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INTRODUCTION





The basis of texture in cloth lies, first in the fiber and the construction and size of yarns; second, in the weave which includes the manipulation of sett, the grouping of yarns, and combining of weaves; and third, in the finishing process.


—Azalea Stuart Thorpe and Jack Lenor Larsen, Elements of Weaving, 1967
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Combining single and double layers gives many different dimensional effects.








Exploring three dimensions in weaving is both fascinating and magical. At first glance, the woven grid appears to be constraining – verticals and horizontals on a flat plane. However, that grid can be distorted in many ways, including rising above and below the flat plane to give physical depth to cloth.


Dimensional woven fabric is cloth that, when appropriately finished, changes from a flat (or flat-ish) piece into a three-dimensional form. This deep texture is not merely created on the surface but is fundamental in the construction of the fabric, through material selection, weave structure and finishing. Texture in weaving terms usually refers to yarns and fabrics that are not completely smooth or which have a slight surface texture. Dimensional texture takes surface texture and adds three-dimensional depth.


Dimensional surfaces, or dimensional textures, are created through various means, often including a mixture of yarns that do and do not shrink. These yarns behave in different ways on wet-finishing and can create folds, furrows, puckered or blistered surfaces, mounds, valleys, ridges, puffs, pleats and even spirals. The effects can be all over or confined to specific areas, although invariably there are boundary areas that have a smaller element of texture before subsiding into ‘flat’ fabric. Everything depends on the combination of the weave structure, materials, sett, and finishing treatments applied to the fabric. And that’s where the fun starts – there are infinite combinations of even those four elements that give rise to variations on the theme.


Weaving does not necessarily have a front and a back; it can be reversible. There are examples of work hanging freely in space, as well as others that are supported by a wall but are not necessarily flat against it. Weaving is allied with design, technology and architecture as well as craft and art applications. It can be utilitarian and art, functional and decorative. It can be a sculpture exploring volume and space, a room divider, an absorber of sound, the lightest of airy scarves or a window covering. For those weavers who wish to explore dimensional texture in any of these contexts, it is a medium that welcomes exploration, pushing and crossing boundaries, manipulating the woven grid.


The textile artists of the 1970s broke many accepted rules of the time and pushed the understanding of textiles as art. Kay Sekimachi and Ruth Asawa brought woven and knitted sculpture to the public eye. Paul O’Connor also created many interesting double cloth dimensional pieces, which both he and his friend and weaver Margaret Coe have brought to public attention.


Dimensional Surfaces as Tactility


People who love textiles love touching things. After all, anyone who is in contact with cloth (which is everyone) connects with it on a very personal level. Even the most untactile of people hold their clothes before putting them on. We often select garments simply because of the feel of them, sometimes because of the yarn content and sometimes because the provenance of them matters a lot. If the fabric doesn’t feel good, it’s often not selected. Our sense of touch is imperative, even now in our electronic world. In fact, it could be argued that close contact with different textures is more important now than ever as we are more absorbed into the world of keyboards and touchscreens.


We also live in a highly visual world and texture is often pushed into a very minor position, but tactility helps us make sense of the world. Especially if we are not allowed to touch something, our fingers itch to get the information that can only come through the fingertips or in direct connection to the skin. Because of our personal tactile history, we know what something is supposed to feel like when we see it, even if we’re not allowed to touch it physically at that moment. But can you imagine what it would be like not to have that innate tactile knowledge?


Inspiration


Inspiration is everywhere – a new yarn; a different way of looking at a familiar weaving structure; natural forms; books on origami, pleats and sashiko stitching; and other crafts like ceramics, glass and wood. All of these can inspire the wish to create something that will capture the textural essence of the image or object. But how to translate that wish, that desire, into woven form?


That’s one of the big parts of this book. It does not contain specific projects in order to recreate a particular effect found in nature. Instead, it is a guide to dimensional texture through exploring different structures and specific techniques – the tools to enable you to create your own tactile and dimensional experience through weave.


Even if you are a new weaver, so long as you know how to calculate a warp, wind it and put it on your loom ready to weave, and can read a weaving draft, you’ll get value from this book. Weaving texture is very approachable and forgiving. Basically, you can’t get it wrong! If you use different yarns, a different sett, or finish the fabric differently, you’ll get different results. They may not be the results you were expecting, but that’s part of the learning and of the fun. Sometimes even the dyes on yarns, especially overtwisted yarns, can change how the same yarn will react during wet-finishing (see Lotte Dalgaard and Paulette Adam’s book, Thread Magic).


Book Structure


This book has been compiled with all experience levels in mind. It gives an overview and a detailed dive into two areas.


Part 1 begins with looking at materials and their properties as well as the basics of finishing processes. This is followed by individual chapters covering ten different techniques. Within each of these chapters, the bulk of the information will be for those who have not tried these techniques before – technical information and drafts – to facilitate the weaving of dimensional surfaces easily and quickly. However, there will also be suggestions of materials, ratios and finishing considerations for intermediate weavers or those who have already learned the basics and want to extend themselves. Specific yarn sizes are not often mentioned – this is deliberate so that the weaver can use yarns already in a stash and try other proportions and yarn mixes. Other ideas will be put forward, with some drafts and images, to develop knowledge, skill and experience. This is intended to be inspirational, to push you out of your comfort zone, giving suggestions of a different way of approaching things or maybe a little challenge….


