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An Eighteenth Century Digital Technology   by Peter Harris

Savoir Re-Faire la Tradition / Re-Crafting Tradition  symposium, 25 November 2006 

To get a chance to address relationships between past and present is a readymade opportunity for my subject, because the “paisley” shawl phenomenon of the 19th century was so wide-ranging and long-lived in its effects. Many historical observations are there to be made, that could just as well be applied today.   Perhaps the least of these is the name we can readily put to a characteristic design style.

Tapestry shawl weaving in Kashmir expanded into an industrial-scale activity as early as the 17th century, employing tens of thousands of workers in the specialized trades of actual production, from the spinning and dyeing of the yarns, to the washing and blocking of finished shawls, as well as workshop owners, dealers, agents, shippers, tax-collectors, and a few artists and designers.

Shawls were the epitome of the fashionable garment, at first exclusive luxury goods modelled and gifted at the courts of the Mughal emperors in India in the 17th century, and in France in the early 19th.  Ever-widening circles of the admiring and covetous, led to rapidly-growing demand.  The expansion and contraction of the shawl industry in Kashmir was closely tied to the fashionability of its exports.  The buyer’s preferences had always had a strong influence on shawl design, from the styles set by artists of the Mughal court, to the different designs popular in various princely states in India, and countries abroad.  From early in the 19th century, there were said to be no shawls uninfluenced by European, mainly French, design.  When times were good, the Kashmiri weaver was not allowed to vacate his post, and when times were bad, as when a final loss of fashion status and market access abroad, combined with domestic crop failures in the 1870’s, the weavers “died like flies”
.

The pace of change in designs and manufacturing methods was forced by overwhelming market demands for more product, delivered sooner, both in the weaver-controlled tradition in Kashmir, and the loom-controlled techniques perfected during the emerging Industrial Revolution in Europe.  

The ownership of Kashmir was eagerly sought by regional rulers – Mughal, Afghan, Sikh, Hindu – for the right to tax the revenues of shawl production.  A  long background of oppression lies behind the post-1947-independence dispute over Kashmir that continues up to the moment.  A current political spokesperson
 remarked that Kashmir has not had a sovereign ruler for 400 years, since Akbar usurped control from Yusuf Shah Chak at the formation of the Mughal Empire in India.

The desire to get a piece of the action led to multiple layers of middlemen, trade routes and trade deals, such as the longstanding monopoly on the trade in so-called “cashmere” (pashmina) fibre from which these shawls were made, and which was not produced in Kashmir but came from more upland areas in western Tibet.  Travellers’ accounts report anecdotes of all sorts of surcharges, corruption, commercial piracy, and exploitation of workers.

All these social observations, here as elsewhere, may just have as their common denominator the profit motive, the somewhat less-than-original determination to exploit an already-proven success, the tale of the goose that lays the golden eggs.  

Meanwhile in Europe, the Industrial Revolution was technologically and socially transformative, and the mechanization of textile production was its most conspicuous success, eliminating first handlooms and finally all but the largest of the world’s textile mills from everyday production.  Advances in textile technology attracted and rewarded many strokes of inventive genius.  It is a commonplace among weavers that the Jacquard mechanism is the precursor of the modern electronic computer.  The truth of this claim is made visible to anyone who has a chance to look into the mesh of the Jacquard’s intersecting hooks and blades, or before the Jacquard, the more delicate choreography of a draw-loom’s cords.  The leap from textile to mathematical applications was made by Charles Babbage, mid 19th c. inventor of early “engines” that used punch-card instructions to program the machine, and gears and levers instead of electrical circuits to make the calculations.

Tradition has it that Kashmir shawls first came to notice in France after being brought back from Napoleon’s Egyptian campaign (1798 - 99), and were favoured at court by Josephine as in this 1809 painting, at the same time of the patenting of Jacquard’s loom mechanism in 1805.  The Kashmir shawl displayed impressive painterly imagery and set a very high standard for what could be captured in weaving, but a Jacquard or drawloom-woven shawl uses a completely different fabric structure to achieve figured designs.  A long period of evolution and convergence began, in designs used to manufacture in both Europe and Kashmir, not only in both tapestry and loom-controlled structures, but also stitchery, patchwork assembly, and printed fabrics.  Designs which were composed in trend-setting France but woven in Kashmir twill-tapestry technique, possibly were better-suited to loom-controlled, shuttle-woven methods because of their elongated designs and dispersed appearance of a limited number of colours.  

All eventually became known as “paisley” in English, a stylistically-recognizeable shawl named after a major weaving centre in Scotland.  One disreputable result today is that sections and fragments of these different fabric types may find themselves creatively recycled together in the continuing market for antique shawls. These events in fashion, technology, and international trade make me, as a tapestry weaver, want to remark on the historical presence of my metier at the launch of the Industrial Revolution, though as if it were a fox, set before the hounds.

