The Kashmir Shawl: Lessons in History and Studies in Technology

by Peter Harris                                   Ars Textrina 16 (1991), pp. 105 – 127.

               Paisley is a well known name for a certain visual style where the entire field is covered with intricate detail, sort of a psychedelic version of Art Nouveau.  It's often pictured in connection with fabrics: men's shirts and ties perhaps, or women's headscarves.  Like any style that's been in and out of fashion more than once, it can seem over-familiar, even, at times, vulgar.

How such a word comes by all these associations is a fascinating and roundabout story: Paisley, in fact, is the name of a city in Scotland that became known for its machine-woven imitations of extremely fine tapestry-woven shawls that came to the West from Kashmir, the remote northern corner of India.  Paisley became the generic name for all such shawls, whether made in the many thriving weaving centres in Britain, France, or India.

The history of the Kashmir shawl spans the nineteenth century and illustrates three of that period's major legacies to our contemporary world.  It shows the transformation of craftsmanship by the Industrial Revolution.  It demonstrates the instincts and workings of imperialism, both economic and cultural.  And it is a morality tale for all those caught up in the boom and bust of fashion.

My discovery of shawl weaving took place in Kashmir in 1985, several years after I took up tapestry weaving as my personal vocation.  By chance we wandered into the School of Designs, in the Lal Mandi district of Srinagar.  In one of a row of studios a group of weavers - men of various ages - were engaged in what I recognized to be intricate tapestry weaving, "low warp", that is, with the warp horizontal on the loom.  Literally hundreds of wefts, wound on straw-like bobbins (kani) were heaped up across the width of the fabric, and the weavers were taking their instructions from strips of paper with long rows of written figures, not from a visual design.

As a tapestry weaver the first thing that struck me was the fineness of the weaving-using dozens of warps per inch to produce a fine woolen fabric to drape comfortably over the shoulders, rather than my 4 to 6 warps to the inch with a result like a flat-woven carpet.

I have little interest in objects simply because of their age or rarity, but I am perennially curious about the craftsmanship that went into them, the technologies of beautiful things.  Compared with the number of admiring picturebooks and features that have been published about Kashmir shawls, and how hard it is to overlook their technical accomplishment, virtually nothing has been explained about how they were made.  The second part of this paper will describe my investigation of the traditional weaving process.  Though it is too laborious to contemplate, even for today's tapestry weavers, for whom patience is more than just an advantage, it is not quite a lost art.  The more I have learned since that late summer day in 1985, the longer I wish I had stood watching over those weavers' hunched shoulders.                                                 

Tapestry shawl weaving (kanikar) in Kashmir was probably brought from Persian and Central Asian contacts under the enthusiastic patronage of Kashmiri ruler Zain-ul-Abidin (reigned 1459-1470 AD) and later Akbar the Great (1556-1605) at the height of the Moghul empire across northern India.  In terrain complicated by the Himalaya and other breathtaking mountain ranges, Kashmir is more Central Asian, Moslem, and temperate, than Indian and sub-tropical; it is closer to the medieval centres of power and culture - Samarkand, Afghanistan, and beyond - from which waves of Turkish, Persian, and Mongol invaders have swept into India since the 11th century.

The high mountain ranges also provided scope for refinement of the fibre of choice for shawl weaving.  In response to the severe cold of altitudes over about 15,000 feet, a species of mountain goat produces an undercoat of extremely fine soft wool called pashmina, which has been christened "cashmere".  Limited quantities of this wool were traditionally brought down by caravan from western Tibet and Kirghizia into Kashmir, notwithstanding physical barriers, political instabilities, and efforts to monopolize the trade in this particular commodity.  Depending on its quality the wool was sold, or let out to the spinners and dyers, in small amounts painstakingly weighed and accounted for.

Though shawl weaving was not a loom-controlled, mechanized process, neither was it carried through all its stages by individual weavers.

