety of fibers can be carded, including all animal hairs, wool, and cotton. Flax is not carded, but is threshed, a process of beating cereal plants in order to separate the grain from the straw. Carding can also be used to create mixes of different fibers or of different colors.


Hand carding uses two brushes that look a little like dog brushes. The fibers are brushed between them until they all align, more or less, in the same direction. The fibers are then rolled off the brushes and evenly distributed into a rolag, a loose roll of fibers, ready for spinning.


The machine-carding device is called a drum carder and can vary in size from tabletop to room size. The fibers are fed into a series of rollers that straighten and align them. When the fibers are removed from the roller drums they form a flat orderly mass known as a bat.


Combing


Combing is usually an additional operation after carding, and gives a better, smoother finish to the fibers and to the eventual fabric. Combs are used to remove the short fibers, known as noils, and arrange the remaining fibers in a flat bundle, all facing in the same direction.
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Hand carding and blending fibers. Association of Weavers, Spinners, and Dyers.
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Blending fibers of different characteristics together creates innovative new yarns that can embody the best aspects of each fiber. The mixture of alpaca and silk in this example creates a mélange of both texture and color; the alpaca lends warmth and softness while the silk sharpens the texture by lending it luster.


Spinning


Twisting fibers together by spinning binds them into a stronger, longer yarn. Originally fibers were twisted by hand, then a handheld “stick,” or spindle, made the process a little more comfortable. The invention of the spinning wheel allowed continuous, faster spinning. Used in a domestic environment, spinning wheels were hand or foot operated. Water-driven spinning machines were followed by steam-driven machinery, which took domestic spinning out of the home and into the factory. The invention of electricity made the spinning process much more sophisticated and, with the exception of handicraft spinning, made it a full-time commercial enterprise.
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Hand spinning—in this case llama wool in Peru—is a labor-intensive process that is today only practiced for specialty craft purposes. The yarn is spun by means of a handheld wooden spindle, using methods that remain fundamentally unchanged since early spinning techniques that predate the spinning wheel.




Twist and ply


The direction in which the yarn is spun is called twist. A “Z” twist shows a right-hand angle, while an “S” twist has a left-hand angle. The tightness of the twist is measured in TPI (twists per inch).


Two or more spun yarns may be twisted together to make a ply, a thicker yarn, or as a way of introducing an alternative yarn to create a mélange effect.


Useful terminology




Blend A yarn containing two or more different fibers.


Bouclé yarns Curled or looped yarns.


Cellulose fibers Natural and man-made fibers regenerated from plants.


Chenille yarn Woven fabric is cut into warp strips and used as yarn, which has a velvet-like, “caterpillar” appearance.


Cotton system Spinning system for cotton and similar fibers.


Crêpe yarn Highly twisted yarn with a granular texture.


Crimp Natural or artificial wave to the fiber or yarn.


Filament A single, continuous strand of fiber. Any man-made yarn of one or more strands running the entire length of the yarn.


Hank Unsupported coil of yarn. The two ends are tied together to maintain the shape. Also called a skein.


Marl yarns Two different-colored yarns twisted together.


Metallic yarns Yarns containing metal threads or metallic elements.


Roving A long narrow bundle of fiber with a slight twist to hold it together.


Scouring Removal of natural fats, oils, and dirt from a yarn.


Skein Coiled yarn with tied ends to keep the shape.


Spandex Generic name for stretch yarn.


Tow Mass of man-made filaments without twist.


Yarn count Numerical expression for size of yarn, denoting a certain length of yarn for a fixed weight. The higher the count, the finer the yarn.
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Sophisticated modern spinning in a pristine industrial environment.
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Spinning frames processing single-ply and two-ply yarn at Lightfoot Farm in Maine, USA.
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Outfit in double-faced 100 percent wool jersey. The face of the cloth is a marl, or mélange, jersey and the reverse is a looped fleece, which resembles the fabric more usually associated with casual cotton sportswear. Designer Julien David has fashioned a luxurious take on the ubiquitous gray marl in this version of the sports-luxe trend.
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Direction of yarn twist. “Z” twist and “S” twist
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Plying yarn. Simple “S” twist with two single yarns,“S” twist with three single yarns, and “Z” twist with two two-ply yarns
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Warp and weft threads. Warp threads run along the length of the fabric. Weft threads run across the width of the fabric from selvage to selvage. Weaving can be described as the incorporation of the weft threads, which are sometimes referred to as picks or filling yarns.


Fabric construction


Fabric is a flexible material comprised of natural or artificial fibers that have been spun into threads or yarns. Textile fabric can be manufactured in several ways. The primary techniques are weaving or knitting, although yarns can also be knotted or interlaced, for example by crocheting, lace making, or macramé. Felting, the process of pressing together and matting fibers so that they interlock, is another alternative.


Weaving


Weaving is the process of interweaving two sets of threads, the warps (vertical) and the wefts (horizontal), on a weaving loom. Three basic weave types, plain, twill, and satin, form the majority of woven fabrics. There are also several alternative weaving techniques that create more complex fabrics.


Plain weave


Plain weave is the most basic and possibly the oldest type of weave construction. The warps and wefts crisscross each other at right angles, with each weft thread passing over one warp thread then under the next warp thread. Plain weaves are sometimes referred to as taffeta weaves.


