Decoding the Talim  by Peter Harris

The traditional Kashmir shawl, celebrated in Mughal times and later, is an example of fine tapestry-weaving. When the shawl became hugely popular in 19th-century Europe, a large part of the production was taken over by the Jacquard loom or by needlework, but the tapestry shawl remained the standard of comparison. As a newly-educated tapestry-weaver, I was fortunate to see shawl-weaving being demonstrated at the School of Designs in Srinagar in 1985, and I became fascinated by the relationship of the lines of text instructions (talim) that the weavers followed to replicate the design. How could all the details and fluidity of a pictorial motif like a bouquet of flowers (see figure C) be compressed and arranged in lines of shorthand figures?

Regardless of the origins of shawl-weaving itself, the talim system of recording the design information was a remarkable Kashmiri innovation, a precursor of the modern digital understanding of images, and inventions in “software” as opposed to “hardware”. When weavers in prehistory discovered ways to elaborate and decorate their cloth, the relationship of a woven image to a recognizable object, for example a flower, would be a digital treatment without necessarily being understood as such – it would be just the most detailed expression of the flower obtainable with a limited number of threads. The talim abstracts and reassembles that information in a logical sequence for the weaver. According to E.G. “Gassy” Marin's travel journal in the British Museum, a shawl-weaver in Gandarbal, in 1933, claimed that the “shawl alphabet was invented in the 18th century by Phormans Kasaba”; it was probably needed as a way to archive and recycle the many designs being created for a busy, large-scale, shawl-weaving industry.

The Kashmir shawl technique is described as “twill-tapestry”, a combination of two distinct concepts. First, the underlying structure of the cloth, the consistent pattern of interlacements of warp and weft threads, is known as “twill” weave. In most diagrams of weave structures the warp threads are usually represented vertically; they are the threads attached to the loom with the ends at the bottom edge of the diagram toward the weaver. The weft threads, running horizontally, cross the warp threads in a consistent pattern from edge to edge of the fabric. To produce the pattern of interlacements, one set of warp threads is lifted while the rest are lowered, and a weft thread is passed through the space that is created between them. In plain weave, all the warp threads belong to just two sets, which might be described as every-second-thread or odds-and-evens. One set is raised for one row of weft, the other set for the next row of weft, and repeat. The underlying fabric structure in most tapestry weaving traditions is plain weave.

But for this very common variety of twill weave (see figure A), four sets of warp threads are required. Imagine the warp threads numbered 1-2-3-4-1-2-3-4 and so on across the width. All the “1”s are attached to one shaft of the loom’s harness, all the “2”s to another shaft, and so on, for a total of four shafts. When one shaft is raised, or “treadled” as we say, every fourth warp thread is lifted. In actual practice, two adjacent shafts are lifted together, say numbers 1 and 2, presenting two threads raised, two lowered, two raised, two lowered, and so on. For the next treadling, shaft 2 is lifted with shaft 3, for the next 3 and 4, for the next 4 and 1, completing a cycle of four steps; the fifth treadling is exactly the same as the first. During each treadling, a complete row of weft threads is put in place, so in each cycle four rows of weaving are accomplished. In appearance, each weft thread lies under two warps, then over two warps, and so on across the width; in the next row, the pattern of under and over is the same, but shifted to the right by one warp thread; by the fifth treadling, the wefts will again be going under and over the same pairs of warp threads as in the first treadling. This produces a texture in the cloth of parallel, diagonal lines or ridges rising to the right on the back of the cloth, to the left on the front, that is characteristic of twill as used in shawl-weaving. The weaver could be following this routine, inserting always the same weft with a shuttle, and produce a simple twill fabric (alwan) relatively quickly, without having to concern himself with tapestry images at all. 

But the technical definition of tapestry states that it is woven with discontinuous wefts, which we understand to mean that each coloured weft moves right and left within the cloth structure only in the area where that colour is required by the design. By this strict definition, tapestry can only be woven by hand, because no machine has yet been invented that is nimble and sensitive enough to pass the tapestry bobbins (kani) from hand to hand as needed. It is a very elegant and slow-moving process, and one of its hallmarks is the visible emergence of the image or design from a smooth, uninterrupted weave structure. The magic of the shawl-weaver is to maintain the special character of the twill texture on the front of the cloth, while exchanging weft threads of different colours from the back, so that the tapestry image is produced by the colour changes from stitch to stitch.
The challenge is to know systematically and efficiently which colour goes where, which leads us into a close analysis of the scale of the digital grid that the cloth structure provides for representing the tapestry image – in other, more up-to-date, words, what constitutes a “pixel”. The number of pixels available across the width of the cloth is easy to determine. Each time a weft thread passes under a pair of raised warp threads on the back, it produces one stitch or dot of colour on the front, separated from the next stitch by the two warp threads that were not raised. So the spacing of each distinct pixel is four warp threads, and the total number of pixels across the width is one-quarter the number of warp threads. If the loom is threaded at 80 warps per inch, the scale of the design grid is 20 pixels per inch, and it will be visible to the weaver during each treadling as 20 pairs of raised warp threads per inch. These pairs are the units of measurement, and are called nals. The total width of the warp will be described as so-many nals, and a tapestry design consisting of pattern repeats will be known to be exactly so-many nals in width for each repeat. In calculating the number and placement of pattern repeats across the width of the cloth, simple but precise counting is absolutely essential.

