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This article is about textile weaving. For other uses, see Weaving (disambiguation).








Warp and weft in plain weaving
Weaving is a textile craft in which two distinct sets of yarns or threads are interlaced to form a fabric or cloth. The threads which run lengthways are called the warp and the threads which run across from side to side are the weft or filling.

Cloth is usually woven on a loom, a device that holds the warp threads in place while filling threads are woven through them. Weft is an old English word meaning "that which is woven".[1] A fabric band which meets this definition of cloth (warp threads with a weft thread winding between) can also be made using other methods, including tablet weaving, back-strap, or other techniques without looms.

The way the warp and filling threads interlace with each other is called the weave. The majority of woven products are created with one of three basic weaves: plain weave, satin weave, or twill. Woven cloth can be plain (in one colour or a simple pattern), or can be woven in decorative or artistic designs, including tapestries. Fabric in which the warp and/or weft is tie-dyed before weaving is called ikat.

Though traditional handweaving and spinning remain popular crafts, nowadays the majority of commercial fabrics in the West are woven on computer-controlled Jacquard looms. In the past, simpler fabrics were woven on dobby looms, while the Jacquard harness adaptation was reserved for more complex patterns. Some believe the efficiency of the Jacquard loom, with its Jacquard weaving process, makes it more economical for mills to use them to weave all of their fabrics, regardless of the complexity of the design

Process and terminology






An Indian weaver preparing his warp







A woman weaving with a manual loom

In general, weaving involves the interlacing of two sets of threads at right angles to each other: the warp and the weft (older woof). The warp threads are held taut and in parallel order, typically by means of a loom, though some forms of weaving may use other methods. The loom is warped (or dressed) with the warp threads passing through heddles on two or more harnesses. The warp threads are moved up or down by the harnesses creating a space called the shed. The weft thread is wound onto spools called bobbins. The bobbins are placed in a shuttle that carries the weft thread through the shed.

The raising and lowering sequence of warp threads in various sequences gives rise to many possible weave structures:

· plain weave,

· twill weave,

· satin weave, and

· complex computer-generated interlacings.

Both warp and weft can be visible in the final product. By spacing the warp more closely, it can completely cover the weft that binds it, giving a warp faced textile such as rep weave. Conversely, if the warp is spread out, the weft can slide down and completely cover the warp, giving a weft faced textile, such as a tapestry or a Kilim rug. There are a variety of loom styles for hand weaving and tapestry. In tapestry, the image is created by placing various colors of weft only in certain warp areas, rather than across the entire warp width.

Ancient and traditional cultures






Prehistoric woven objects and weaving tools





Weaving in ancient Egypt







Women weaving. Detail from an Ancient Greek Attic black-figure epinetron, ca. 500 BC, from Athens. Louvre Museum, Paris.

There are some indications that weaving was already known in the Palaeolithic era. An indistinct textile impression has been found at Pavlov, Moravia. Neolithic textiles are well known from finds in pile dwellings in Switzerland. One extant fragment from the Neolithic was found in Fayum, at a site dated to about 5000 BCE. This fragment is woven at about 12 threads by 9 threads per cm in a plain weave. Flax was the predominant fibre in Egypt at this time and continued popularity in the Nile Valley, even after wool became the primary fibre used in other cultures around 2000 BCE. Another Ancient Egyptian item, known as the Badari dish, depicts a textile workshop. This item, catalogue number UC9547, is now housed at the Petrie Museum and dates to about 3600 BCE. Enslaved women worked as weavers during the Sumerian Era. They washed wool fibers in hot water and wood-ash soap and then dried them. Next, they beat out the dirt and carded the wool. The wool was then graded, bleached, and spun into a thread. The spinners pulled out fibers and twisted them together. This was done either by rolling fibers between palms or using a hooked stick. The thread was then placed on a wooden or bone spindle and rotated on a clay whorl, which operated like a flywheel.

The slaves then worked in three-woman teams on looms, where they stretched the threads, after which they passed threads over and under each other at perpendicular angles. The finished cloth was then taken to a fuller.

Easton's Bible Dictionary (1897) refers to numerous Biblical references to weaving in ancient times:

Islamic world






Girls weaving a Persian rug, Hamadan, circa 1922. Note the design templates (called 'cartoons') at top of loom.

Hand weaving of Persian carpets and kilims has been an important element of the tribal crafts of many of the subregions of modern day Iran. Examples of carpet types are the Lavar Kerman carpet from Kerman and the Seraband rug from Arak.

An important innovation in weaving that was developed in the Muslim world during the Islamic Golden Age was the introduction of foot pedals to operate a loom. The first such devices appeared in Syria, Iran and Islamic parts of East Africa, where "the operator sat with his feet in a pit below a fairly low-slung loom." By 1177, it was further developed in Al-Andalus, where having the mechanism was "raised higher above the ground on a more substantial frame." This type of loom spread to the Christian parts of Spain and soon became popular all over medieval Europe.[4][not in citation given]
Textile manufacturing is a major industry. It is based in the conversion of three types of fibre into yarn, then fabric, then textiles. These are then fabricated into clothes or other artifacts. Cotton remains the most important natural fibre, so is treated in depth. There are many variable processes available at the spinning and fabric-forming stages coupled with the complexities of the finishing and colouration processes to the production of a wide ranges of products. There remains a large industry that uses hand techniques to achieve the same results.
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  Processing of cotton
	Cotton Manufacturing Processes (after Murray 1911)
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Cotton is the world's most important natural fibre. In the year 2007, the global yield was 25 million tons from 35 million hectares cultivated in more than 50 countries.[1]
There are five stages[2]
· Cultivating and Harvesting

· Preparatory Processes

· Spinning

· Weaving

· Finishing

  Cultivating and harvesting
Cotton is grown anywhere with long, hot dry summers with plenty of sunshine and low humidity. Indian cotton, gossypium arboreum, is finer but the staple is only suitable for hand processing. American cotton, gossypium hirsutum, produces the longer staple needed for machine production.[3] Planting is from September to mid November and the crop is harvested between March and May. The cotton bolls are harvested by stripper harvesters and spindle pickers, that remove the entire boll from the plant. The cotton boll is the seed pod of the cotton plant, attached to each of the thousands of seeds are fibres about 2.5 cm long.[4]
· Ginning
The seed cotton goes in to a Cotton gin. The cotton gin separates seeds and removes the "trash" (dirt, stems and leaves) from the fibre. In a saw gin, circular saws grab the fibre and pull it through a grating that is too narrow for the seeds to pass. A roller gin is used with longer staple cotton. Here a leather roller captures the cotton. A knife blade, set close to the roller, detaches the seeds by drawing them through teeth in circular saws and revolving brushes which clean them away.[5]
The ginned cotton fibre, known as lint, is then compressed into bales which are about 1.5 m tall and weigh almost 220 kg. Only 33% of the crop is usable lint. Commercial cotton is priced by quality, and that broadly relates to the average length of the staple, and the variety of the plant. Longer staple cotton (2½ in to 1¼ in) is called Egyptian, medium staple (1¼ in to ¾ in) is called American upland and short staple (less than ¾ in) is called Indian.[6]
The cotton seed is pressed into a cooking oil. The husks and meal are processed into animal feed, and the stems into paper.