A plain weave can be coarse or smooth in texture, dependant on the fineness or coarseness of the thread count used to weave the fabric.


Basket weave is a variation on plain weave, where two or more threads are bundled together and woven as one in the warp and weft directions, resulting in a more pronounced “basket” construction.


Types of plain-woven fabrics include chiffon, organza, taffeta, and canvas.


Twill weave


Twill weave has a visual diagonal line or rib effect, caused when the weft yarn crosses over and under two or more warp yarns. The diagonal line may also be referred to as a wale. The visual effect is most obvious on a heavyweight cotton fabric. By contrast, on a lightweight shirting cotton the diagonal rib will be hardly visible.


Unlike plain weaves, twill-weave fabrics have a different appearance from the face (right side) to the reverse or back, the face side having the more pronounced wale. Twill weaves are harder wearing than plain weaves of the same yarn and count, and are therefore particularly suited to utility wear. Denim is possibly the most famous of all the workwear fabrics, and true denim is of twill-weave construction.


Any fiber type can be woven in this way, however the term is generically used to describe cotton fabrics.


Twill fabrics are more pliable and have a better drape than similar plain-weave fabrics, and they also tend to recover better from wrinkles. Higher/finer yarn counts can be used for twill weaving and can be packed much closer together, therefore producing higher-count fabrics that are more durable and water-resistant. An example is the traditional Burberry trench coat, which was designed and made for army officers and worn in the trenches of World War I.


Types of twill-woven fabrics include serge, flannel, denim, gabardine, cavalry twill, and chino. Traditional iconic herringbone and hound’s-tooth design fabrics, as well as Scottish tartans, are all of twill-weave construction.
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Weaving frame.
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Twill weaves. Weft threads pass over and then under two warp threads (2x2 twill) and are staggered by one thread per row creating the visible diagonal construction. If the wefts pass over three and under one (warps) it would be referred to as 1x3 twill.
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Plain weaves. Weft threads pass under and over alternative warp threads forming a crisscross construction.
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This striking rescaled hound’s-tooth abandons its tailoring connotations when expressed in oversized sequins. This A-line shift with cut-out shoulders references 1960s op art aesthetics. Fall/Winter 2008 collection by Ashish.


An updated classic hound’s-tooth fabric from Linton Tweeds.
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Designer Derek Lam sculpts and feminizes the appeal of this traditional wool herringbone, a fabric that is usually associated with men’s outerwear.


The alternating diagonal ribs of this traditional woolen tweed fabric, with a twill-weave construction, are executed in two colors, creating a classic herringbone design. The scale of design and the contrasting colors have almost limitless possibilities.


Up-cycling
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This term describes the reappropriation of fabric that has already had one life for one purpose, and reworking, reassigning, or reinventing it to give it a new life serving a different purpose or aesthetic. Here, cotton twill is glamorized through this process. This conceptual evening dress from Gary Harvey Creative was constructed to showcase the concept of up-cycling. Vintage Burberry trench coats are used to model the skirt. Raincoats were originally made from a tightly woven fine yarn-count twill weave to provide a drapable and water-resistant fabric.





Satin and sateen weaves


The most visible aspect of a satin weave is its high sheen and the way it reflects light. Sateen, in contrast, has a dull sheen and does not shimmer. Both, however, have a very smooth surface, due to similarities in the way they are woven. One has a predominance of warp threads to the face or right side of the fabric, while the other has a predominance of weft threads; this prevalence of threads running in a single direction accounts for the smoothness of the resulting fabric.


The construction also contributes to the level of sheen in the fabric, although the deciding factor is the choice of fiber. Historically, silk yarns were used to weave satin fabrics, while cotton was used for sateen. Today, high-quality satin is still made from silk, while less expensive alternatives utilize man-made fibers. Cotton or cotton-rich yarns are used for sateen.


Pile weaving


When pile weaving, the warps that will eventually create the pile are woven over rods or wires that have been inserted into the gaps or “loops” of the raised alternative yarns. These then lie in loops over the rods. When the rods are removed the loops can be cut to create a pile fabric, or left intact to create a loop-back fabric. Velvet and corduroy are examples of pile woven fabric.
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This sample of sateen jacquard weave is a cotton-and-rayon blend. Rayon is a less expensive alternative to traditional silk that offers similar visual characteristics. The sheen is achieved by a combination of the sateen weave and the rayon fiber; the cotton component of the design has a more matte finish.
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A magnified image of cotton sateen showing a predominance of weft threads to the face of the fabric. In this example, each weft loops over four warps. It is this predominance of wefts to the face side of the fabric that gives sateen its smooth finish and helps reflect the light, which gives it its characteristic sheen.


Corduroy




Corduroy is described using the term “wales;” these refer to the raised ridges or ribs that run vertically down the fabric parallel to the selvage. The wider the wales, the lower the numerical expression, and vice versa. The number of wales that fit into 1 inch (2.5 cm) is the wale count. 21-wale corduroy implies there are 21 wales per inch. Counts range from 1.5 to 21. 16 and above can be referred to as pin cord, while 3 and under is sometimes referred to as elephant or jumbo cord. Corduroy was originally made from cotton. Bedford cord has a flatter surface with a minimal raised wale, originally made from cotton or wool.
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Double-cloth weaving


Double-cloth weaving creates a fabric that has two face or right sides (double face) and no wrong or reverse side. The fabric is constructed by using several sets of warps and wefts, interconnected to form a cloth of two layers held together by additional binding wefts.


