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This information pack has been produced to accompany a onday workshop of the same name taught by
Sue Kerry and held at Birmingham Museum and Art Gallery Collections Centre on YdNovember 2007. The
workshop is one of three produced i collaboration between DATS and the V&A, funded by the Renaissance
Subject Specialist Network Implementation Grant Programme, administered by the MLA.

The purpose of the workshops is to enable participants to improve the documentation and interpretation of
collections and make them accessible to the widest audience. Participants will have the chance to study
objects at first hand to help increase their confidence in identifying textile materials and techniques. This
information pack is intended as a means of sharing the knowledge communicated in the workshops with
colleagues and the public.
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Introduction

The aim of this workshop is to inspire and to providea basic grounding for the individual to move forward
and learn more, and not to be put off by what may seem complicated structures. It is impossible to studyll
aspects of weaving and yarn structure, s@sa starting base we will look at basic weaves moving to first
stage complex weaves. In order to do thiswe have had to include basic loom types which date back to
ancient times and also a basic fibreand yam identification , so that the individual can understand the
weaving structures.

The workshop has beerstructured to look at fabrics which were woven from 17501950 as it was felt that

cloth types from this two hundred year period would be in most museum orother Collections. It will look

very closely at industrial manufactureof t he ¢ West er n USA)rahdisinteodedito imgae an d

the manufacturerés knowledge and terminology to the in
time fram e. The booklet is to be used in cganction with the taught workshop .

Basic Check List For Identification Of Woven Fabrics

1 If the item is a piece of clothing, determine its historical date range asthis will help in determining
the weave structure and yarns used. For instance a 1760 silk sac drest®uld not incorporate nylon as this
was not invented until 1938. If it is a piece of cloth determine its historical stylethrough observation. N.B.
During the 1%h & 20th centuries it was common practice to copy and adapt historical fabric samples or to
make a copy appear older (i.e.idtressed or from an earlier period) than it was.

2. Establish which is the warp andclwefdseotfi ameofcl olhd ¢
can bedetermined by pulling at the diagonal corners of the cloth,causingthe cloth to stretch.)

3 Determine the front (face) and back (reverse) of the clothbe aware that in some cases the cloth can
be reversible for instancein a double cloth or compound cloth. Ifthe fabric is a recent weaving look for the
tenter hook or stentering marks (this is where the cloth is held to the required width using hooks or pins) If

the pins push through the cloth then the raised area is thefront. If the punched hole shows adesay s e
mark to the left when looking at the left selvedge and the right side for the right selvedge then this is the

front of the cloth. If cloth is older, look at weave structure to see if a binding ground warp has been used. In
some cases determining he face and reverse of the cloth may have to wait until fabric analysis has been
made, see section 5.

4, Is it a basic weave, complg weave or cellular fabric type?

5. Analyse the weaving structure andsett of the cloth via magnification; count threads of warp and
weft to determine woven structure of damask or brocaded damask etc.

6. Analyse yarn type for warp and weft N.B. This is often difficult to do without chemical analysis and
so can only be an ¢ceye account étakennl ess positive anal ysi

7. Cross reference example with other fabric types through booksother extant examples, to establish
date and structure.



Fibres and Yarn

Type and weight

The fibres wsed to make cloth are of eitheranimal, plant, metal or synthetic origin. The weight and feel of a

piece of cloth is determined as much by the fibre ites
into yarn, as by the way the cloth has been woven. This section will look at the main fibres used tagduce

cloth between 1750 and 1950 and offer guidance on how to identify which fibres have been used from
examination of the clothes surface qualities.

Yarn

There are two main types of yarn. The first is formed from fibres with long continuous filamentswhich
simply need to be twisted together to produce a length of strong yarn. Silk is the only natural fibre with
long continuous filaments though many synthetic yarns are also produced to have the same qualities.
Filament yarns are used to weave fabricsvith smooth, shiny surfaces though filament fibres can also be cut
for use in more textured fabrics. The second type of yarn is formed from plant or animal fibres which are
shorter and therefore need to be spun together to form a strong yarn. Cotton, lien and wool fibres all need
to be separated from their source and combed before being spun. Fabrics made from thegibres have less
natural lustre, are fuller bodied and have a more textural surface than filament yarns.