Division of labour was carried to extremes, with scores of people participating directly in the production of one shawl.  These include the broker dealing in wool, the women who separate the fleece, clean it, and spin it, and the men who dye it, make and dress the warp, thread the heddles, draw the shawl pattern, call colours as the pattern is coloured in, transcribe the coded guide to weaving (talim), weave the shawl, tweeze out imperfections, and wash and stretch the woven shawl.1
Many of these trades belonged to traditionally Moslem hereditary castes, but were practised at the whim of employers, loom owners, entrepreneurs, and sales agents.

"Shawl" is taken from a Persian word shal for a length of fine woollen fabric used as a garment.  The Kashmir shawl was known in Europe from travellers and trading contacts in the 17th-18th centuries.  From the earliest accounts admiring the shawl's craftmanship and fine warm soft fabric, it had a reputation for being rare and costly, a rectangular garment worn by nobility, and, ironically up to the time of its introduction to Europe, by men.

With the decline of the Moghul empire, and following the battle of Plassy (1757), the British East India Company became the major trade and political force in India, along with French, Dutch and Portuguese outposts.  The Company held the monopoly for both import and export of goods from India, and increasingly taxed and controlled the manufacture and movement of goods within the country, particularly textiles.

By the late 18th century, both the empress Josephine, wife of Napoleon 1 of France from 1796-1809, and English royalty were setting the example of their taste for Kashmir shawls before ever-widening circles of the fashion-conscious.  In Turkey, Russia, and Central Asia where they were also popular, purchasers of shawls were accustomed to stipulating the colours and designs, shapes and sizes, in their orders.  Queen Victoria (reigned 1837-1901) received an annual tribute from the state of Kashmir, including specially-woven shawls, square in shape, which she wore folded diagonally.  The colourful shawls complemented white cotton dress fabrics which were common at the time, and in the early 1800's the price of a Kashmir shawl in Europe was about L70 - L100.  Very quickly, supply could not keep up with European demand, and many measures were adopted in both Kashmir and Europe to shorten the estimated 18 to 36 months required for a fine tapestry-woven shawl, to cash in on this demand.

A short-cut of sorts, applied to the tapestry shawl, was to assemble dozens, even hundreds, of separately woven pieces, each individually shaped by its place in the design.  Thus many weavers could contribute simultaneously to one shawl, along with an equally skilled rafugar to darn the fragments together with imperceptible stitches.  Victor Jacquemont, a French naturalist on a mission to India in 1831, reported that the strategy of piecing shawls together also facilitated the collection of taxes on every scrap of weaving at the earliest opportunity, and that weavers, out of fear of dismissal by their employer, were reluctant to leave large portions of work on the loom.

An interesting analysis has been done recently
 which among other things suggests the design advantage of pieced shawls: several identical pieces placed in different orientations according to the design, are more easily woven than one continuous fabric showing the same portions at different angles to the warp and weft.

Khwaja Yusuf, an Armenian agent representing a Turkish trading company in Kashmir in 1803, is said to have introduced the idea of embroidery simulating more quickly, and at one-third of the cost, the style of woven shawls.  Over the next 20 years completely embroidered shawls (amlikar) took over a significant share of the market, and are practically the only ones still made today.

Together with limited supplies of pashmina wool, the elaborate system of workers and owners, and a dedication to handwork rather than loom technology, taxation played a part in the limitations on the shawl industry in Kashmir.  Licences and taxes were imposed on both the weavers and their production; by 1823 taxes represented more than a quarter of a shawl's cost, with additional payoffs and profit-taking exacted wherever possible.  Jacquemont observed one of many colonies of Kashmiri weavers, desperate enough to escape over guarded mountain passes, in neighbouring Punjab where taxation was less severe.