  Issues
Cotton is farmed intensively and uses large amounts of fertiliser and 25% of the worlds insecticide. Native Indian variety were rainwater fed, but modern hybrids used for the mills need irrigation, which spreads pests. The 5% of cotton-bearing land in India uses 55% of all pesticides used in India.[3] Before mechanisation, cotton was harvested manually and this unpleasant task was done by the lower castes, and in the United States by slaves of African origin.

  Preparatory processes- preparation of yarn
· Ginning, bale-making and transportation is done in the country of origin.

· Opening and cleaning






Platt Bros. Picker

Cotton mills get the cotton shipped to them in large, 500 pound bales. When the cotton comes out of a bale, it is all packed together and still contains vegetable matter. The bale is broken open using a machine with large spikes. It is called an Opener.In order to fluff up the cotton and remove the vegetable matter, the cotton is sent through a picker, or similar machines. A picker looks similar to the carding machine and the cotton gin, but is slightly different. The cotton is fed into the machine and gets beaten with a beater bar, to loosen it up. It is fed through various rollers, which serve to remove the vegetable matter. The cotton, aided by fans, then collects on a screen and gets fed through more rollers till it emerges as a continuous soft fleecy sheet, known as a lap.[6]

 HYPERLINK "http://en.wikipedia.org/wiki/Textile_manufacturing" \l "cite_note-Preparatory-6#cite_note-Preparatory-6" [7]
· Blending,

Mixing & Scutching
Scutching refers to the process of cleaning cotton of its seeds and other impurities. A scutching machine for cotton was first invented in 1797, but didn't get much attention until it was introduced in Manchester in 1808 or 1809. By 1816 it had been generally adopted.[5] The scutching machne worked by passing the cotton through a pair of rollers, and then striking it with iron or steel bars called beaters. The beaters, which turn very quickly, strike the cotton hard and knock the seeds out. This process is done over a series of parallel bars so as to allow the seeds to fall through. At the same time a breeze is blown across the bars, which carries the cotton into a cotton chamber.

· Carding
Main article: Carding






Carding machine

Carding: the fibres are separated and then assembled into a loose strand (sliver or tow) at the conclusion of this stage. 

The cotton comes off of the picking machine in laps, and is then taken to carding machines. The carders line up the fibres nicely to make them easier to spin. The carding machine consists mainly of one big roller with smaller ones surrounding it. All of the rollers are covered in small teeth, and as the cotton progresses further on the teeth get finer (i.e. closer together). The cotton leaves the carding machine in the form of a sliver; a large rope of fibres.[8]
Note: In a wider sense Carding can refer to these four processes: Willowing- loosening the fibres; Lapping- removing the dust to create a flat sheet or lap of cotton; Carding- combing the tangled lap into a thick rope of 1/2 in in diameter, a sliver; and Drawing- where a drawing frame combines 4 slivers into one- repeated for increased quality.

· Combing is optional,but is used to remove the shorter fibres, creating a stronger yarn.







A Combing machine

[9]
· Drawing the fibres are straightened

Several slivers are combined. Each sliver will have thin and thick spots, and by combining several slivers together a more consistent size can be reached. Since combining several slivers produces a very thick rope of cotton fibres, directly after being combined the slivers are separated into rovings. These rovings (or slubbings) are then what are used in the spinning process.[10]
Generally speaking, for machine processing, a roving is about the width of a pencil. 

· Drawing frame: Draws the strand out

· Slubbing Frame: adds twist, and winds on to bobbins

· Intermediate Frames: are used to repeat the slubbing process to produce a finer yarn.

· Roving frames: reduces to a finer thread, gives more twist, makes more regular and even in thickness, and winds on to a smaller tube.[11]
  Spinning- yarn manufacture
Main article: Cotton-spinning machinery
· Spinning
The spinning machines take the roving, thins it and twists it, creating yarn which it winds onto a bobbin.[12]
In mule spinning the roving is pulled off a bobbin and fed through some rollers, which are feeding at several different speeds.This thins the roving at a consistent rate. If the roving was not a consistent size, then this step could cause a break in the yarn, or could jam the machine. The yarn is twisted through the spinning of the bobbin as the carriage moves out, and is rolled onto a cop as the carriage returns. Mule spinning produces a finer thread than the less skilled ring spinning.[13]
· The mule was an intermittent process, as the frame advanced and returned a distance of 5ft.It was the descendant of 1779 Crompton device. It produces a softer less twisted thread that was favoured for fines and for weft.

· The ring was a descendant of the Arkwright water Frame 1769. It was a continuous process, the yard was coarser, had a greater twist and was stronger so was suited to be warp. Ring spinning is slow due to the distance the thread must pass around the ring, other methods have been introduced. These are collectively known as Break or Open-end spinning.[14]
Sewing thread, was made of several threads twisted together, or doubled.

· Checking
This is the process where each of the bobbins is rewound to give a tighter bobbin.

· Folding and twisting
Plying is done by pulling yarn from two or more bobbins and twisting it together, in the opposite direction that in which it was spun. Depending on the weight desired, the cotton may or may not be plied, and the number of strands twisted together varies.[15]
· Gassing
Main articles: Singe#Textiles and Gassing
Gassing is the process of passing yarn, as distinct from fabric very rapidly through a series of Bunsen gas flames in a gassing frame, in order to burn off the projecting fibres and make the thread round and smooth and also brighter. Only the better qualities of yarn are gassed, such as that used for voiles, poplins, venetians, gabardines, many Egyptian qualities, etc. There is a loss of weight in gassing, which varies' about 5 to 8 per cent., so that if a 2/60's yarn is required 2/56's would be used. The gassed yarn is darker in shade afterwards, but should not be scorched.[16]
· 


Mule spinning

· 


Mule spinning

· 


Ring spinning

· 


Ring spinning

  Measurements
Main article: Units of textile measurement
· Cotton Counts: The number of pieces of thread, 840 yards long needed to make up 1 lb weight. 10 count cotton means that 10x840 yd weighs 1 lb. This is coarser than 40 count cotton where 40x840 yards are needed. In the United Kingdom, Counts to 40s are coarse (Oldham Counts), 40 to 80s are medium counts and above 80 is a fine count. In the United States ones to 20s are coarse counts.

· Hank: A length of 7 leas or 840 yards

· Thread: A length of 54 in (the circumference of a warp beam)

· Bundle: Usually 10 lb

· Lea: A length of 80 threads or 120 yards[17]
· Denier: this is an alternative method. It is defined as a number that is equivalent to the weight in grams of 9000m of a single yarn. 15 denier is finer than 30 denier.