Examples of double-cloth weaving date back to pre-Columbian Peru, where cotton and alpaca yarns were woven to create a warm alpaca outer layer and a comfortable cotton under layer, all as a single fabric.


Double-cloth weaves make up well into self-lined or double-faced coats and jackets, closed off with quasi-invisible hand stitching that eliminates the need for facings or bindings to finish off the raw edges.


Examples of double-cloth weave include brocade fabric, blankets, and satin ribbons.
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Men’s silk velvet quilted baseballinfluenced jacket and multicolored straight weave trousers by Ioannis Dimitrousis. The sporty styling lends this traditionally luxe woven pile fabric a casual appeal.
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Gloverall double-faced check-back cloth. The cloth is woven and held together with draw threads. After being woven the cloth is teasled up to create a face pile, then it is cropped/brushed and finally finished off. The little torn threads on the edge of the solid red face side of the fabric are the draw threads that hold the two sides together.


Jacquard weaving


The jacquard loom enables the automatic production of an unlimited variety of designs. Prior to the jacquard process the warp ends had to be manually selected and lifted by a second operator apart from the weaver. This was a slow and labor-intensive process that limited the complexity of the design. With the jacquard loom selected warps are programmed to lift independently of each other, thus creating far greater versatility of design.


This form of weaving was developed and perfected by French inventor Joseph Jacquard (1752–1834), at the advent of the nineteenth century. The mechanism allowed for the production of sophisticated patterns without lengthy, repetitive manual processing. The original machines were mechanical, with the fabric design punched onto cards that were joined to form a chain that would direct the machine. In the early 1980s, Italian manufacturers introduced the first electronic jacquard machines.


The term jacquard is not specific to any loom, but indicative of the added control mechanism that automates the design. It refers to a type of weaving process and is also descriptive of a type of fabric. The term can be applied to both woven and knitted fabrics, as well as some fully-fashioned knitwear.


Tapestry weaving


Considered an art form, tapestry weaving is done on a vertical loom. It is sometimes called weft-faced weaving because all the warps are hidden, unlike fabric weaving where both the warps and the wefts may be visible. By only having the wefts visible it is possible to create more precise designs. Historically the imagery was usually pictorial and very often allegorical.


Kilims and Navajo blankets and rugs are all forms of tapestry weaving.
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Jacquard loom showing the production of a complex doublelayer jacquard weave. Image provided by CELC Masters of Linen (Confédération Européenne du Lin et du Chanvre).
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The floral pattern created by a jacquard loom is apparent in the light-reflective satin weave and contrasting plain weave in this Alexander McQueen oyster silk jacquard dress with tulle underskirt.


Ikat weaving


Before weaving, the warps or wefts are dyed different colors at predetermined intervals along their length, using a form of resist or tie-dyeing process. Double ikat implies that both wefts and warps have been dyed.


If the dyed threads are warps the pattern is visible to the weaver, who can adjust them to line up to each other. In some cultures the patterns will be aligned to perfection, while in others misalignment is preferred. Weaving with dyed wefts makes it much harder to control the design, therefore this technique is used when precision is not the objective. Double ikats are the most difficult to produce. The most precise forms of ikat weaving are the Japanese oshima and kasuri.


There is evidence of ikat weaving in pre-Columbian Central and South America as well as many regions of South and East Asia. However, the name ikat has its origins in the Malay language. Today, through extensive common use, the word describes both the weaving technique and the fabric itself.
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Ikat weave silk skirt featuring the characteristic “blurred” edge of the woven motif by Tamerlane’s Daughters, launched in 2004 by Karina Deubner. The designer’s own European and Asian background influences the signature aesthetic of cultural fusion that her unique pieces embody. The label pays homage to traditional crafts and vanishing cultures by creating one-off pieces incorporating nineteenth-century textiles from Central Asia and Europe.


Useful terminology




Bias Fabric cut at 45 degrees to warp and weft. This cut exploits the natural stretch of the fabric so that it drapes well over the curves of the body.


Cut pile Cut loops of yarn that form a pile, as with velvet and corduroy.


Drape The behavior of the fabric, how it falls and hangs, affected by the yarn, weave construction, weight, and finishing processes.


Grain The straight of the fabric or warp.


Hand The touch of the fabric, warm, cool, smooth, granular, fluffy, etc.


Left-hand twill Diagonal ribs run up from bottom right to top left on face.


Loop pile Uncut pile fabric, such as terry cloth.


Nap Raised surface of fabric.


Piece A complete length of fabric as purchased from a mill or wholesaler.


Reversible Fabric that can be used either side up.


Right-hand twill Diagonal ribs run up from bottom left to top right on face.


Selvage The firm side edges of the fabric running parallel to the warp.


Union fabric Fabric with wefts and warps of different fibers, for example a cotton warp and wool weft.





Knitting


The term “knitwear” refers to any fabric that has been knitted, regardless of how fine it is. Fully fashioned knits are constructed on a knitting machine or by hand knitting. Cut-and-sew knits (T-shirts, jerseys, sweats, etc) are cut and made from fabric that has been knitted. Integral knitting using advanced technology used for seamless men’s underwear and women’s brassieres.