In Europe imitation of the Kashmir shawl was taken up as a challenge to the technology of weaving.  Until the end of the 18th century these imitations were primarily yardage cut for dressmaking and furnishing uses, rather than a flat, symmetrically-designed woven garment.  The intricate, multicoloured patterns and curving lines exceeded the capabilities of shaft type looms.  A draw-loom, with a network of pulleys and cords to select and lift warps indicated in the design, required the coordinated work of the weaver and the "draw boy".  The combination and sequence of warps had to be re-tied for each design change, but could be followed step by step during weaving.

A characteristic of loom-woven fabric, compared with tapestry, is that the weft passes from edge to edge; in multicoloured brocade weaving, a large proportion of each weft passes across the back of the fabric in long floats.  The "ten box lay" introduced in 1812 made it easier to use up to 5 shuttles interchangeably.  The weight of the fabric might be as much as two-thirds reduced by cutting away the long floats, leaving the remaining weft held down by the density of the weave.  To a tapestry weaver this type of structure does not show the same integrity and scope.

Efforts to obtain pashmina or establish shawl goat flocks in Europe were not a success.  The wool became felted and the goats perished during the long tropical sea journey, or the survivors did not produce their soft undercoat in Europe's milder climate.

In the competitive atmosphere among manufacturers provoked by the fashion phenomenon, the latest designs and most recent arrivals from Kashmir were traced and copied in Jacquard-woven shawls, often within days, in Paisley, Norwich, Edinburgh, and centres in France and Austria.  About L12 would buy a shawl of this type in the early 19th century.

The Jacquard mechanism, invented in 1802 in France, and in wide use there and in British shawl factories by the 1830's, remains a classic device for figured weaving, and is cited by weavers as a precursor of the computer.  Each warp thread in the repeat is separately controlled, and the combination and sequence of lifts is automatically read by the mechanism from a series of punched cards.  All that's needed to change the design is to provide a new set of cards.

While a draw-loom is already a complicated and ungainly piece of machinery, the Jacquard mechanism is credited with hastening the formation of factories because the mechanism required overhead positioning on the loom that the ceiling of a weaver's house could not accommodate.  Foot-powered Jacquard looms, with the width and fineness of the fabric limited by the number of 10 gram counterweights the weaver can lift with his tromp, are still used in India.  In the West these have long been superseded by power-driven looms.

Being least qualified to discuss the motifs and style that evolved and became known as paisley, I wish to rely on a sequence of drawings of the characteristic paisley figure known variously as buta (plant), turanj (cone), kalka (flame?), mirach (chilli), badam (almond), or ambi (mango), taken from John Irwin's classic The Kashmir Shawl.  Evident from the sequence are the origins of the figure in nature and traditional representations, and its evolution into abstraction, decorative technique, and horror vacuii.

As trade goods, precious though they were, shawls were designed since their early days to suit the customer.  Both in Kashmir and Europe, French designs set the style and were most often copied.  By the 1820's, with the shawl's popularity burgeoning, European design influence pervaded Kashmiri weaving, frustrating the search for examples of native tradition.  Ironically, from before 1800, only fragments of shawls have survived.  The Jacquard loom, exemplifying technical advances close at hand to European designers, may have contributed to the departure of designs from traditional roots.  Through this period up to the 1850's and 1860's skirt and sleeve profiles widened, making the shawl a more appropriate accompaniment than a fitted coat.  But other introductions of the industrial age such as the sewing machine, a fringe-making machine, even published knitting instructions, offered new directions and alternatives to the woven shawl.

With so many versions of the shawl on the market, competition sharpened over availability and cost factors.  Far fewer colours were used, along with coarser yarns and weaving; Kashmiri weavers in Punjab were not able to obtain pashmina wool.  Field and border portions were stocked separately and assembled to the customer's order.  As the mystique and quality of the Kashmir shawl declined, the allure of its loomwoven imitations also faded.  Prices ranged down to as little as Ll, and printed fabric copies could be had for a few shillings.