· Tex: is the weight in grams of 1 km of yarn.[18]
The worsted hank is only 560 yd[19]
  Weaving-fabric manufacture
The weaving process uses a loom. The lengthway threads are known as the warp, and the cross way threads are known as the weft. The warp which must be strong needs to be presented to loom on a warp beam. The weft passes across the loom in a shuttle, that carries the yarn on a pirn. These pirns are automatically changed by the loom. Thus, the yarn needs to be wrapped onto a beam, and onto pirns before weaving can commence.[20]
· Winding
After being spun and plied, the cotton thread is taken to a warping room where the winding machine takes the required length of yarn and winds it onto warpers bobbins

· Warping or beaming






A Warper

Racks of bobbins are set up to hold the thread while it is rolled onto the warp bar of a loom. Because the thread is fine, often three of these would be combined to get the desired thread count 
· Sizing
Slasher sizing machine needed for strengthening the warp by adding starch to reduce breakage of the yarns .

· Drawing in, Looming
The process of drawing each end of the warp separately through the dents of the reed and the eyes of the healds, in the order indicated by the draft.

· Pirning (Processing the weft)
Pirn winding frame was used to transfer the weft from cheeses of yarn onto the pirns that would fit into the shuttle

· Weaving
Main article: Power loom
At this point, the thread is woven. Depending on the era, one person could manage anywhere from 3 to 100 machines. In the mid nineteenth century, four was the standard number. A skilled weaver in 1925 would run 6 Lancashire Looms. As time progressed new mechanisms were added that stopped the loom any time something went wrong. The mechanisms checked for such things as a broken warp thread, broken weft thread, the shuttle going straight across, and if the shuttle was empty. Forty of these Northrop Looms or automatic looms could be operated by one skilled worker.[21]
                                                           


                                    A Draper loom in textile museum, Lowell, Massachusetts
The three primary movements of a loom are shedding, picking, and beating-up. 

· Shedding: The operation of dividing the warp into two lines, so that the shuttle can pass between these lines. There are two general kinds of sheds-"open" and "closed." Open Shed-The warp threads are moved when the pattern requires it-from one line to the other. Closed Shed-The warp threads are all placed level in one line after each pick.

· Picking:The operation of projecting the shuttle from side to side of the loom through the division in the warp threads. This is done by the overpick or underpick motions. The overpick is suitable for quick-running looms, whereas the underpick is best for heavy or slow looms.

· Beating-up: The third primary movement of the loom when making cloth, and is the action of the reed as it drives each pick of weft to the fell of the cloth.[22]
The Lancashire Loom was the first semi-automatic loom. Jacquard looms and Dobby looms are looms that have sophisticated methods of shedding. They may be separate looms, or mechanisms added to a plain loom. A Northrop Loom was fully automatic and was mass produced between 1909 and the mid 1960s. Modern looms run faster and do not use a shuttle: there are air jet looms, water jet looms and rapier looms.

MeasurementsEnds and Picks: Picks refer to the weft, ends refer to the warp. The coarseness of the cloth can be expressed as the number of picks and ends per quarter inch square, or per inch square. Ends is always written first. For example: Heavy domestics are made from coarse yarns, such as 10's to 14's warp and weft, and about 48 ends and 52 picks.[23]

Associated job titlesPiecer

Scavenger

Weaver

Tackler

Draw boy

Pirner

  IssuesWhen a hand loom was located in the home, children helped with the weaving process from an early age. Piecing needs dexterity, and a child can be as productive as an adult. When weaving moves from the home to the mill, children were often allowed to help their older sisters, and laws have to be made to prevent child labour becoming established,

  Knitting- fabric manufacture 

A circular knitting machine. 

Close-up on the needles.Knitting by machine is done in two different ways; warp and weft. Weft knitting (as seen in the pictures) is similar in method to hand knitting with stitches all connected to each other horizontally. Various weft machines can be configured to produce textiles from a single spool of yarn or multiple spools depending on the size of the machine cylinder (where the needles are bedded). In a warp knit there are many pieces of yarn and there are vertical chains, zigzagged together by crossing the yarn. Cotton

Warp knits do not stretch as much as a weft knit, and it is run-resistant. A weft knit is not run-resistant, but stretches more. This is especially true if spools of Lycra are processed from separate spool containers and interwoven through the cylinder with cotton yarn, giving the finished product more flexibility and making it less prone to having a 'baggy' appearance. The average t-shirt is a weft knit.[24]

  Finishing- processing of textilesThe grey cloth,woven cotton fabric in its loom-state, not only contains impurities, including warp size, but requires further treatment in order to develop its full textile potential. Furthermore, it may receive considerable added value by applying one or more finishing processes.[25][26]

Desizing

Depending on the size that has been used, the cloth may be steeped in a dilute acid and then rinsed, or enzymes may be used to break down the size.[27]

Scouring

Scouring, is a chemical washing process carried out on cotton fabric to remove natural wax and non-fibrous impurities (eg the remains of seed fragments) from the fibres and any added soiling or dirt. Scouring is usually carried in iron vessels called kiers. The fabric is boiled in an alkali, which forms a soap with free fatty acids (saponification). A kier is usually enclosed, so the solution of sodium hydroxide can be boiled under pressure, excluding oxygen which would degrade the cellulose in the fibre. If the appropriate reagents are used, scouring will also remove size from the fabric although desizing often precedes scouring and is considered to be a separate process known as fabric preparation. Preparation and scouring are prerequisites to most of the other finishing processes. At this stage even the most naturally white cotton fibres are yellowish, and bleaching, the next process, is required.[27]

Bleaching

Main article: Textile bleaching

Bleaching improves whiteness by removing natural coloration and remaining trace impurities from the cotton; the degree of bleaching necessary is determined by the required whiteness and absorbency. Cotton being a vegetable fibre will be bleached using an oxidizing agent, such as dilute sodium hypochlorite or dilute hydrogen peroxide. If the fabric is to be dyed a deep shade, then lower levels of bleaching are acceptable, for example. However, for white bed sheetings and medical applications, the highest levels of whiteness and absorbency are essential.[28]

Mercerising

Main article: Mercerized cotton

A further possibility is mercerizing during which the fabric is treated with caustic soda solution to cause swelling of the fibres. This results in improved lustre, strength and dye affinity. Cotton is mercerized under tension, and all alkali must be washed out before the tension is released or shrinkage will take place. Mercerizing can take place directly on grey cloth, or after bleaching.[29]

Many other chemical treatments may be applied to cotton fabrics to produce low flammability, crease resist and other special effects but four important non-chemical finishing treatments are:

Singeing

Main article: Singe#Textiles

Singeing is designed to burn off the surface fibres from the fabric to produce smoothness. The fabric passes over brushes to raise the fibres, then passes over a plate heated by gas flames.

Raising

Another finishing process is raising. During raising, the fabric surface is treated with sharp teeth to lift the surface fibres, thereby imparting hairiness, softness and warmth, as in flannelette.

Calendering

Main article: Calender

Calendering is the third important mechanical process, in which the fabric is passed between heated rollers to generate smooth, polished or embossed effects depending on roller surface properties and relative speeds.