Twist

Yarn twist helps to hold the fibres together and allows
tension on the yarn to be distributed along its length:

the greater the twist the thinner, harder and stronger

the yarn as its fibres are forcedcloser together. For
example, crépefabric has a crinkly texture because the
yarns usd to weave it (which can be made of cotton,
wool, silk or synthetic fibres) have been given a hard
twist in opposite directions. The resulting contortion in
the thread gives the fabric its characteristic weight, feel
and texture. Non-crinkly fabrics aretwisted in one
direction only, either <cl o
anti-cl ockwi se know as a ¢Z t



Natural Fibres- Animal

Silk

Discovered in China over 5000 years agduistorically, silk is the most luxurious and expensive of fibres, its
long filaments being obtained from the cocoons of the mulberry silkworm or, in the case of wild silk, from
the larvae of various moths. Silk is used for both dress and furnishing fabrics and can be woven in a variety
of weights, from the lightest dress chiffon to the heaviest furnishing brocade. Silk fabrics include: velvet,
taffeta, crepe-de-chine, damask, gorgette, grosgrain and satin. Tussah silk (also frequently dizd

¢ p 0 n)ip e wild silk made in India. It has a coarser feel than cultivated silk and maintains its uneven slub
texture.

Identifying silk:

Feeland colour. Silk is strong, breathable aml elastic. It absorbs moisture but retains heat and rarely feels
damp or cold. Plain woven silks have a lighteflecting translucent sheen. The protein fibres of silk absorb
dye quickly, making it perfect for fabrics which require densely vibrant yet tanslucent colour. Silk fibres are
weakened by dirt and sunlight.

Fibre examination: Although silk is a fibre with continuous filaments these are sometimes difficult to see

in lightweight fabrics and cheaper dress silksas theyare frequently made from spun silk waste (shantung
silk) which has short fibres. Silk in its natural state is usually an offwhite colour, but can also be green, pink
and yellow. Upon examination with a microscope the filament will look like a very fine strand of hair. It
should not be perfectly cylindrical which means that the filament is man-made. When a fine silk cloth is
placed against the face it will give a warm feeling.

Burning Test: Burns easily and quickly to a ladck crushable ball with a smellof burning hair or feathers.

Wool

The hair of goats, llamas and rabbits have all been used for weaving but the terrmool is most generally

used to describe a cloth whose fibres originate from the fleece of a sheep. The use of wool in textile

production pre-dates Christianity, its thermal qualities being invaluable in cold, damp North European

climates where it was a valuable commodity. Wool fibres have a roughsurfaced (crimped) outer cuticle

which traps air and enmeshes easily withneighbouring fibres making it suitable for felting, knitting and

weavi ng. The term ¢cworstedeé refers to woamthand c!| ot hs
parallel before spinning. Fabrics made fromwool include flannel, gabardine, tweed, serge and when mixed

with fine silk, challis.

Identifying wool:

Feeland colour: Woolen cloths are elastic, breathable and generally warm and soft to the touch, sometimes
with a visibly fluffy surface (not worsteds). The fibres retan water and are weaker when wet;they have a
natural, subtle sheenand readily absorb and retain dye Wool is particularly prone to moth damage.

Fibre examination: The fibres ofwool are often short and when viewed through a microscope look like
strands of hair. Wbol fleece is very soft to touch. A wool yarn which bs been prepared for weaving feels
hairy and rough through the fingers. This is so that the yarn can be easily woven.

Burning Test: Burns with an irregular flicker to a black crushable ball with a smell of burning hair or
feathers.



Natural Fibres- Vegetable

Cotton

Native to Asia, theUSA West Indiesand Egypt cotton was the plant fibre which help fuel the industrial
revolution in the eighteenth and nineteenth centuries. Hardwearing and waable it was produced in
gualities and gradesto suit every market as printing technology developed in the Western world. Although
the quality and fibre structure of cotton varies from region to region, all cotton fibres are short (from les
than 2cm to a maximum of 6.5an) and require se\eral layers of processing, including cleaning, combing and
spinning, before being woven into cloth. Cotton dress fabrics includenuslin, dimity, denim, corduroy and
flannelette. For furnishing: chintz, candlewick, ticking, piqué, towelling and velveteen.