It is given as a kind of ultimate insult to the Kashmir shawl that English shawls were being sold in India even as they were losing favour in the West, and possibly a cheap machine-woven fabric might be preferred to a slipshod handmade one.  But it should probably be seen in the context of unequal trade relations between Britain and its colony India.  When Indian cotton textiles threatened the market for British textiles, they were excluded or subjected to import duties of up to 80 per cent.

When British manufacturers flourished, they lobbied sucessfully in 1813 to be able to export to India not subject to the monopoly of the East India Company.  This was called "free trade", a term that carries about the same ring of truth today.  British rule in India restricted imports of Western technology, taxed the internal exchange of Indian goods, and flooded the country with British cotton textiles.  The cumulative result was widespread unemployment among artisans and native manufacturers, a return to impoverishment and subsistence agriculture from what had been previously a more diversified economy.  While the East India Company's trade monopoly dwindled in favour of governmental operations, and gave way to direct British rule in 1858, the tide turned on free trade, and by 1880 protective tariffs had reappeared in many parts of the West.

France's disastrous involvement in the Franco-Prussian War (1870-71) is often cited as a key event in the end of the fashion for Kashmir shawls.  Apart from that, interest had begun to decline by the 1860's, and with European and American factory shawl production continuing apace, a glut of shawls, especially the cheaper versions, developed as quickly as the shortage had, 70 years before.  The trajectory of the first experiment in mass-marketing could be measured, and the descent of this craft from the exclusive to the commonplace was complete.  Shawls which were not packed away in cedar chests, reverted to their earlier use as fabrics cut into other garments and furnishings.  The number of shawl looms at work in Kashmir dropped sharply through the 1870's, until with severe famine in 1877-79 the weavers "died like flies" Those who survived, hunched and blind from their dedication to such intricate work, were unemployed and destitute.  Embroiderers fared better by applying their skills to other fabrics.                          

The techniques which went into tapestry-woven shawls are widely considered to be lost.  In my research I encountered no adequate description of the weaving process, nor even a reference to one within the historical accounts.  Without my own experience as a tapestry weaver, I wouldn't have been prepared - or perhaps even appreciative enough to be curious - to try to understand this wonderful, impossible art.  What follows is meant as a practical outline of the shawl-weaving process as it was followed in Kashmir, and as it might be tried today, given fairly conventional equipment, and uncommon patience.  Some is my own attempts to work through the gaps non-weavers have been forced to leave behind.  It remains, in any case, incomplete without the intuitive manipulations by the weaver steeped in experience of the particular structure and scale, to achieve details and smooth transitions not completely described in the talim.

As mentioned earlier, there was a high degree of specialization in the steps to manufacture a Kashmir shawl.  This was also true of the design process.  The pattem-drawer (naqqash), the highest paid of all workers, produced a full-scale drawing of the shawl design.  With the help of squared paper, or holding the design under a warp of suitable spacing, from this was read by the colour caller (tarah guru) the row-by-row spacing of each coloured weft, for example, "10 red - 1 blue - 5 gold - 1 blue - 5 red . . . " from edge to edge of the fabric.  G. W. Leitner, in an account from 1882, describes the scene in a factory where at the same time weavers (chalbati) work to these instructions, and a clerk (talim guru or nawi) records them in a kind of shorthand in long lines of figures combining number and colour.  From the transcription (talim) the design can be re-drawn, or it can be followed directly by weavers to weave across the specified number of warps with each coloured weft in turn. Leitner, an "English linguist and cryptologist" may provide more
 on the reading of the talim by virtue of his code-breaking skills.  While it may be too much to suggest that the talim was deliberately made difficult to read in order to preserve ownership rights, my own survey of languages and scripts in the region suggests that conventional numerals were not used.  In fact, different number symbols seem to be used in talims from different sources.