Shrinking (Sanforizing)

Main article: Sanforization

Finally, mechanical shrinking (sometimes referred to as sanforizing), whereby the fabric is forced to shrink width and/or lengthwise, creates a fabric in which any residual tendency to shrink after subsequent laundering is minimal.

Dyeing

Main article: Dyeing

Finally, cotton is an absorbent fibre which responds readily to colouration processes. Dyeing, for instance, is commonly carried out with an anionic direct dye by completely immersing the fabric (or yarn) in an aqueous dyebath according to a prescribed procedure. For improved fastness to washing, rubbing and light, other dyes such as vats and reactives are commonly used. These require more complex chemistry during processing and are thus more expensive to apply.

Printing

Main article: Textile printing

Printing, on the other hand, is the application of colour in the form of a paste or ink to the surface of a fabric, in a predetermined pattern. It may be considered as localised dyeing. Printing designs on to already dyed fabric is also possible.

  Economic, environmental and political consequences of cotton manufactureThe growth of cotton is divided into two segments i.e. organic and genetically modified.[1] Cotton crop provides livelihood to millions of people but its production is becoming expensive because of high water consumption, use of expensive pesticides, insecticides and fertiliser. GM products aim to increase disease resistance and reduce the water required. The organic sector was worth $583 million. GM cotton, in 2007, occupied 43% of cotton growing areas.[3]

The consumption of energy in form of water and electricity is relatively high, especially in processes like washing, de-sizing, bleaching, rinsing, dyeing, printing, coating and finishing. Processing is time consuming. The major portion of water in textile industry is used for wet processing of textile (70 per cent). Approximately 25 per cent of energy in the total textile production like fibre production, spinning, twisting, weaving, knitting, clothing manufacturing etc. is used in dyeing. About 34 per cent of energy is consumed in spinning, 23 per cent in weaving, 38 per cent in chemical wet processing and five per cent in miscellaneous processes. Power dominates consumption pattern in spinning and weaving, while thermal energy is the major factor for chemical wet processing.[1][30]

  Processing of other vegetable fibres  Flax Main article: Flax

Flax is a bast fibre, which means it comes in bundles under the bark of the Linum usitatissimum plant. The plant flowers and is harvested.

Retting

Breaking

Scutching

Hackling or combing

It is now treated like cotton.[31]

 Jute 
Main article: Jute

Jute is a bast fibre, which comes from the inner bark of the plants of the Corchorus genus. It is retted like flax, sundried and baled. When spinning a small amount of oil must be added to the fibre. It can be bleached and dyed. It was used for sacks and bags but is now used for the backing for carpets.[32]

Now a recent days Jute-Cotton blended fabrics production processes is innovated by Bangladeshi scientists where Jute fibre are blended with cotton and fabricated for the production of various diversified products such as Home Textiles and different decorative fabrics. Dr.Siddique Ullah, Dr. Monjur-e-Khuda and others from BCSIR and BJRI (Bangladeshi Jute Research Institute) improve the chemical treatment method. In addition high value added shutting shirting are made from this fabric with definite woolenising, bleaching, dyeing, printing and finishing. This Jute-Cotton blended fabrics, in the 1970s, were known as Jutton fabrics. [33]

  Hemp 
Main article: Hemp

Hemp is a bast fibre from the inner bark of Cannabis sativa. It is difficult to bleach, it is used for making cord and rope.

Retting

Separating

Pounding[34]

  Other bast fibresThese bast fibres can also be used: kenaf, urena, ramie, nettle.

  Other leaf fibresSisal is the main leaf fibre used; others are: abacá and henequen.

  Processing of protein fibres  WoolWool comes from domesticated sheep. It forms two products, woolens and worsteds. The sheep has two sorts of wool and it in the inner coat that is used. This can be mixed with wool that has been recovered from rags. Shoddy is the term for recovered wool that is not matted, while mungo comes from felted wool. Extract is recovered chemically from mixed cotton/wool fabrics.

The fleece is cut in one piece from the sheep.This is then skirted to remove the soiled wool, and baled. It is graded into long wool where the fibres can be up to 15 in, but anything over 2.5 inches is suitable for combing into worsteds. Fibres less than that form short wool and are described as clothing or carding wool.

At the mill the wool is scoured in a detergent to remove grease (the yolk) and impurities. This is done mechanically in the opening machine. Vegetable matter can be removed chemically using sulfuric acid (carbonising). Washing uses a solution of soap and sodium carbonate. The wool is oiled before carding or combing.

Woollens: Use noils from the worsted combs, mungo and shoddy and new short wool

Worsteds

Combing: Oiled slivers are wound into laps, and placed in the circular comber. The worsted yarn gathers together to form a top. The shorter fibres or noils remain behind and are removed with a knife.

Angora

 Silk
The processes in silk production are similar to those of cotton but take account that reeled silk is a continuous fibre. The terms used are different.

Opening bales. Assorting skeins: where silk is sorted by colour, size and quality, scouring: where the silk is washed in water of 40 degrees for 12 hours to remove the natural gum, drying: either by steam heating or centrifuge, softening: by rubbing to remove any remaining hard spots.

Silk throwing (winding). The skeins are placed on a reel in a frame with many others. The silk is wound onto spools or bobbins.

Doubling and twisting. The silk is far too fine to be woven, so now it is doubled and twisted to make the warp, known as organzine and the weft, known as tram. In organzine each single is given a few twists per inch (tpi), and combine with several other singles counter twisted hard at 10 to 14 tpi. In tram the two singles are doubled with each other with a light twist, 3 to 6 tpi. Sewing thread is two tram threads, hard twisted, and machine-twist is made of three hard-twisted tram threads. Tram for the crepe process is twisted at up to 80 tpi to make it 'kick up'.

Stretching. The thread is tested for consistent size. Any uneven thickness is stretched out. The resulting thread is reeled into containing 500 yd to 2500 yd. The skeins are about 50 in in loop length.

Dyeing: the skeins are scoured again, and discoloration removed with a sulphur process. This weakens the silk. The skeins are now tinted or dyed. They are dried and rewound onto bobbins, spools and skeins. Looming, and the weaving process on power looms is the same as with cotton.

Weaving. The organzine is now warped. This is a similar process to in cotton. Firstly, thirty threads or so are wound onto a warping reel, and then using the warping reels, the threads are beamed. A thick layer of paper is laid between each layer on the beam to stop entangling.[35]

  Processing of synthetic fibres Discussion of types of synthetic fibresMain article: Synthetic fibre

Synthetic fibres are the result of extensive development by scientists to improve upon the naturally occurring animal and plant fibres. In general, synthetic fibers are created by forcing, or extruding, fibre forming materials through holes (called spinnerets) into the air, thus forming a thread. Before synthetic fibres were developed, cellulose fibers were made from natural cellulose, which comes from plants.