Knitted fabrics


Knitted fabric is constructed from yarn by means of a series of interlinked loops. This can be achieved by hand using individual needles, by using hand-operated machines, known as hand-frame knitting, or by power machine, simply called machine knitting. The introduction of machine knitting turned hand knitting into a craft that has gone into and out of fashion depending on social moods of the time.


The size of the stitch, whether hand or machine knitted, dictates the fineness or chunkiness of the fabric, and is dependent on the size of the needles and the thickness of the yarn. In hand knitting the needles are described by a number, while in machine knitting the term gauge is used, but is also reflective of the needle size. In both cases the higher the numerical expression the finer the knitting. Standard gauges in commercial knitting are: 2.5 for chunky outdoor sweaters; 7 and 15 gauges are mid-weights; 18 and 21 gauges for fine knitwear; 28 gauge is used for rugby shirts and heavier-weight loop-back fabrics; 30 is classified as superfine; 32 gauge is used for T-shirts, jerseys, sweats, etc.


Units of measurement for fine knits




In the US and the UK very fine knitting, as used for hosiery, is described using the term denier, which defines opaqueness. It is a unit of measurement for the linear mass density of fibers composed of filaments, and is defined as the mass in grams per 9,000 meters.


1 denier =1 g per 9,000 m
= 0.05 g per 450 m (1/20th of above)


DPF, denier per filament, refers to one single filament of fiber. Several filaments together are referred to as total denier.


A fiber is generally considered a microfiber if it is 1 denier or less.


Tex is the international system and is more prevalent in Canada and Europe. Tex is a unit of measure for the linear mass density of fibers and is defined as the mass in grams per 1,000 meters.





Fully-fashioned knitwear


All hand knitting is fully fashioned. This means that the garment is made by increasing and decreasing the number of stitches in a row to create the desired shape.


Machine knitting, irrespective of gauge, is further divided into fully fashioned or cut and sewn. With fully-fashioned machine knitting, as with hand knitting, the garment is shaped by the increment and decrement of stitches. The amount of fashioning used depends on the quality of the product and machinery. Fully fashioned is more viable with expensive yarns such as cashmere, and yarn usage and labor is decreased when garments are fully fashioned. A really good piece of knitwear will be totally fully fashioned, while a mass-market product may be only fashioned at the armhole, to eliminate wastage.
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The face side of jersey knitting is referred to as plain stitch.
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The reverse side of jersey knitting is referred to as purl stitch.
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This pale gray sweater by SANS explores the differing needle sizes or gauges possible in knitwear, and alternates plain and purl knits to create the three-dimensional “striping.”The armhole is fully fashioned.
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An installation artwork by Alfreda McHale showing extremely large-scale knitting, exhibited at the Stitching and Knitting Fair, Alexandra Palace, London, 2008.


Iconic knitting styles




Fair Isle


This traditional technique originates from Fair Isle, a small island between the Orkney and Shetland Islands in the very north of Scotland. Originally, these sweaters were knitted using Shetland wool by fishermen’s wives, and were worn at sea. They traditionally use five to seven colors to create complex horizontal patterns, with each sweater featuring a different pattern and color-way. Fair-Isle knitting is notorious for its many floats of yarn, meaning that on the reverse of the fabric the yarn “floats” across several needles. The floats need to remain short to avoid snagging. Fair-Isle patterns can now be replicated on a jacquard system without the floats, however these are intrinsic to the authenticity of the product.
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Traditional Fair Isle intarsia knit designs inspired this hooded sweater in neutral tones by Hildigunnur Sigurdardottirs.
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Argyle (also Argyll)


The Argyle pattern, believed to derive from the tartan of the Campbell clan in western Scotland, is made up of diamond blocks of color laid out as a diagonal checkerboard, overlaid with a further “diamond” line called a raker. This particular design uses the intarsia technique, a single flat knit with several colors in one row of knitting. The pattern is formed by stopping one color and twisting in a new color over the needles each time there is a color change. This was traditionally done by hand-frame machine or by hand knitting, but now can be done by computerized flatbed machines.


Argyle knitwear has seen a renaissance in popularity, thanks to its use by Pringle of Scotland.
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Ashish glamorizes the traditional Argyle pattern by rescaling the motif and playing with texture.
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Aran


Aran is a style of Gaelic knitwear originating from the Aran Islands off the west coast of Ireland. This style of knitting is believed to originate from the early 1900s, although the three-dimensional motifs used for the stitch formation have ancient megalith origins. The knitwear was first shown in British Vogue in the 1940s, and became an instant success in the United States.


Traditionally, authentic Aran is hand knitted with undyed cream wool, and occasionally natural black wool, both of which still contain natural sheep lanolin, which provides an intrinsic water-resistance.
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Cream giant trellis knit oversized sweater in 100 percent merino wool. From the menswear collection “Modern Medieval Soldiers” by James Long.





Cut and sew


Cut-and-sew knitwear is fabric that has been knitted and is then cut and sewn in a similar way to woven fabric styles. Cut-and-sew knitwear is mainly used for styling inexpensive yarns due to the wastage incurred.


Generally shirt and sweatshirt styles are cut and sew. To fully fashion very fine 30-gauge garments would require the use of very expensive yarn, and the process would be time-consuming, therefore manufacturing production runs would have to be very long.