Identifying cotton:

Feeland colour: Cotton cloth is cool to the touch and hardwearing. Initsgreyée ( u n b Is@&tea itisiaepele
yellowy-cream colour but it can be bleached to a bright white. It can be woven to a smooth surface suitable
for even, high quality printing - the fibres absorb mordant dyes evenly and effectively. Cotton is absorbent
and the fibres remain strong when wet. It is an extremely versatile fibre with yarn that can be hard twisted
to be used in delicate openweave fabrics orused with hardly any twist to add bulk to furnishing cloths.
Cotton cloth was given various decorative finishes between 1750 and 1950, in particular glazingitivan
applied resin) or calendeing, which involved rolling the finished cloth between hot roll ers to create a
surface shine.

Fibre examination: A short staple fibre, it has a god strength and a low elasticity; as cloth it has a poor
wrinkle recovery and a stiff drape. When examining warp and weft threads, the ends of the cotton can be
come eefluffy

Burning Test: Burns with a bright flame to grey ash with a smell of burning paper.

Linen

Used in ancient Egypftfor clothing and as part of the mummification process, linen was the strongest
natural fibre in use in the eighteenth and nineteenth centuries, providing the strong warp needed to weave
cotton cloth (fustian) and becoming increasingly fashionablein the nineteenth century when it was used as
adress material in its own right and consequentlybecamemore expensive.lt is made from the long bast
fibres extracted from the stems of fax which grows in Eastern Europe and the Soviet Union. British linen
in the late nineteenth century and first half of the twentieth century was grown in Scotland and Northern
Ireland. Fish linen is particularly fine and therefore used for clothing, handkerchiefs and high quality table
linen. Linen cloths include: crash, cambric, drabbet and, when woven with a cotton weft, fustian.
Identifying linen:

Feeland colour: Linen is a smooth, silky fabric which has aatural slub and in its unbleached state is &
attractive oatmeal colour. It can be bleached, dyed and printedhough it is not as receptive to dye as
cotton. Although absorbent and strong when wet, linen has a tendency to crease

Fibre examination: Saple fibres which are very strang, with very little elasticity; yarn is often rough to
touch, holding their shape for years. It can often be found in cloths where the sength of the linen thread
has worn the other less resilient threads, such as silk away.

Burning Test: Burns with a bright flame to grey ash with a smell of burning grass.



Man-made / Synthetic Fibres
Rayon

Rayon, orArt Silkeéas it was first known, was the firstman-made f i bre t hough ites consti
cotton pulp are organic. Viscose rayon was patented in 1894 by British inventors Charles Cross and Edward
Bevan but it was not until the large-scale firm Courtaulds purchased the production rights in 1904 that
viscose rayon became a more widely availableUnlike real silk, rayon requres spinning before it canbe

woven into cloth. Rayon offered a lustrous, shiny fabric which had the same weight and feel as silk but
which was much cheaper to produce. Popular for underwear, dress fabrics and accessoriedtia interwar
years, rayon versions of fabrics traditionally made in silk oratton, such as georgette and cripe, were sold

by Liberty and Co between the wars and after. Richly coloured, figured rayon cloths were also produced for
upholstery, curtains andbedding.

Identifying rayon:

Feeland colour. Early versions ofviscoserayon were rather brittle and harshly coloured with a high lustre
which lacked the subtle translucency of silk. Latermodified versions of rayon (which have finer fibres) are
light and cool to the touch with excellent draping qualities and good coloufastness. Both types of rayon

are fragile when wet.

Fibre examination: Under a microscope the fibre will look completely cylindrical and will be one

continuous filament, there will be no hair like structures like there are in natural fibres. The yarn has a good
elasticity to it.

Burning Test: Burns and flames readily to grey ash with a smell of burning paper.

Nylon

Invented by du Pont in Americain the late 1930s, nylorwas the first totally synthetic yarn - a product of the

petrO-chemical industry. It was first produced in Britain in 1941 and itevolutionised textile production in

the 1950s Produced in both filament and staple (spun) forms, nylon could be knitted or spun to prduce

flexible fabrics across a range of weights and textures. Its availability, versatility ad easy-care qualities

made it practical and desirably modern in a postration consumer society. Ny | oneés extreme streng
it was as useful in the production of industrial materials such as tyres and rope as for clothing and

furnishing fabrics. Used for all type of clothing including nightwear, and sportswear, as well as for bed linen

and loose covers for furniture.

Identifying nylon:

Feeland colour: Unple asant |l y synthetic by tabsbraendymakisgttaomndar ds, nyl o
breathable and resistanttomoi st ure and dirt. Absorbs dyadyngwel |l for |
gualities made it easy to launder, though washing in hot water leads to discolouration and yellowing,

particularly of whites.