The first artificial fibre, known as art silk from 1799 onwards, became known as viscose around 1894, and finally rayon in 1924. A similar product known as cellulose acetate was discovered in 1865. Rayon and acetate are both artificial fibres, but not truly synthetic, being made from wood. Although these artificial fibres were discovered in the mid-nineteenth century, successful modern manufacture began much later in the 1930s. Nylon, the first synthetic fibre, made its debut in the United States as a replacement for silk, and was used for parachutes and other military uses 
The techniques used to process these fibres in yarn are essentially the same as with natural fibres, modifications have to be made as these fibers are of great length, and have no texture such as the scales in cotton and wool that aid meshing
Lace
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For other uses, see Lace (disambiguation).







An example of bobbin lace during manufacture.

Lace is an openwork fabric, patterned with open holes in the work, made by machine or by hand. The holes can be formed via removal of threads or cloth from a previously woven fabric, but more often open spaces are created as part of the lace fabric. Lace-making is an ancient craft. True lace was not made until the late 15th and early 16th centuries. A true lace is created when a thread is looped, twisted or braided to other threads independently from a backing fabric.

Originally linen, silk, gold, or silver threads were used. Now lace is often made with cotton thread. Manufactured lace may be made of synthetic fiber. A few modern artists make lace with a fine copper or silver wire instead of thread.
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  Types






The Chancellor of Oxford University. The robes of some high officers of state and university officials are trimmed with gold plate lace or gold oakleaf lace.

There are many types of lace, classified by how they are made. These include:

· Needle lace; such as Kenmare Lace are made using a needle and thread. This is the most flexible of the lace-making arts. While some types can be made more quickly than the finest of bobbin laces, others are very time-consuming. Some purists regard needle lace as the height of lace-making. The finest antique needle laces were [made] from a very fine thread that is not manufactured today.

· Cutwork, or whitework; lace constructed by removing threads from a woven background, and the remaining threads wrapped or filled with embroidery.

· Bobbin Lace; as the name suggests, made with bobbins and a pillow. The bobbins, turned from wood, bone or plastic, hold threads which are woven together and held in place with pins stuck in the pattern on the pillow. The pillow contains straw, preferably oat straw or other materials such as sawdust, insulation styrofoam or ethafoam. Also known as Bone-lace. Chantilly lace is a type of bobbin lace.

· Tape lace; makes the tape in the lace as it is worked, or uses a machine- or hand-made textile strip formed into a design, then joined and embellished with needle or bobbin lace.

· Knotted lace; including macramé and tatting. Tatted lace is made with a shuttle or a tatting needle.

· Crocheted lace; including Irish crochet, pineapple crochet, and filet crochet.

· Knitted lace; including Shetland lace, such as the "wedding ring shawl", a lace shawl so fine that it can be pulled through a wedding ring.

· Machine-made; any style of lace created or replicated using mechanical means.

· Guipure; The stitching area is stitched with embroidery threads that form a continuous motif. Afterwards, the stitching areas are removed and only the embroidery remains. The stitching ground is made of water-soluble or non heat-resistant material.

  History






Valuable old lace, framed for commercial use in Bruges, Belgium
Objects resembling lace bobbins have been found in Roman remains, but there are no records of Roman lace-making. The craft may have begun in the first half of the 14th century in Flanders (now on the border between France and Belgium).

Lace was used by clergy of the early Catholic Church as part of vestments in religious ceremonies, but did not come into widespread use until the 16th century.[1] The popularity of lace increased rapidly and the cottage industry of lace making spread throughout Europe to most European countries. Countries like Finland (town of Rauma), Czech Republic (town of Vamberk), Slovenia (town of Idrija), England (town of Honiton), France, Belgium, Hungary, Ireland, Malta, Russia, Spain, Turkey and others all have their own unique artistic heritage expressed through lace.

In North America in the 19th century, lace making was spread to the Native American tribes through missionaries.[2]
St. John Francis Regis helped many country girls stay away from the cities by establishing them in the lacemaking and embroidery trade, which is why he became the Patron Saint of lace-making 
Traditionally, lace was used to make tablecloths and doilies and in both men's and women's clothing. The English diarist Samuel Pepys often wrote about the lace used for his, his wife's, and his acquaintances' clothing, and on May 7, 1669 noted that he intended to remove the gold lace from the sleeves of his coat "as it is fit [he] should", possibly in order to avoid charges of ostentatious living.[3]
  Military uniforms
The term 'lace' is used by the British to refer to the gold bands sewn onto the sleeves of naval officers' uniforms to indicate rank, and to name the similar decoration elsewhere on other uniforms (such as Italian caps and Polish collars) because of the procedure used to make it. In America, the term is not used for this purpose because the bands are metal compactly sewn, while 'lace' seems to imply cloth sewn into patterns with holes in them.

Needlepoint is a form of counted thread embroidery in which yarn is stitched through a stiff open weave canvas. Most needlepoint designs completely cover the canvas. Although needlepoint may be worked in a variety of stitches, many needlepoint designs use only a simple tent stitch which rely upon color changes to construct a pattern.

The degree of detail in needlepoint depends on the thread count of the underlying mesh fabric. Needlepoint worked on fine canvas is known as petit point. Due to the inherent stiffness of needlepoint, common uses include wall hangings, pillows, upholstery, holiday ornaments, purses and eyeglass cases.
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  History
The roots of needlepoint go back thousands of years to the ancient Egyptians, who used small slanted stitches to sew up their canvas tents. Howard Carter, of Tutankhamen fame, found some needlepoint in the Cave of a Pharaoh who had lived 1500 years before Christ. Modern needlepoint descends from the canvas work in tent stitch that was a popular domestic craft in the 16th century, and from 17th-century Bargello through the shaded Berlin wool work in brightly-colored wool yarn. Upholstered furniture became the fashion in the 17th century, and this prompted the development of a more durable material to serve as a foundation for the embroidered works of art.

  Terminology
· Differences between needlepoint and other types of embroidery

· 


Needlepoint is worked upon specialized types of stiff canvas that have openings at regular intervals.

· 


Embroidery that is not needlepoint often uses soft cloth and requires an embroidery hoop.

Needlepoint refers to a particular set of stitching techniques worked upon stiff openwork canvas.[1]

 HYPERLINK "http://en.wikipedia.org/wiki/Needlepoint" \l "cite_note-1#cite_note-1" [2]

 HYPERLINK "http://en.wikipedia.org/wiki/Needlepoint" \l "cite_note-2#cite_note-2" [3] "Needlepoint" is not synonymous with all types of embroidery. Needlepoint is often referred to as "tapestry"[4] but differs from true tapestry, which is woven on a vertical loom rather than stitched on canvas mesh. When worked on fine weave canvas in tent stitch it is also known as "Petit point". "Needlepoint lace" is also an older term for needle lace, a historic lacemaking technique.[5] When referring to handcrafted textile arts which a speaker is unable to identify, the appropriate generalized term is "needlework".