But there was an even more strikingly modern and relevant development within the Kashmir shawl industry, reflecting the level of its sophistication and success, that appeared before its opening to the West.  Shawlweaving had likely become established in Kashmir in the 15th century through contacts with Persian weavers, and patronage grew enormously in the Mughal Period (1586 – 1753).  There was an emphasis on painterly, often highly realistic imagery of flowers, and designs were methodically made from artists’ drawings.   During this period there was a similar creative efflorescence in miniature painting, and the arts generally, at a time of feudal stability and prosperity in India.  

The challenge to weavers was to capture and replicate imagery that was not inherently weaverly, symmetrical, angular, or consistent in detail.  The weaver is necessarily working across the field of the design a row at a time.  There are a number of ways to document this information and guide its reproduction, and in Kashmir the most precise and repeatable method came into use:

The most innate and often unconscious method to follow is memorization of the design, either according to what it should look like, or the steps involved in each successive row.  While the scope of even unconscious memorization should not be underestimated, small traditional motifs, frequently repeated, would be a style natural to this method.  

Another obvious method would be to prepare a diagram of the design on a grid that represents the weave structure, ordering and limiting the detail that can be transferred to the weaving.   Such a diagram will show the context for the steps the weaver currently faces – he can recognize the design of the rows preceding, and anticipate the changes coming in the next rows – but a lot of time may be lost fumbling to locate each new stopping-point in the diagram, so that the weaver can continue his progress
.  

The Kashmiri method developed for tapestry shawl designs was to translate each row of the design as a precise set of steps, given in a line of shorthand figures, adding up to a block of text that specifies a block of design, covering a specific width of the weaving.  One may speculate that for the translator, viewing the design as a diagram correlated to the weaving, necessarily precedes composing the text of each row.  Each next step names the colour of the weft and the number of raised pairs of warps that it crosses, in the advance across the width of the fabric.  This was a rigorous method, applicable in principle to any design, and producing results detailed to the limit of the weave structure.  The weaver may not know in advance what will arrive in the next row, but he is told exactly what is his next step, each step of the way in an understood arrangement.  

The talim (“instructions”) is prepared through a process of scanning the original artist’s drawing, in a format that matches the twill cloth structure, where the scale and resolution of the image are key considerations, where pattern repeats will be tiled together to cover the fabric, and where if you reach the end of a pick of weaving with steps left over, you know you have performed an illegal operation.  

The familiarity of these concepts has prompted me to reflect that today digital images increasingly surround us, and their digital qualities are increasingly understood, manipulated, and taken-for-granted, by the operator of a computer or digital camera, if not every casual viewer.  Perhaps I was well-placed to observe the novelty of the digital image because of multiple fresh encounters with it: the primitive black-and-white television that first came into the house when I was a child, and more recently, though I never developed the habit of watching television, like many artisans I spend a surprising amount of time at the computer.  This awareness contributed in turn to my appreciation for the pictorial-weaving capabilities of tapestry, and my curiosity about the correspondence between rows of text and designs in shawlweaving.  

There were many advantages to a system of design record-keeping where every detail not only appeared, but was named.  Of all the designers’ jobs, skilled as they were, only the talim writer’s required literacy.  And while each weaver facing a design diagram would have to locate his next move visually, one literate reader could announce the successive steps to the weavers at his elbows working on repeats of the design in the same cloth, or a room-full of weavers working at their own looms.

The accuracy of the talim is digital and fixed: no matter how fine the weave structure, the relationship of the design to it is precise, not approximate as it can be with visual methods.  This was especially important for weavers working on the reverse side of the fabric obscured by interlocks, floats, tag-ends, and bobbins of the wefts in use, at threadcounts of 80 ends per inch or more.  The weaver’s manipulations proceeded routinely, only measured by the width of each weft pass before exchanging it for the next.  Visual inspection might only be prompted if the instructions came out wrong at the end of a row.

Repeats of the design information can be strung together just as accurately as the single version, and text rows can be read in different order or direction, to produce different orientations of the design.  Different colour-ways can be specified by preparing a card substituting the current project’s dye-lots for the colour symbols used in the text.  In these ways a complete shawl can be designed from only a few components, each a limited set of text pages.  Stored patterns appropriate to the different parts of a shawl’s layout – the field, length- and width-wise borders, major and minor – can be chosen in old and new combinations.   The market for both the latest new designs and favourite old ones made necessary a convenient means of archiving patterns in such a way that they could be retrieved on demand, versatile in use, and readily followed by the weavers first-time-out.