The majority of T-shirts are either of single jersey or interlock fabric construction. Rib fabrics can be used for close body-fitting styles.
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Alexander McQueen knitted wool jacquard style poncho with horizontal-banded design referencing traditional ethnic motifs and weave techniques.


Useful knitting terminology




Cable knitting Three-dimensional twisting effects that mimic ropes, braids, and plaits, made by crossing over stitches.


Circular knitting Mainly for T-shirt fabrics, knitted on a circular machine resulting in tubular fabric. Garments tend to spiral after washing unless opened up and stented—the process of passing the fabric through a hot-air cabinet, which stabilizes it.


Course The row of loops that runs along the width of the fabric, equivalent to the weft in a woven fabric.


Double jersey All needle rib knitted fabric where both the face and reverse side are the same.


Jacquard Intricate design where every color of yarn used is knitted into the back of the fabric when not in use.


Jersey Generically used to describe many types of knitted fabric. Single jersey is plain knit on one side and purl on the reverse and is used for tops. Double jersey is plain on both sides and can be double in weight. It does not unravel when cut so is fine for cutting and sewing more complicated styles.


Inlaid yarn Yarn that is held in place by the loops of the knitting rather than being knitted in, making a rigid fabric with no stretch.


Plain knit The face side of basic jersey knitting, the reverse side is known as purl.


Plated A double face knitted fabric. This technique uses two different types or colors of yarn. One is thrown to the face side and the other to the reverse side .The fabric is knitted using a plating device fixed to the bed of the machine.


Purl The reverse side of basic jersey knitting, the face side is known as plain knit.


Single jersey Another term for plain knit.


Tuck stitch In knitwear, a held stitch giving a raised effect.


Welt A form of edge finishing on knitwear, usually knitted as a separate piece, e.g. pocket.





Felting


Felt is a nonwoven cloth produced by matting, condensing, and pressing fibers together to form the structure of the fabric. Felted fabrics are the oldest known to mankind and today may be soft and supple or tough enough for industry use. The technique of felting is still practiced by nomadic tribes of Central Asia, while in the Western world felting is seen as an expression of art in textiles with strong eco-credentials.


Wet felting is the traditional process whereby the natural fibers are stimulated by friction and lubricated with water and alkaline, usually soap. This causes the fibers to interlock and matt together.


In industry, felting is done by a chemical process or by using felting needles. A felting effect can be achieved using a hot cycle on a domestic washing machine. Felting should not be confused with fulling, which is a felting-like process, carried out after the fabric has been constructed, similar to washing a sweater in a washing machine at a high temperature.


Inexpensive felt is usually made with artificial fibers, although a minimum of 30 percent wool is necessary for the fabric to hold together adequately.


Loden fabric, from the Alpine regions, was originally a felted fabric, however today lodens are usually woven, the name referring to the feeling of the fabric rather than its true definition.
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Traditional felted wool boots from Russia are known as valenki. These boots express a pure aesthetic due to the practical and comforting molding of the felt around the foot to achieve effective and seamless insulation. The result is a perfect meeting of form and function that transcends fashion.
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Wet felting. The merino wool fibers are layered at 90 degrees and hot soapy water and friction cause the wool’s natural scales to interlock and felt.
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Hand-operated needle felting. Needle felting is the alternative to wet or chemical felting. Industrial needle felting involves machines with hundreds of tiny barbed needles, which push up and down punching and entangling the fibers together. Many nonwoven fabrics are made by needle felting or needle punching.
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Dress and waistcoat from Ravensbourne graduate Sue Pei Ho’s collection. The pieces feature wisps of wool fibers fused onto silk—a technique originally developed by textile artists Polly Blakney Sirling and Sachiko Kotaka.
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Anne Kyyrö Quinn expresses the exceptional sculptural qualities of felt in this cut-edge three-dimensional application on felt cushions.


Crocheting


Crocheting is the process of creating fabric from yarn or thread using a hooked needle to pull loops of yarn through other loops.


Although scholars theorize that crochet has Arabic origins, there is no real evidence of it being practiced before the eighteenth century in Europe. Ireland and northern France were centers of crochet making, much of it done to support poor communities whose livelihoods had been compromised, and hence it was often considered a domestic craft. However, crocheted items sold well to the new emerging middle classes. Crochet experienced a revival of interest in the mid-1960s with the new-wave hippy movements and their embracing of rural cultures.
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Unique crocheted wearable sculptures by Polish artist Agata Olek highlight the surreal aspect of creating “molded” clothing (such as crochet or knit). Amateur knitters often find that their work “grows” and takes on a life of its own. Premiered in New York at the Williamsburg Arts and Historical Society Surrealist Fashion Show in 2003.
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Agata Olek has extended her exploration of the craft of crochet to footwear with this whimsical, historically inspired crocheted shoe.


Lace making


Lace is a lightweight fabric patterned with open holes and can be hand or machine made. The holes may be created by removing threads of previously woven cloth, however more often the holes are created as part of the lace-making process, where thread is looped, twisted, or braided to other threads independently from any backing fabric. Lace was first used by priests for religious rituals, then popularized in the sixteenth century when it was highly valued as a symbol of wealth and status.