  Contemporary techniques
  Materials
The threads used for stitching may be wool, silk, cotton or combinations, such as wool-silk blend. Variety fibers may also be used, such as metallic cord, metallic braid, ribbon, or raffia. Stitches may be plain, covering just one thread intersection with a single orientation, or fancy, such as in bargello or other counted-thread stitches. Plain stitches, known as tent stitches, may be worked as basketweave, continental or half cross. Basketweave uses the most wool, but does not distort the rectangular mesh and makes for the best-wearing piece.

Several types of embroidery canvas are available: single thread and double thread embroidery canvas are open even-weave meshes, with large spaces or holes to allow heavy threads to pass through without fraying. Canvas is sized by mesh sizes, or thread count per inch. Sizes vary from 5 threads per inch to 24 threads per inch; popular mesh sizes are 10, 12, 14, 18, and 24 (Congress Cloth). The different types of needlepoint canvas available on the market are mono, penelope, interlock, rug and plastic

· Mono canvas comes in the widest variety of colors (especially on 18 mesh) and is plain woven, with one weft thread going over and under one warp thread. This canvas has the most possibilities for manipulation and open canvas. It is generally used for hand-painted canvases.

· Penelope canvas has two threads closely grouped together in both warp and weft. Because these threads can be split apart, penelope sizes are often expressed with two numbers, such as 10/20.

· Interlock Mono Canvas is the more expensive because it is more stable than the others and is made by twisting two thin threads around each other for the lengthwise thread and "locking" them into a single crosswise thread. Interlock canvas is generally used for printed canvases. Silk gauze is a form of interlock canvas, which is sold in small frames for petit-point work. Silk gauze most often comes in 32, 40 or 48 count, although some 18 count is available and 64, 128 and other counts are used for miniature work.

· Rug canvas is a mesh of strong cotton threads, twisting two threads around each other lengthwise forms the mesh and locking them around a crosswise thread made the same way; this cannot be separated. Canvases come in different gauges, and rug canvas is 3.3 mesh and 5 mesh, which is better for more detailed work.

· Plastic Canvas is a stiff canvas that is generally used for smaller projects and is sold as “pre-cut pieces" rather than by the yard. Plastic canvas is an excellent choice for beginners who want to practice different stitches.

  Frames and hoops
Needlepoint canvas is stretched on a scroll frame or tacked onto a rectangular wooden frame to keep the work taut during stitching. Petit point is sometimes worked in a small embroidery hoop rather than a scroll frame.

  Patterns
Commercial designs for needlepoint may be found in different forms: Hand-Painted Canvas, Printed Canvas, Trammed Canvas, Charted Canvas, and Free-form.

In Hand-Painted Canvas, the design is painted on the canvas by the designer, or painted to their specifications by an employee or contractor. Canvases may be stitch-painted, meaning each thread intersection is painstakingly painted so that the stitcher has no doubts about what color is meant to be used at that intersection. Alternatively, they may be hand-painted, meaning that the canvas is painted by hand but the stitcher will have to use their judgment about what colors to use if a thread intersection is not clearly painted. Hand-painted canvases allow the stitcher to give free range to their creativity with threads and unique stitches by not having to pay attention to a separate chart. In North America this is the most popular form of needlepoint canvas.

Printed Canvas is when the design is printed by silk screening or computer onto the needlepoint canvas. Printing the canvas in this means allows for faster creation of the canvas and thus has a lower price than Hand-Painted Canvas. However, care must be taken that the canvas is straight before being printed to ensure that the edges of the design are straight. Designs are typically less involved due to the limited color palette of this printing method. The results (and the price) of printed canvas vary extensively. Often printed canvases come as part of kits, which also dramatically vary in quality, based on the printing process and the materials used. This form of canvas is widely available outside North America.

On a Trammed Canvas the design is professionally stitched onto the canvas by hand using horizontal stitches of varying lengths of wool of the appropriate colours. The canvas is usually sold together with the wool required to stitch the trammed area. The stitcher then uses tent stitch over the horizontal lines with the tramme stitches acting as an accurate guide as to the colour and number of stitches required. This technique is particularly suited to designs with a large area of mono-colour background as such areas do not require tramming, reducing the cost of the canvas and allowing the stitcher to choose the background colour themselves. The Portuguese island of Madeira is the historic centre for the manufacture of trammed canvases.

Charted Canvas designs are available in book or leaflet form. They are available at book stores and independent needlework stores. Charted Canvas designs are typically printed in two ways: either in grid form with each thread intersection being represented with a symbol that shows what color is meant to be stitched on that intersection, or as a line drawing where the stitcher is to trace the design onto his canvas and then fill in those areas with the colors listed. Books typically include a grouping of designs from a single designer such as Kaffe Fassett or Candace Bahouth, or may be centered around a theme such as Christmas or Victorian Needlepoint. Leaflets usually include one to two designs and are usually printed by the individual designer.

Free-form needlepoint designs are created by the stitcher. They may be based around a favorite photograph, stitch, thread color, etc. The stitcher just starts stitching! Many interesting pieces are created this way. It allows for the addition of found objects, appliqué, computer-printed photographs, goldwork, or specialty stitches.

While traditionally needlepoint has been done to create a solid fabric, more modern needlepoint incorporates open canvas, techniques which allow some of the unstitched, or lightly stitched, canvas to show through. Some of these techniques include "shadow" or "lite" stitching, blackwork on canvas, and pattern darning.

Needlepoint continues to evolve as stitchers use new techniques and threads, and add appliqué or found materials. The line between needlepoint and other forms of counted-thread embroidery is becoming blurred as new stitchers adapt techniques and materials from other forms of embroidery to needlepoint.

  Famous needlepointers
Mary, Queen of Scots, Marie Antoinette, Queen Elizabeth I, Princess Grace, Martha Washington, American football player Roosevelt "Rosey" Grier, and actresses Mary Martin and Loretta Swit have all been avid stitchers.

Martin released a book titled Mary Martin's Needlepoint in 1969 that cataloged her works and provided needlework tips.[6]
Grier released a book titled Rosey Grier's Needlepoint for Men in 1973 that shows Grier stitching and samples of his work.

Swit published A Needlepoint Scrapbook in 1986.[7] This book is said to include a design for Ms. Pac Man.

The American Needlepoint Guild has established a Princess Grace Award (Needlepoint) for needlepoint completed entirely in tent stitch.[8] This award is not formally associated with the Princess Grace Foundation [1] which presents the "Princess Grace Awards".

The American actress Sylvia Sidney sold needlepoint kits featuring her designs and she published two popular instruction books: Sylvia Sidney's Needlepoint Book (1968) and The Sylvia Sidney Question and Answer Book on Needlepoint (1975).

Needlework
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"Needleman" redirects here. For other uses, see Needleman (disambiguation).

"Needlewoman" redirects here. For other uses, see Needlewoman (disambiguation).







In a local fashion boutique in Bangalore, India, a craftsman seen busy with needlework on a designer-ware.

Needlework is a broad term for the handicrafts of decorative sewing and textile arts. Anything that uses a needle for construction can be called needlework. The definition may expand to include related textile crafts such as a crochet hook or tatting shuttles.