The talim which I worked at deciphering appears in two of my sources (Irwin, Rossbach), was "acquired in Kashmir, 1881", and resides in the Victoria and Albert Museum.  It shows 12 long rows of figures, aligned at the left margin only.  Each figure consists of one of about 10 different symbols with a smaller notation placed above or below.  From a table accompanying another talim was confirmed that the notation refers to colour.
  Even though not all the same notations were listed and specified, there may be a conventional association of certain marks with agreed-upon colours.  The authority for any particular shawl would be a sample card of the dye lots being used, showing the assigned notation.  For my purpose an arbitrary choice of colours was sufficient.
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[image: image3.bmp][image: image4.bmp]Looking at the talim below, and hypothesizing that symbols for lower numbers (1, 2, etc.) would occur more frequently, I noticed that the commonest symbol by far was (     ) and secondly (     ).  A series of many together, suggested an area of fine detail or narrow warp-wise stripes in the design.  I was ready to accept (     ) as "one" or at least, the smallest unit of weaving, and (     ) as "two" with slightly less certainty.  Finally, looking at the first figure in each row of the talim, presumably representing a vertical warp-wise edge at the left side of the design area, I noticed a sequence of symbols thus: (        ,        ,        ,         ,         ,        ,         ,               ,     , ,      ,  , ,   , ,   ,   ,       ) all with the same notation (colour).  In this progression I recognized the sort of accelerating change in the ratio of width to height that describes a curved line in tapestry weaving.  From this visualization, quite appropriate to the subject, I felt confident in assuming:
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At this point I began to plot the rows of figures on squared paper, a little at a time, using these assumptions about the smaller numbers, and evidence of continuity of colour and line in the design, to deduce the value of other symbols up to nine.  Similarly the symbol (        ), ten, and (        ), twenty, which when linked with the other symbols represent numbers in the teens and twenties (for example,           = 13).

By the time I had worked out an initial portion of the talim, all 12 rows and just under 40 units in width, all number symbols were accounted for and a floral design was evident.  I continued through the talim section by section from left to right, sure that I was just confirming my solution.  When I was about three-quarters of the way from left to right, I observed some misalignment that suggested errors.  Though logically the fabric should be a consistent number of warps in width, discrepancies in the total units in each row amounted to 168 units (average) plus or minus I unit.  I feel this can be accounted for by simple errors in both my reading of indistinct figures in the talim, and in the original numerical interpretation
 of the drawn design.  For example, at one point in my reconstruction the talim yields a design (          )  where             (         ), a tiny flower, would be expected, like two others given.  Leitner's description of the talim ends: "Any mistake which might have occurred is corrected by a comparison of the parts [image: image14.png]Eﬁgl-ﬁ--ZM%
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woven with this paper." It's a modest, commonsense judgement put into the weaver's hands, which are also guided by the conventional style of representing familiar floral motifs, by a high degree of symmetry in many designs, and by the presence of a particular colour of weft, established by the previous row of weaving, at the point where the weaver would expect it to be used again.

Other assumptions based on my weaving experience participate in the transformation from talim to fabric.  The rows appear to be read from left to right, the uppermost first.  But in weaving the first row is at the bottom of the page, so to speak.  This is how my reconstruction of the talim has been laid out.

Secondly, what does each square of the grid represent?  Logically it will be the smallest repeatable unit of the woven structure.  In the case of 2/2 twill, it is a group of 4 warps in width.  Leitner describes the unit as a nal or "pair".  This is what the weaver sees when treadling a 2/2 twill, as, of each 4 warps, 2 adjacent ones are raised and 2 remain lower.

The smallest repeatable weave unit in 2/2 twill is also 4 wefts in height.  The square grid of my reconstruction appears more-or-less correct in showing the proportion of height to width of at least some symmetrical floral figures.  Thus each row of the talim would be worked left-to-right, then right-to-left, twice each, producing 4 stitches of colour for each square of the grid.  However, some shawl fabrics (unrelated to my talim) show details and tapering shapes with only two stitches together, implying that each talim row corresponds to only one left-to-right right-to-left sequence.  Possibly the reading of the talim proceeds independently of the four-step twill treadling.