Originally linen, silk, gold, or silver threads were preferred, however today cotton is also used, as are synthetic yarns for machine-made lace.
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Up-cycled dress featuring a bodice that incorporates different types of reclaimed and vintage cotton lace with a silk dupion skirt designed by London College of Fashion graduate Rachael Cassar. Her designs aim to use 90 percent recycled materials in their composition, and to challenge preconceptions of the term “recycling.”
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Hand-worked lace border showing a section in process. Dozens of color-coded bobbins show the complexity of this craft technique. Myriad overlapped and twisted threads form the intricate patterns that are indicated by the designs marked out on the card underneath. Pins are used to hold the threads in place while the patterns are formed.
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Vintage inspired slip dress in linen by designer Marina Shlosberg. Linen is the ideal fabric to showcase the Venetian-style drawn thread openwork embroidery shown on the front of the dress.
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Modernizing lace, Rae III, 2002, features cotton lace and spandex and is from a photographic series by Georgina McNamara that explores the relationship between the body and the imagination. The traditional associations of lace clothing and how it works with the human form are inverted in this super-structured realization.
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As a physical material, black lace has diverse cultural implications in relation to sexuality, death, and gender. In these artworks by Anne Wilson the webs and networks of found black lace are deconstructed to create large horizontal topographies or “physical drawings” that are both complicated and delicate. The structural characteristics of lace are understood by unraveling threads; mesh structures are also reconstructed through crochet and netting. Lace fragments are also scanned, filtered, and printed out as paper images. These computermediated digital prints are then rematerialized by hand stitching and are placed in relationship to the found and remade lace in the topography.


Types of lace




Some of the popular types of lace include:


Needle lace Made using a needle and thread, and the most flexible of the lace-making techniques. It can be very time-consuming and is regarded as the purist form of lace art. Today it is impossible to reproduce some of the fine antique lace. Types of needle lace include punto in Aria, point de Venise, point de France, Alençon, Argentan, Armenian, Limerick, and hollie point.


Cutwork lace Constructed by the removal of threads from a woven background fabric. The remaining threads are then worked on with embroidery. Types of cutwork lace include Battenberg, broderie Anglaise, and Carrickmacross.


Bobbin lace Made using bobbins and a pillow. The bobbins hold the threads, which are laced together and held down onto the pillow by pins. Types of bobbin lace include Antwerp, Flanders, Bayeux, Chantilly, Genoese, Venetian, Maltese, Bruges, Brussels, and Milanese.


Lace knitting Technically knitting with many “holes” in the design work that create the lace effect. It is considered the highest form of knitting and was especially popular in the nineteenth century when Queen Victoria practiced it. In parts of Russia lace knits form part of the wedding dowry, the finest of which can be pulled through a wedding ring.


Machine-made lace Any type of lace made by mechanical methods rather than by hand.


Tatting A type of lace construction first introduced in the early nineteenth century to imitate needle-lace work. It is created by a series of chain knots and loops, mainly used as lace edging, collars, and doilies.





Macramé


Macramé is created by the interlinking of knots. It is believed to have Arabic origins, and was used to decorate the excess lengths of yarn along the edge of hand-loom textiles. It was taken to Spain with the Moorish conquest and eventually spread to the rest of Europe, reaching England by the late seventeenth century. It may also classify as a form of lace making.


Macramé was a popular pastime among British and American sailors all through the nineteenth century; the preference was for substantial square knots, which they used to make hammocks and belts.


As well as cotton and hemp, leather is often used. Most friendship bracelets are a form of macramé.
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James Long subverts the craft connotations of macramé in this outfit that features the intricate knotting technique worn over a silk tulle T-shirt for his menswear collection “Arabian stallions.”


Dyeing


Dyeing is the process of transferring colorant to fibers, yarns, fabrics, or ready-made garments. Colorants take the form of dyes, which are in liquid form, or pigments, which are in fine powder form.


Until the mid-nineteenth century the primary source of color dye and pigment was animal, plant, or mineral; the plant kingdom being the most prolific provider in the form of berries, roots, bark, and leaves. These natural colorants were used with very little, if any, processing. The first synthetic dye, a mauvine or aniline purple, was invented by accident in a failed medical experiment in 1856.


The Industrial Revolution was the catalyst for the mass development of the textile industry, and in turn the development of synthetic dyes. This resulted in a larger range of colors with a higher level of color consistency. In addition to this the colors were more stable under continuous washing and wearing. Today, different classes of dye are used for different generic fabric types, and also for different stages of textile production.


Yarn dyeing


Yarn is dyed to a color of choice before it is either woven or knitted into a fabric. The two most common ways to yarn dye are at package form for cotton yarns and at hank form for wool and acrylic yarns.


Yarn-dyed fabrics tend to give a much better level of colorfastness in wearing and washing than fabric-dyed items. Any fabric with a stripe, check, or other type of design woven into it will be yarn dyed. Good-quality suiting fabrics and shirting fabrics are almost always yarn dyed, even if they are of a solid/plain color.


Yarn-dyed fabrics are almost always more expensive than their fabric-dyed equivalents. The process of yarn dyeing takes longer and the minimum quantities to be ordered are always far greater than with fabric-dyed orders. Within the design process the selection of colors for yarn dyeing also has to be done much earlier in the season, because the mill lead times, to weave and then finish the fabric, are far greater.