Similar abilities often transfer well between different varieties of needlework, such as fine motor skill and a knowledge of textile fibers. Some of the same tools may be used in several different varieties of needlework. For instance, a needle threader is useful in nearly all needlecrafts.

Needle lace
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Needle Lace borders from the Erzgebirge mountains Germany in 1884, displayed in the Victoria and Albert Museum.







Needle Lace, detail

Needle lace (also known as needlelace or needle-made lace) is a type of lace created using a needle and thread to stitch up hundreds of small stitches to form the lace itself.

In its purest form the only equipment and materials used are a needle, thread and scissors. This form of lace making originated in Armenia where there is evidence of a lace making tradition dating back to the pre-Christian era. Turkish needlelace is also very popular around the world. This form however arose separately from what is usually termed needlelace and is generally referred to as knotted lace. Such lace is very durable and will not unravel if one or more loops are broken.

Beginning in the 17th century in Italy, a variety of styles developed where the work is started by securing heavier guiding threads onto a stiff background (such as thick paper) with stitches that can later be removed. The work is then built up using a variety of stitches - the most basic being a variety of buttonhole or blanket stitch. When the entire area is covered with the stitching, the stay-stitches are released and the lace comes away from the paper. See reticella.

Needle lace is also used to create the fillings or insertions in cutwork.

Quilting
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Women of Gee's Bend, Alabama quilting, 2005.

Quilting is a sewing method done to join two or more layers of material together to make a thicker padded material. A quilter is the name given to someone who works at quilting. Quilting can be done by hand, by sewing machine, or by a specialist longarm quilting system.

The process of quilting uses a needle and thread to join two or more layers of material to make a quilt. Typical quilting is done with three layers: the top fabric or quilt top, batting or insulating material and backing material. The quilter's hand or sewing machine passes the needle and thread through all layers and then brings the needle back up. The process is repeated across the entire piece where quilting is wanted. A rocking, straight or running stitch is commonly used and these stitches can be purely functional or decorative and elaborate. Quilting is done to create bed spreads, art quilt wall hangings, clothing, and a variety of textile products. Quilting can make a project thick, or with dense quilting, can raise one area so that another stands out.

Quilt stores often sell fabric, thread, patterns and other goods that are used for quilting. They often have group sewing and quilting classes, where one can learn how to sew or quilt and work with others to exchange skills. Quilt stores often have quilting machines that can be rented out for use, or customers can drop off their quilts and have them professionally quilted.
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  History
  Early functional quilting
The word quilt is derived from the Latin culcita, meaning a padded and tied mattress. Quilting originated for its utility, as the technique produced a thicker padded fabric either for warmth or for protection. The first evidence of quilting is found in Asia sometime before the 1st century CE. A quilted linen carpet dating from that time was found in a Siberian cave tomb. The central motifs (primarily animals, with abstract spirals on the borders) are worked in the backstitch, while the background is diamond quilted in a coarse running stitch.

Ancient Egyptian sculptures show figures which appear to be wearing quilted clothing, possibly for warmth in the chilly desert evenings Quilting has been part of the needlework tradition in Europe from about the 5th century CE. Early objects contain Egyptian cotton, which may indicate that Egyptian and Mediterranean trade provided a conduit for the technique.

Quilted objects were relatively rare in Europe until approximately the 12th century, when quilted bedding and other items appeared after the return of the Crusaders from the Middle East. The medieval quilted gambeson, aketon and arming doublet[1] were garments worn under, or instead of, armor of maille or plate armor. These developed into the later quilted doublet worn as part of fashionable European male clothing from the 14th to 17th century. Quilting clothing began to be generally used in the 14th century, with quilted doublets and armor worn in France, Germany, and England and quilted tunics in Italy.

  American quilts
In American Colonial times, most women were busy spinning, weaving, and making clothing. Meanwhile, women of the wealthier classes prided themselves on their fine quilting of wholecloth quilts with fine needlework. Quilts made during the early 19th century were not constructed of pieced blocks but were instead whole cloth quilts. Broderie perse quilts and medallion quilts were made. Some antique quilts made in North America have worn-out blankets or older quilts as the internal batting layer, quilted between new layers of fabric and thereby extending the usefulness of old material.

During American pioneer days, "paper" quilting became popular. Paper was used as a pattern and each individual piece of cut fabric was basted around the paper pattern. Paper was a scarce commodity in the early American west, and women would save letters from home, newspaper clippings, and catalogs to use as patterns. The paper not only served as a pattern but as an insulator. The paper found between the old quilts has become a primary source of information about pioneer life.

Quilts made without any insulation or batting were referred to as summer quilts. They were not made for warmth, only to keep the chill off during cooler summer evenings.

  African-American quilts
African-American women developed a distinctive style of quilting, notably different from the style most strongly associated with the Amish. Harriet Powers, a slave-born African American woman, made two famous story quilts. She was just one of the many African American quilters who contributed to the evolution of quilting. The Gee's Bend quilting community was celebrated in an exhibition that travelled to museums including the Smithsonian.[2] The contributions made by her and other quilters of Gee's Bend, Alabama has been recognized by the US Postal Service with a series of stamps.[3] The communal nature of the quilting process (and how it can bring together women of varied races and backgrounds) was honored in the movie How to Make an American Quilt.

  Art quilting






An art quilt - "Carved in Stone"

During the late 20th century, art quilts became popular for their aesthetic and artistic qualities rather than for functionality (they are displayed on a wall or table rather than spread on a bed).

  Types and equipment
Many types of quilting exist today. The two most widely used are hand-quilting and machine quilting.

Hand quilting is the process of using a needle and thread to sew a running stitch by hand across the entire area to be quilted. This binds the layers together. A quilting frame or hoop is often used to assist in holding the piece being quilted off the quilter's lap. A quilter can make one running stitch at a time; this is called a stab stitch.[4] Another option is called a rocking stitch, where the quilter has one hand, usually with a finger wearing a thimble, on top of the quilt, while the other hand is located beneath the piece to push the needle back up. The third option is called "loading the needle" and involves doing four or more stitches before pulling the needle through the cloth. Hand quilting is still practiced by the Amish within the United States, and is enjoying a resurgence worldwide.

Machine quilting is the process of using a home sewing machine or a longarm machine to sew the layers together. With the home sewing machine, the layers are tacked together before quilting. This involves laying the top, batting, and backing out on a flat surface and either pinning (using large safety pins) or tacking the layers together. Longarm Quilting involves placing the layers to be quilted on a special frame. The frame has bars on which the layers are rolled, keeping these together without the need for basting or pinning. These frames are used with a professional sewing machine mounted on a platform. The platform rides along tracks so that the machine can be moved across the layers on the frame. A Longarm machine is moved across the fabric. In contrast, the fabric is moved through a home sewing machine.

Tying is another technique of fastening the three layers together (and is not a form of quilting at all). This is done primarily on quilts that are made to be used and are needed quickly. The process of tying the quilt is done with yarns or multiple strands of thread. Square knots are used to finish off the ties so that the quilt may be washed and used without fear of the knots coming undone. This technique is commonly called "tacking." In the Midwest, tacked bed covers are referred to as comforters.