My researches up to this point hadn't prepared me for the chance to inspect with a 10x  handlens one of the Museum for Textiles' Kashmir shawls.  I was reminded that the scale of the weaving is microscopic - the look of 100 warps to the inch had somehow failed to present itself when merely quoted on the page.  At that customary fineness, my drawings of part of the talim would be reduced to a scrap of weaving about 1/2 inch by 1 1/2 inches.  It is clear to me that the weaver cannot work on this scale primarily "by eye", that is, compare the fine detail of his weaving with a visual design, or keep track of wefts moving in alternate directions in the shed.  Hence the advantage of the talim's numerical instructions, and to some extent the characteristics of the woven structure.  Because, while tabby weave and properly meshed interlocks would be practically invisible, alternately raised pairs of warps in the twill treadling can be seen well enough to be counted, and the so-called double interlock requires an exact repetition of manipulations at every conjunction of wefts.  Working in this manner requires a steady continuity of concentration on the rote instructions, more than just interactive visual judgements as needed.

Twill weave structure has two other advantages for the Kashmir shawl.  Twill fabrics have a softer drape and feel than tabby, important for a garment, and where the softness of the fibre used is highly prized.  And with less of the packing-down normal to tabby-woven tapestry, longer twill stitches provide a good degree of coverage of the warps.

The use of twill has some disadvantages for tapestry: the twill texture, a diagonal progression of four weft stitches in each repeat, interacts with the tapestry design and can bring to it interest or interference.  Vertical, warp-wise lines are less distinct than in tabby, where the deviation in width is only one warp instead of three.  In twill tapestry, once every 4 rows all wefts must be "backspaced" 3 warps, in order to follow vertical design lines rather than the diagonal twill texture.  This tendency to reduce design clarity may be what pushed shawl weaving to the practical limit of fine scale.


The twill structure complicates the technique of interlocking tapestry wefts to provide a smooth strong fabric.  Where all wefts move in the same direction, the single-interlock method is less satisfactory, than where wefts move in alternate directions, even in tabby weave.  The doubleinterlock method provides a firm join through an easy series of manipulations at each exchange of wefts.  But this also has its costs.  The fabric must be woven reverse side up on the loom in order to handle the wefts, and the fabric will have definite smooth (front) and ridged (reverse) sides.  The ridge follows the boundary between weft areas, and shows a double line of the two weft colours reversed.  The early solution to this drawback was to weave two identical shawls (doshala) to be sewn back-to-back.  But then, nothing was too much to demand of the poor journeyman weaver.

For this twill weave structure the basic requirement is a four-shaft loom.  In order to distribute the tension of opening the shed evenly among the extremely fine warp threads, a counterbalance type loom was used, furthermore constructed so that the heddle-to-back-beam and heddle-tofront-beam distances were equal.  String heddles were preferred, and reed and beater were used, rather than a tapestry comb, to keep the leading edge of the weaving straight and square.  Sizing was applied to the warp, and temples were used to help maintain uniform width in spite of the tendency of many separate wefts to cause uneven tension.

Pashmina, the luxurious fibre that combined with Persian technique in Kashmir, the carefully collected mountain goat underfleece, was sorted and graded according to colour and quality, picked over to remove the coarse outer hairs of the goat's coat, cleaned, and spun-the only steps in the whole manufacture traditionally done by women.  Two-ply yams were used for warp; singles, though somewhat thicker, for weft.  Silk was sometimes used for added strength in warps of the side borders, and in Europe where pashmina was not available, the usual combination was silk warp, wool weft, or some other combination or mixture of these two fibres.  Of sheepswool today, Australian merino is preferred over Indian wool by quality-conscious Indian weavers for ordinary fabrics (surprisingly, considering the hard-currency cost for a Third World country), and may be used in a shawl warp with pashmina weft.