If only it could be said that the accuracy of the digital design was independent of the hand it was written in.  Most of the disadvantages of the “talim system” have to do with the fact that the text offers no quick visual check of its contents – the only recourse is to laboriously draft or weave enough rows to establish (or recognize) the spatial arrangement of colours.  Like many “black box” technologies today, if it malfunctions or becomes obsolete, the information cannot be recovered.  When worn talim pages inevitably needed to be recopied by hand, clerical errors remained hidden, later to prove disruptive and frustrating for the weavers.  Pages have been mixed up in good faith, or been glibly misrepresented as complete designs by unscrupulous dealers.  I have seen the same bit of text image published with different captions, and a talim page mischeviously positioned upside-down on the loom for the photographer
.  

When I first started to associate the “brick” grid with representations of shawl designs, it was a response to the “half” units I found at the ends of alternate talim rows, that forced a brick-grid arrangement.  Then, designing for my first extensive woven sample, using markers on square-grid paper, brought me around to to the realization how well the brick grid corresponded to the diagonal displacement of the twill weave structure.  Thirdly, looking at antique fabrics confirmed that all woven details appear in multiples of two picks.  A complete cycle of four twill treadlings, represented by two rows of instructions, each row followed for two picks of weaving, returns the weaver to exactly the same warp-thread starting point to begin the next cycle.    

I have not been able to inquire whether the brick grid was historically or is even today used in Kashmir to try to visualize the effect of the weave structure on the appearance of the design.  But the usefulness of brick grid representation was grasped to great effect in the 1820’s by French shawlweaver and inventor Eugene Deneirouse, who observed it in the detailed design plans of French espouliné (twill-tapestry) shawls shown by the weavers Ysot and Eck in the 1823 exhibition.  Deneirouse built looms allowing the design plan to be placed behind string heddles or neck cords.  This made it possible for the espouliné weaver’s assistant or drawboy to look at the diagram of the design and lift the warps as he calls out the colour required for the weaver’s next weft insertion, step-by-step across the width.  For loom-controlled weaves, if all the details of a certain colour across the width of the fabric are lifted at the same time, tapestry interlocking is no longer possible, but the brick grid represents the twill appearance of the fabric.  

My need to graduate from drafting designs with markers on paper, was becoming as obvious as the suitability of the brick grid, when weaver and software inventor Ingrid Boesel pointed out to me there was a textile design program called Stitch Painter
 that used a brick grid among its bead-weaving applications.  I went from her studio to the computer shop for the first time; this was in 1998.  I realized immediately how convenient it was to be able to correct and modify designs repeatedly.  Over  the years, I have refined my methods for preparing new designs that fulfill the requirements of twill-tapestry weaving.  My most recent samples have resulted from preparing design diagrams and talim-style weaving instructions from photographs of antique shawl fabrics.  Every unit of a scanned-and-pasted image is hand-corrected at least once, and the end result is only a set of instructions for tapestry weaving, a process that has not been mechanized yet.  Only one key part of the process is actually automated – the conversion of draft to text – a lucky feature of the Stitch Painter program.

The job I am doing, in the context of the traditional process of preparing a shawl design, is that of the tarah guru (“colour-caller”).  When the naqqash (artist) first draws the design on unlined paper, the scale and colours of the weaving have not been decided.  The colour-caller, probably the most skilled employee of the weaving workshop, has to plan the scale of the design repeats and the colours required, in order to make his scan and dictation of the steps for each row of instructions.  The talim guru (scribe) records the dictation.  According to a description published by G. W. Leitner in 1882, weavers at looms work directly from the dictation at the same time.  Considering that each row of the dictation must add up to exactly the same total width, typically anything from 25 to 200 units, it’s clear to me that feedback from the weavers would contribute to the corrections and revisions needed to make the talim literally worth repeating. 

The process I am using, because it involves transferring the design onto the grid at an early stage, puts more emphasis on trial-and-error adjustments, which may not diverge very much from the traditional approach when the original design is clear.  But if new designs are begun this way, the effect of working on the grid from the start may be to produce designs that are more weaverly, less painterly, than the tradition.  And if the scale of the design is fixed from the beginning by the grid, more work is duplicated making later adaptations.  Both approaches require a background of tapestry weaving experience in order to specify details that can be captured efficiently in the scale of the weaving.  

I do think that CAD methods could contribute to the survival of present-day twill-tapestry shawlweaving in Kashmir, by making it easier to re-create favourite traditional designs from antique fabrics or photographs.  And it would be yet another encounter between a medieval central-Asian craft tradition and Western high-technology, whose histories have been so interwoven.
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� Quoted in Irwin, op. cit., p. 18.


� President of People’s Democratic Party, Kashmir, 30 October 2006. 


� A reason cited by Deneirouse to employ a weaver’s assistant or drawboy to read the design diagram, in Ames op. cit., p.154.


� One version of the former can be seen in “Crafts of Jammu, Kashmir and Ladakh”, Jaya Jaitly, ed. (Ahmedabad, 1990), p. 51; the latter in “Kashmir to Frankfurt, A Study of Arts and Crafts”, Abdul Ahad (Delhi, 1987), between pp. 128-129.
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