The number of pixels in the lengthwise direction is not so obvious. Remember that the fifth treadling raises the same pairs of warp threads as the first treadling, so each cycle of treadling (four steps) results in four rows of wefts. Weavers describe this as a weave unit, the smallest identical arrangement of threads that produces a given cloth structure, in this case four warp threads by four weft threads. In terms of specifying the changes of weft colours there are still several possibilities. First, every single row of weft could be subject to a different line of instructions – and this may be the case for some very traditional small spot motifs where many repetitions have resulted in memorized, row-by-row adjustments to perfect the outlines of the motif. Another obvious alternative would be to follow the same instructions for all four steps of the treadling cycle; logically it provides the same vertical as well as horizontal resolution, one pixel for each four threads.

In the end, several separate but unconfirmed arguments have led me to work on the basis of one line of instructions for each two rows of weaving, and furthermore, that the best visualization of this is a “brick” grid (see figure B). The most important reason is that in the photos of antique shawl motifs I have worked on, design details were represented by any multiples of two weft threads, not only multiples of four threads. That is, close inspection of the progression of stitches in the diagonal twill line shows that each colour change is represented by two, four, six, or more stitches, as the design requires. This effectively doubles the vertical resolution, two pixels for each weave unit, compared with one nal horizontally. Multiples of fours only would give the woven design a more jagged “hound’s-tooth twill” appearance. The diagonal alignment of the “bricks” mimics the diagonal progression of the twill texture. Also, among the few talim fragments that I have seen, an indication of an authentic talim for shawl-weaving is a recurring detail in the text that conforms neatly to a brick-grid representation: at the ends of every second line of talim text are notations for “half” nal, to specify the exact position of the new row of instructions shifted half a weave-unit forward from the previous text line. 

My grasp of the brick grid concept was intuitive, as I studied antique fabrics, talim texts, and tried to increase the detail within the limited scope of one of my first woven samples. The usefulness of a brick grid representation of shawl designs was apparent to the French shawl weaver Eugène Deneirouse (”Traité sur la fabrication des châles des Indes”,  published in Paris, 1851), even though most of his innovations were for loom-controlled weaves.

To sum up my study of the digital analysis of shawl designs: each identical weave unit in the fabric, measuring four warp threads by four weft threads, is represented by one nal (a pair of warp threads raised), and two lines of instructions, each specifying two rows of weft threads. The practical consequence of this scheme for the weaver is that, each time he starts out weaving from left to right, he’s following a new line of instructions, and at the next treadling when he is weaving from right to left, he reads the same sequence of steps in reverse order, and gets some benefit from the familiarity of repetition. By shifting each weft the same amount right and then left, it is returned to approximately (displaced two threads by the two treadlings) its starting point, ready for the next line of instructions. The weaver relies on this exact sequence of steps that he can read from the left or right for the row he’s working on; its relation to the previous and following rows can be taken on trust unless an error in counting becomes obvious. At the end of each row of weaving, the counting must conclude exactly where the talim specifies. Here a diagram of the design helps to provide context, but is more cumbersome to refer to for every instruction. Each time the weaver sits down at his loom, he takes up exactly where he left off last time, adding colours as the instructions tell him, skipping those that aren’t called for. By the ingenious use of pattern repeats, the stitch-by-stitch instructions for an entire shawl can be contained on a manageable number of pages. 

The systematic approach of the talim, and its close correspondence to the structure of shawl fabrics, make it an excellent tool for the reconstruction of designs from antique shawls, and the creation of new ones. While the measurements I have discussed enable this designing to be done by painting on appropriate graph paper, it is now vastly easier to work on a computer screen grid, shifting and correcting details as needed to produce attractive designs and accurate talim. The routine I have developed uses a “grid-based paint program” called Stitch Painter (available from www.cochenille.com) to work out a design as shown by the accompanying series of diagrams (figures 1–6). Starting from as clear a photograph as possible of a motif on an antique shawl fabric, I prepare a grid with the number of nals and rows to match the original motif. It is possible to copy and paste a scanned image of the motif onto the Stitch Painter grid, but inevitably the whole design requires detailed clarifying and correcting by hand. At the end of this process, a working talim may be written by counting the sequence of coloured units in each row of the grid. 

If that seems clever enough, how clever was it for the 18th-century tarah guru (master designer) to work without benefit of a computer but perhaps using a reticule of warp threads and straight-edge, scanning by eye the original artist’s drawing, choosing colours, and dividing each row into increments measured in the number of threads available, and after all that, to have each row add up to the same total number of nals? It is a testament not only to the ingenuity of the system, but also to the experience and skill of its master-craftsmen.
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