From Moghul times, natural dyes - reds, yellows, indigo, black, along with less distinct colours from herbal sources, and the carefully separated natural colours of the fleece - were used with sensitivity to produce as many as 300 shades.  Later in the 19th century, with more emphasis on intricate design and less on the depiction of natural flowers, a muchreduced number of shades was used, and quality and fastness declined.  The arcane knowledge of the dyer included extracting green dye from imported English baize to be re-used, and subjecting fabrics to the fumes of smouldering sulphur to obtain a pale yellow tint.

For the contemporary weaver interested in sampling and reconstructing the twill tapestry technique, the use of pashmina and natural dyes is a side issue.  Hand-dyed silk yams are probably the best answer to working on the scale of Kashmir shawl weaving with a quality material, where the sett might be anything from 60 to 90 to 120 warps to the inch.  My feeling is that weaving at some approximation of this fineness confirms important observations about the usefulness of numerical instructions rather than a cartoon, and about overcoming the less distinct tapestry images produced by the twill structure.  At this time, I have begun a weaving sample using standard size cotton-polyester sewing thread as warp, initially at a sett of 128 threads to the inch (too close to allow the slightly weft-predominant weave that would be appropriate), and single threads of cotton embroidery floss as weft.  This sett does indeed seem to represent the limit of manageability by counting the pairs of warps lifted, with the aid of strong light and the occasional use of a handlens.  In fact, a more detailed design, with wefts crossing one or two pairs of warps, is easier to count than wefts crossing six, eight,or ten pairs.  The doubleinterlock weft-joining technique works straightforwardly, with no close inspection required to judge which weft continues over or under the next warp after the intersection.  In the direction of weaving, the next weft passes up, over, and forward of the weft just dropped.  Because all wefts move the same direction in each row, adding or deleting a weft of new colour is simple, requiring no compensation at neighbouring weft joins.  Wefts can be, and were, carried across short distances on the reverse of the fabric, to continue the same colour around a small figure, perhaps ¼ inch .


All this is just a start and an approximation of Kashmir shawl weaving, albeit an encouraging one.  Much remains in terms of analysing and reproducing the depiction of images and fine details, and the strategies that do not seem to be specified in the talim as it was discussed here.  Some of these finer points may depend on the weaver's experience and dedication in keeping track of specific warps, not just the warps lifted in the treadling sequence.  An open-ended series of anecdotal appendices are called for here, but my feeling is that the structure is intelligible and workable.

The remarkable thing is that these insights seem to me to enhance, not devalue, this marvel of craftsmanship by substituting in part rationale where only mystique was offered.  Given all the time in the world, or the feudal or economic clout to say, "YOU do it!", someone did, using methods that perhaps now make more sense, but with such refinement that they still retain a touch of the miraculous.
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 Postscript to "The Kashmir Shawl: Lessons in History and Studies in Technology"





Recently, I received a complete copy of G.W. Leitner's "An Account of Shawl Weaving..." which confirms my reading of the talim symbols, and gives different versions of the "shawl alphabet" with examples of talim, corresponding drawings, lists of symbols, and even color swatches.





I finished the sample of twill tapestry woven with sewing thread and embroidery cotton, at a sett of about 70 warps per inch.  After completing a portion of the talim reconstruction described above, in which each weave unit is represented by four stitches of the same colour in pattern (a), I felt the twill texture had too much effect on the look of the design.  Repeating the sample using pattern (b) showed some tendency to counter the twill texture, but still seems disappointingly clumsy.





               �                                                                              








The occurance of half units in Leitner's analysis of talim numerical symbols, together with the regular appearance of single warp threads lifted at the edges of the fabric during the twill treadling sequence, offers some further scope for more precise interpretation of the talim in weaving.





To anyone inspired by the possible application of computer graphics display to the task of talim reconstruction, more quickly and correctably than my use of markers and squared paper, I would be happy to provide material.
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