Before a larger sample batch of yarn is dyed—known as a dye lot—small pieces of yarn windings are sample dyed to colors for approval. These samples are known as lab dips, and designers and merchandisers, as well as technologists, may all be involved in the approval process.
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Crushed-effect, random dye technique from the Ta-ste label designed by Tanja Steuer. The bodysuit and jacket are made from differing weights of cotton jersey and are soaked in water before being placed in a dye bath. They are then pressed together to form folds and creases, which inhibit the absorption of the dye, resulting in random concentrations of color.


Fabric dyeing


Fabric dyeing is also referred to as piece dyeing, and in this instance the fabric is dyed after it has been woven. The advantage of fabric dyeing is that you are able to buy much smaller quantities than is necessary for yarn-dyed equivalents, making it much easier and far less expensive to carry an extensive color palette of fabric in stock. Furthermore, the lead time involved is far shorter. For the fabric supplier or converter there is less of a risk, because the fabric can remain in its greige— undyed—state indefinitely.


Piece-dyed fabric is perfect for solid color, woven cotton goods, as well as knitted cotton fabrics such as lightweight jersey and interlock fabric, heavier interlocks (sweatshirts), and fleece loop-back fabric. Plain colored swimwear and underwear fabrics are often piece dyed. Woolen fabrics for heavy outerwear, if of a solid (plain) color, are usually also piece dyed.


Before a final dye is agreed, lab dips are made by dyeing pieces of fabric in a small vessel or beaker. Three shades of the requested color are submitted for designer approval before dyeing the sample lengths, which are usually done in 50-m vats. Bulk production dyeing would follow after an approved sales order.
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Hand dyeing fabric in a traditional dye shop in India. This form of hand dyeing is today only used for small dye lots and specialty fabrics. Constant immersion in the liquid dye has permanently discolored the dyer’s hands.
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Dip-dyed fabric lengths hung up to dry in an Indian workshop. In the developing world, piece-dyed fabrics and special dye treatments such as tie-dye are often processed in small lengths in a similar environment.
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Piece-dyed fabrics on drying racks. For solid color fabrics piece dyeing is far less expensive and also less time-consuming than the alternative yarn-dyeing process.
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Before placing a bulk order for either fabric or yarn, a color lab dip must be approved. Several variants of the hue are presented to the client for color matching and approval. Once the selection has been made, both the factory and the client keep a sample swatch, which is used to quality check against the bulk production.


Garment dyeing


Garment dyeing, the dyeing of a ready-made garment, is the least colorfast method of dyeing, but it does give a very specific visual look. This technique also gives the manufacturer greater product color flexibility, because ready-made garments can be made and kept in stock, then dyed to specific colors. The most common product in this category is likely to be low-cost shirts and tops.


Garment-dyed products tend to have a residue of dye sitting along the raised seam edges, and if the sewing threads used to assemble the garment are of a different color and composition they will resist the dye, resulting in contrast top-stitching.


Resist dyeing


Resist dyeing refers to various methods of patterning fabric by preventing dye reaching certain parts of it. Common methods include the application of wax or paste and stitching areas together. An alternative method is to use a chemical agent within a dye that will repel a second color when applied.


Wax and rice paste


Wax or rice paste is painted or applied to the fabric, forming a design, prior to dyeing. Once the resisting agent has dried it is removed by ironing to reveal the color underneath. This can be repeated numerous times to build up a complex design of several overlaying colors.


Several variations of this method can be found among different cultures around the world, for example batik from Indonesia, Malaysia, and India; and roketsuzome, katazome, yuzen, and tsutsugaki from Japan.
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This crisp retro-futuristic sunray-pleated Metropolis dress features a shocking pink dip-dyed hem designed by Kamila Gawrońska-Kasperska. From a collection inspired by Art Deco style and the film Metropolis by the director Fritz Lang. The dress is made from hand-pleated and hand-dyed silk organza.
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Batik, a type of resist dyeing, is an ancient craft and can be an intricate and labor-intensive process. It involves the use of molten wax or rice paste, which is applied directly onto the fabric and allowed to dry. This prevents the dye from reaching the treated part of the fabric. Intricate multidimensional effects can be built up by repeating the processes.
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Multicolored batik silk design by textile artist Isabella Whitworth. Here, the batik wax resist technique is expressed in a painterly and free-form approach showing the characteristic “crackle” that occurs when dye seeps into cracks in the cooled wax.


Stitching and tying


Fabrics can be stitched or tied in specific areas to shield them from dye. Variations of these techniques from different cultures include ikat from Indonesia and Malaysia; tie-dye from India; and adire from Africa.


Chemical resist


A resisting agent is added to the first dye color that is applied. When the second color is applied it will be repelled where it crosses the first color. This is a common method used in T-shirt printing.


Mordants


A mordant is used after some dyes as a method of fixing the color to the fabric. Historically mordants were used as a means of altering the color and intensity of natural dyes, as well as to improve their colorfastness. Environmental concerns have now restricted the use of some types of mordant, in which case they have been replaced with reactive and metal complex dyes that do not require a mordant.


Reversing the dyeing effect


To remove unwanted dye a process called stripping destroys the dye by the use of a powerful reducing agent, which may damage the substructure of the fiber; the alternative is to over-dye to a darker color, such as navy or black.
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Twist-dyed silk scarf by Isabella Whitworth. The silk fabric is tightly twisted in one direction and tied, stretched, folded in half, twisted in the counter direction, and tied. Dye is applied and allowed to absorb through the layers. When dry the fabric is untied to reveal the final design.
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The discipline of classic tailoring is given an edgy, painterly appeal in this summer jacket, trousers, and shirt made of cotton by Salvatore Ferragamo. The hand-painted dye treatment is applied directly to the finished garment in graduated shades of red and coral.