Fibre examination: Under a microscope the fibre will look completelycylindrical; there will be no hair like

structures like there are in natural fibres.

Burning Test: Melts in flame and forms into a hard beadwith a chemically smell a little like fresh celery.
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Historical Framework - Looms

Origins and the mechanics of weaving

Text adapted from t he5000Weans of Eaxtilepedited;bWieanifer hiagi® (BtishiMuseum in Association with
the Whitworth Gallery and the Victoria and Albert Museum, 1993)

The weaving of clothprobably developed sometime around 15,000 years ago in the Mesolithic periotlIn its
simplest form, weaving may even predate spinning since early cultures doubtless interlaced with their
fingers long fibrous stems (essentially basketwork) before they learned to convert short fibres into
continuous yarn.

A woven structure consists of two sets of threads, the warp and the weft, which arenterlaced to form cloth.

The warp threads are held parallel to each other and under tension, while the weft is worked over and under

them, row by row. Weaving requires three basic operations: For example, in a plain weave cloth, first

alternate warps (the threads which run parallel to the fabric edge) are lifted to createsheds(see glossary)

which allow the second operation: the crossing of theshAuttle (see glossary) which interlaces the weft

threads (the threads which run from lefttorightorright t o | ef t ) Homeuraereaneng@ | o m&eir on.
Unlike warp threads, weft threads are not under any tension. Lastly, the wefts are beaten or packed evenly

together with a comb. The loom is the device for keeping the warp threads evenly spaced araven the

simplest loom can be used to produce very sophisticated work. Several types of loom have evolved over

time, though mostly only to speed production and to make certain types of weaving process easier.

Types of Loom

The horizontal, ground loom

This type of loom was used for weaving linen in ancient Egypt and it is the type of loom which has been

most highly developed throughout the course of history. The warpthreads are stretched between two fixed

parallel beamsand threaded, either individually or i n predet er mi nkeddlegr § sepe, t hro
glossary) which allow the warp threads to be raised or lowered for weaving with the weft threads. In later,

mechanized versions of the horizontal loom the heddleis attached to a frame called a shaf. The shafts are

then lifted in a pattern sequence in order to weave the weft of the cloth.

The Treadle bom

The treadle loom employs a treadle worked with the feet to lift the shafts. Thi s | eaves the weaver
free to work the shuttle for the weft threads. The origins of the treadle loom go back to Chinese silk

weaving (200-300 BC) and it is thought to have arrived in Europén the Middle Ages. This type of loom is

still used by hand-weavers today.

'From 19931998 archeologists from Dundee Universityound that settlers on the Scottish Isle of Colonsay were using cagut and
fibrous strands for weaving in the Mesolithic period.
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The Drawloom

This type of loom was developed irthe Middle East for silk weaving during the sixth and seventh centuries
AD though its origins may be earlier. It allowed for an almost infinite variety of raised warp formations
allowing ever more complicated variations other than plain weave fabrics.Instead of using a heddle to raise
a series of warps in one movement, the warp threads on a drawloom were attached individually to
numbered cords operated bdrawtbdy@ Thedraabey pulesl the sosdsteaisent , t h e
the warp threads in either isolation or in combination with other warp threads allowing texture and

pattern to be woven into the cloth. The drawloom was used to create elaborate textiles such as brocaded
damasks. It remained in use until the Jacquard loom became common pte in the 2 quarter of the 19"
century (1820 to 1860). However there are known instances of industrial use of the use of draw looms into
the early 20" century®. Fly shutle weaving (the action of sending the shuttle quickly acrossthe cloth) was
invented in 1733.t tame into common use in the late 18 century. This speeded up the process of weaving
from the manual form of weaving.

The Dobby Loom

The dobby |l oom controls the warp threads ubsoiyneg) ,a tdheivsi c
type of loom is an alternative to the treadle loom. On a treadle loom, the number of available warpaised

combinations is limited by the number of treadles - most eight shaft looms have space for only ten to

twelve foot -operated treadles which limits the weaver to only ten to twelve combinations of raised warp

threads with which to create a pattern. The dobby mechanism, however, allows for a far greater number of

raised warp combinations. Introduced in the 1840s, this type of loom is frequently usetb produce woven

cloths with small, repeating geometric patterns and stripesc ol | oqui ally known as c¢dobby
Computerised versions of dobby looms are still in use today.