Quilting is now taught in some American schools. It is also taught at senior centers around the U.S., but quilters of all ages attend classes. These forms of workshop or classes are also available in other countries in guilds and community colleges.

Contemporary quilters use a wide range of quilting designs and styles, from ancient and ethnic to post-modern futuristic patterns. There is no one single school or style that dominates the quilt-making world.

  Processes and definitions
  Traditional
Traditional quilting is a six-step process that includes: 1) selecting a pattern, fabrics and batting; 2) measuring and cutting fabrics to the correct size to make blocks from the pattern; 3) piecing (sewing cut pieces of fabric together using a sewing machine or by hand to make blocks) blocks together to make a finished "top"; 4) layering the quilt top with batting and backing, to make a "quilt sandwich"; 5) quilting by hand or machine through all layers of the quilt sandwich; and 6) squaring up and trimming excess batting from the edges, machine sewing the binding to the front edges of the quilt and then hand-stitching the binding to the quilt backing. Note: If the quilt will be hung on the wall, there is an additional step: making and attaching the hanging sleeve.

  Definitions
· Piecing: Sewing small pieces of cloth into patterns, called blocks, that are then sewn together to make a finished quilt top. These blocks may be sewn together, edge to edge, or separated by strips of cloth called sashing. Note: Whole cloth quilts typically are not pieced, but are made using a single piece of cloth for the quilt top.

· Layering: Placing the quilt top over the batting and the backing.

· Borders: Typically strips of fabric of various widths added to the perimeter of the pieced blocks to complete the quilt top. Note: borders may also be made up of simple or patterned blocks that are stitched together into a row, before being added to the quilt top.

· Binding: Long fabric strips cut on the bias that are attached to the borders of the quilt. Binding is typically machine sewn to the front side of the edge of the quilt, folded over twice, and hand sewn to the back side of the quilt.

· Quilting: Stitching through all three layers of the quilt (the quilt top, the batting, and the quilt back), typically in decorative patterns, which serves three purposes:

1. to secure the layers to each other,

2. to add to the beauty and design of the finished quilt, and

3. to trap air within the quilted sections, making the quilt as a whole much warmer than its parts.

Quilting is usually completed by starting from the middle, and moving outward toward the edges of the quilt.

Quilting can be elaborately decorative, comprising stitching fashioned into complex designs and patterns, simple or complex geometric grids, "motifs" traced from published quilting patterns or traced pictures, freehand, or complex repeated designs called tessellations. The quilter may choose to emphasize these designs by using threads that are multicolored or metallic, or that contrast highly to the fabric. Conversely, the quilter may choose to make the quilting disappear, using "invisible" nylon or polyester thread,thread that matches the quilt top, or stitching within the patchwork seams themselves (commonly known as "stitch in the ditch"). Some quilters draw the quilting design on the quilt top before stitching, while others prefer to stitch "freehand."

Quilting is often combined with embroidery, patchwork, applique, and other forms of needlework.

  Specialty styles
· Foundation piecing - also known as paper-piecing - sewing pieces of fabric onto a temporary or permanent foundation

· Shadow or Echo Quilting - Hawaiian Quilting, where quilting is done around an appliquéd piece on the quilt top, then the quilting is echoed again and again around the previous quilting line.

· Ralli Quilting - Indian quilting, often associated with the Gujarat region.

· Sashiko quilting - Basic running stitch worked in heavy, white cotton thread usually on dark indigo colored fabric. It was originally used by the working classes to stitch layers together for warmth.[5]
· Trapunto quilting - stuffed quilting, often associated with Italy.

· Machine Trapunto quilting - a process of using water soluble thread and an extra layer of batting to achieve trapunto design and then sandwiching the quilt and re-sewing the design with regular cotton thread.

· Shadow trapunto- This involves quilting a design in fine Lawn and filling some of the spaces in the pattern with small lengths of colored wool.

· Tivaevae or tifaifai - A distinct art from the Cook Islands.

· Watercolor Quilting - A sophisticated form of scrap quilting whereby uniform sizes of various prints are arranged and sewn to create a picture or design. See also Colorwash.

· Thread Art - A custom style of sewing where thread is layered to create the picture on the quilt. See this picture for an example (http://www.agww.net/html/agww_merchandise_2.html).
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"The braid" (1887) by Auguste Renoir






..with more than three yarns

A braid (also called plait) is a complex structure or pattern formed by intertwining three or more strands of flexible material such as textile fibres, wire, or human hair. Compared to the process of weaving a wide sheet of cloth from two separate, perpendicular groups of strands (warp and weft), a braid is usually long and narrow, with each component strand functionally equivalent in zigzagging forward through the overlapping mass of the others.

The simplest possible braid is a flat, solid, three-strand structure in some countries/cases called a plait. More complex braids can be constructed from an arbitrary (but usually odd) number of strands to create a wider range of structures: wider ribbon-like bands, hollow or solid cylindrical cords, or broad mats which resemble a rudimentary perpendicular weave.

Braids are commonly used to make rope, decorative objects, and hairstyles (also see pigtails, French braid). Complex braids have been used to create hanging fibre artworks.

Braiding is also used to prepare horses' manes and tails for showing, polo and polocrosse.[1]
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  Ropes and cables






A step by step creation of a basic braid using three strings

Braiding creates a composite rope that is thicker and stronger than the non-interlaced strands of yarn. Braided ropes are preferred by arborists, rock climbers and in sport sailing because they do not twist under load, as does an ordinary twisted-strand rope. These ropes consist of one or more concentric tubular braided jackets surrounding either several small twisted fibre cords, or a single untwisted yarn of straight fibres, and are known as Kernmantle ropes.

In electrical and electronic cables, braid is a tubular sheath made of braided strands of metal placed around a central cable for shielding against electromagnetic interference. The braid is grounded while the central conductor(s) carry the signal.

Another use is for litz wire which uses braids of thin insulated wires to carry high frequency signals with much lower losses from skin effect or to minimise proximity effect in transformers.

Flat braids made of many copper wires are also sometimes used for flexible electrical connections between large components. The numerous smaller wires comprising the braid are much more resistant to breaking under repeated motion and vibration than is a cable of larger wires.

Similar braiding is used on pressurized rubber hoses, such as in plumbing and hydraulic brake systems in automobiles. Braiding is also used for fibres for composite reinforcements.

A property of the basic braid is that removing one strand unlinks the other two, as they are not twisted around each other. Mathematically, a braid with that property is called a Brunnian braid.

  Australian plaiting
Plaiting (or braiding) with kangaroo leather has been widely practised tradition in rural Australia since pioneering times. It is used in the production of fine leather belts, hatbands, bridles, dog leads, bullwhips and stockwhips etc. Other leathers are used for the plaiting of heavier products suitable for everyday use.[2]
  Other braids
Gold braids and silver braids are components or trims of many kinds of formal dress, including military uniform (in epaulettes, aiguillettes, on headgear).