Useful dyeing terminology




Acid dye Class of dye used on protein fibers such as silk and wool.


Alum Mordant for natural dyes.


Aniline dye The first synthetic dye, made from alcohol and coal-tar derivatives.


Azo or azoic dye Petroleum-based dye typically used on cellulose fibers.


Basic dye Class of dye used on some synthetic fibers.


Batch dyeing A large batch of yarn is dyed in the same vat. The batch is called a dye lot.


Bleeding Loss or transfer of color.


Changeant An effect whereby the color appears to “change” depending on the angle it is viewed from. Also called two-tone or shot effect.


Chrome dye Class of dye used on wool.


Continuous dyeing Processing fabric in sequence through all dyeing stages to give continuous output.


Direct dye Class of dye used on cellulose fibers.


Disperse dye Class of dye used on some synthetics, such as polyester and acetate.


Fugitive Color that washes out or “bleeds,” i.e. not colorfast.


Hank dyed Dyed as yarn in hank format.


Indigo Possibly the only natural plant dye still in mass use.


Match Two samples in which the color match is commercially acceptable.


Mordant dye Alternative to chrome dye.


Off-shade Not an acceptable match.


Ombre Graduated color from light to dark.


Reactive dyes Class of dyes used on cellulose and protein fibers.


Shading Defective dyed fabric featuring lighter and darker shades.


Shot A fabric that appears to change color when viewed from different directions, an effect of cross-dyeing yarn.


Strike-off Preliminary small sample for approval of color and print.


Tendering Adverse reaction of dye to light.


Vat A dyeing vessel.


Vat dyes Common cotton dyes.





Surface decoration


This generic term refers to any form of decoration applied to a ready-made fabric to embellish it with texture and/or color. The two most important methods of surface decorating are printing and embroidery.


Printing


Printing is the process of creating a design on fabric by the application of color.


Hand-block printing


The blocks are engraved with the design, which is used to transfer the dye onto the fabric. The registration of each repeat design is carefully positioned by hand.


Silk-screen printing


This is the original hand-printing technique and is based on stenciling. A fine woven mesh (originally silk) is stretched over a frame and an impermeable stencil is applied to it. The surface to be printed is then placed underneath and ink or dye is drawn across it and thereby forced through the areas of open mesh circumscribed by the stencil. A series of such screens can be used for successive layers of color.
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Giant T-shirt photographic silk-screen print on an oversized 100 percent cotton jersey dress by Undercover.
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Trompe l’œil enlarged “bias weave” silk-screen print by Ioannis Dimitrousis.
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Indonesian hand-block printing.
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Batik treated fabric overprinted using copper blocks.


Rotary-screen printing


Rotary-screen printing is less expensive than roller printing and is suitable for large repeats and complex designs with more than five colors. It is also good for printing on knitted fabrics.


Roller printing


A fast technique suitable for large print runs. Set-up costs include engraving the copper rollers—one per color. Pigment prints are referred to as dry prints because the fabric is cured by heat, while fabrics printed with dyes are referred to as wet prints.


Heat-transfer printing


Fabric and pre-printed paper are passed between heated rollers, transferring the dye from the paper to the fabric. This is a low-cost technique suitable for short print runs.
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Print House Inc. is a state-of-the-art manufacturing facility providing full-service product development for screen-printed clothing.
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Traditional hand silk-screen printing.
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Mechanized silk-screen printing for lengths of fabric.
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Mechanized silk-screen printing for individual garments, most commonly T-shirts.


Mordant printing


A mordant—dye fixative—is preprinted as a pattern prior to dyeing the fabric. The color adheres only where the mordant has been printed.


Resist dyeing


A resist substance such as wax is printed onto the fabric, which is then dyed. The waxed areas will not take the dye, leaving uncolored patterns against a colored ground.


Discharge printing


A bleaching agent is printed onto previously dyed fabrics to remove some or all of the color.


Digital printing


Digital printing has reduced the cost and time required to produce samples, allowing more experimentation. With digital printing there is no limit to the number of colors possible in a single print, and no issue with the scale of the design repeat, so photographic quality is the norm. Specialist software allows accurate color matching directly from the monitor, eliminating manual color matching.


Digital printing is perfect for JIT (just-in-time) production. Lead times are short with, usually, no minimum print run. This enables companies to produce new designs frequently, since they are not tied to stock fabric. Most digital printers can print on any fabric by using appropriate ink. Fabric passes through the printer on rollers, and the ink is applied in the form of thousands of tiny droplets, then set by heat or steam. In some cases the fabric is also washed and dried.


Water consumption is reduced by as much as 50 percent, there are no screens or rollers to wash, there is little ink wastage, and discharge into drains is reduced.


Useful printing terminology




Devoré A fabric containing two or more fiber types is printed with a substance that burns out or destroys one or more of the fibers. The result is usually a fabric that is partly sheer.


Flock print An adhesive agent is printed onto the fabric and flock particles are applied.


Glitter print An adhesive agent is first printed, followed by glitter particles.


Ground color The base color of the fabric, or predominant color of the print.
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