The Jacquard Loom

Advances in technology during the Industrial Revolution @& the eighteenth and nineteenth century led to

steam power and further mechanization of the weaving process.The Jacquard loom (invented in 1801 by J.M

Jacquard) was in general use in English cotton mills by 1830it employed a mechanism incorporating a

series of linked, holepunched cards. Each punched hole in a Jacquard card corresponded to one warp

thread and informed that warpés position (either raise:
Because one card signified one pick or weft thread, ny cards were required to produce a full pattern

repeat. The cards were mounted in formation on the loom in a linked loop. Passing the weft threads from

right to left could also be performed mechanically by this timedeveloping the mechanism of fly shuttle

weaving mentioned earlier in which the shuttle was propelled by air?

2The role of the drawboy was however frequently performed by a girl as well as a boy. See, Daryl HaftéFhe Programmed Brocade
Looman d tDheec 1d ne of int Wgns & BymagibstRevésitedMartha Moore (ed), Trescott, London, 1979, pp.466.

3 Documentation in the Warner & Sons archive relates to the fact that apprentice weavers were trained upon the drawloom up totie
start of WWII. Seealso, Mary SchoeserWorld Textiles: A Concise HistoryThames & Hudson, London, 2006p.187.

4 Jacquard weaving was not however the only form of power loom weaving. Horrockes Cotton Mill in Preston, Lancashirepsed non
Jacquard pwer looms asearly as 1791

® The motion of passing the weft threads mechanically saw several patents being introduced in the late #9century. This included the
lever motion where, in simple terms, the shuttle was activated by touching a lever which propelled it amoss the warp at approximately
60 picks (wefts) per minute. The multiple shuttle box gave the ability for several shuttles of different colours to be loaded into aox
allowing for the alteration of weft colours at speed. Today the method of producing the weft is done by air pressure which forces the
now shuttleless thread across the warp. See Murphy W.ST7he Textile Industries. A Guide to fibres, yarns and fabrics in eyebranch of
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18", 19" and 20" Century Industry Standard Fabric Widths

It is difficult to standardise fabric widths from different countries . The reason forstandardisation was to try

and enaure that designs and patterns could not be stolen and woven by competitors particularly those

abroad. However, in many circumstances if a weaver wanted a job and it needed to bavoven to a non-

standard width, then they would normally undertake to weave such an order, weaving asclose to the width

of the specification supplied by theclient. A a gener al rule, 21a&, 50& and 63e&
industrial weaving, with 248, 54& and 60& benidihg st anda
of a fabric cannot be solely used to determine where the cloth is produceda more detailed analysis of the

pattern, yarn type, and application of weaving must be consideredaswellNat al i e Rot hstei nés en
essayinBar bar a JoummifsashiansandHatiriceffers useful insight on the fabric widths of

cottons and silks used formiddlec | ass womeneés cl ot hi ndMelmstuwedrnhe n7 £6&1dmrsdeé,
normal width for an English dress silk between 17461751 was half aell (22%2inches) though by 1769,

widths of %ell (27 inches)are also listed. Natalie Rothstein also mentions an ell wide (45 or 46 inch) printed

calico bought in 1796°

Handloom

Murphy, William S, (1910)7he
Textile Industries: A Practical
Guide to Fibres, Yarns and
Fabrics in Every Branch of
Textile Manufacture (including
preparation of Fibres Spinning
and doubling, designing,
weaving, bleaching, printing,
aying and finishing), vol 4, The
Gresham Publishing Company,
London., p108 (image courtesy
of Gresham Publishing).

textile manufacture ( including preparation of fibres, spinning, doubling, designing, weaving, bleaching, printing, dyeing and

finishing ), Gresham Co, London vol 5, 1910p.124135.

® Natalie Rothstein includes a note to her text taken from the February 8 1765 issuef the Gazette and New Daily Advertisein which a

correspondent noted that English silk manufacturers soldfabrics measuring just 19%inches to 21 inches width yet still describé them

as¥ell, and fabrics with a width of 23/2to 24 inches described adzell. Outside England the exact measurement of an ell véed by

country, province, and even type of cBRarthhar a JNoatmas dnee sRoA/hbsutne ionf, Farse/n
Thames and Hudson 1987pp. 29-34 and 204.
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