Part 2 looks at three methods of sculptural weaving: multi-layering in various ways, tubular weaving and shaping weaving on and off the loom. There are different approaches for all experience levels here too.


There is an extensive bibliography, artist links and appendices. Please note: current information on suppliers is not included as this changes continuously and all around the world. Some of the yarns (such as polyester) can easily be found through other textile suppliers such as sewing or knitting shops. Metals can be sourced from various suppliers, including hardware or electrical stores. Weavers tend to be ‘out-of-the-box’ thinkers, and chatting to other craft practitioners can often turn up an unusual source for materials.


The book has largely been written with the eight-shaft weaver in mind as eight shafts are what the majority of weavers have. For those with fewer shafts, there are indeed some textural forms that will provide many variations for four or six shafts. For those with more, there are occasional drafts for multi-shaft looms, and the majority of the techniques that are featured here can be expanded from eight shafts upwards, allowing the weaver to develop more complex designs using the principles given.


Threading


Different threading conventions are used throughout the book – some might be familiar, others might be new. There are also many different methods of approaching tie-ups and the associated ways that treadlings will be organised under each tie-up.


People’s minds work in different ways and one method might not be logical to you, whereas another will make perfect sense. Explore until you find the system that suits you. Organise threading, tie-ups and treadling plans to make sense to your mental processes to give you the results you want.


Tie-ups


Tie-ups are largely used in this book as they give a clearer visual appearance on the page. However, if table or dobby looms are used, then a conversion from the tie-up and treadling to a liftplan might be required. This information is given in Appendix 1.


Hints and Tips


We are all different in our approach and our practice. Any hints and tips that are given in the book have been gleaned from many people and through personal weaving experience over the years. Some may work brilliantly for you, others might not, so please feel free to discard the suggestions that either do not work for you or do not compute with your way of thinking. The way that works for you is the right way for you.


Drafting


Drafts have been largely created using Fiberworks PCW and WeavePoint but most weaving software will give the same results, albeit in slightly different ways. In this book, WeavePoint has been used to give the clearest graphic result.


The tie-up is in the top right-hand corner, threading is from right to left and treadling is from top to bottom. It is generally not a problem if something is woven from the reverse direction, especially when it is a textural effect rather than a graphic one. If you find something a little confusing, try reversing the order of the treadling or liftplan and it might make more sense to you, depending on how you normally read a draft.


Wet-finishing


There is much to learn from very subtle variations in wet-finishing. Texture weaving seems to bring these varied results to the fore more than regular weaving. Experimentation is encouraged, and no result is ‘wrong’ – just different to what was intended. Unless a woollen fabric has been wet-finished to felting point so that it is rigid (which might be the intention), a textural effect will be achieved. In addition, a result that might be too gentle or subtle at first can be re-finished to give a more dramatic effect, if that is desired.


Analysis of Results


The different techniques that the book covers allow for pleating, soft puffs, distortions, depth, gentle emphasis and shifting of the woven grid. The more these techniques are explored, changing the parameters, trying different yarn combinations and wet-finishing techniques, the more a textural weaving vocabulary will develop and give further tools to express what it is that you wish to bring out in your weaving, whether that is for garments or interiors, accessories, artwork, or having fun for sampling’s sake.


Keep an open mind when analysing the results of your explorations. What might not suit something that you are looking for at the moment could well be just what is needed for a future project. Careful notes will assist in finding that particular technique when required.


I hope that this book will provide many of the tools that you are looking for to express different modes of texture. It is not a project book, although that would be fun. But that would be to deprive you, the creative weaver, of your personal expression of texture. Once you have the tools and techniques, you can do whatever you like!







PART ONE: DIMENSIONAL SURFACES



No fabric is totally flat – by incorporating twist, yarns are generally round and therefore interlacements of those round yarns are going to give a slightly dimensional result. However, in this book, we are going another step further, taking the fabric out of the flat plane and into the realm of three dimensions. This is created through various means, often mixing active and passive yarns such as wool (which is active and shrinks), and cotton (which is passive and does not generally shrink). The tension differences between them create puckering in various ways on the surface of the cloth. This is the emphasis of Part One.
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We shall be exploring ten different methods of creating dimensional texture, featuring wool, elastane and gathering threads as our active yarns. These give different results, sometimes before wet-finishing, but mostly during and after wet-finishing.


The techniques and structures shared in Part One have varying levels of difficulty. The book is not compiled in order of complexity so you can explore any chapter in the order that suits you.


As a guide for newer weavers, seersucker can easily be explored with four shafts. With eight shafts, waffle would then be a good one to try. Overshot and shibori are weft-based techniques and so are perhaps the next ones to discover, followed by sashiko (and warp shibori from the shibori chapter) which bring in supplementary warps and/or wefts. Pleats are a whole world in themselves, with lots of different approaches and varying levels of difficulty. Deflected double weave is a fun and helpful topic bridging the gap between supplementary warps and wefts and double cloth techniques. Double cloth blocks incorporating dimensional shrinkage, stitched double cloth, and four-colour double weave (4cDW) are the final elements in Part One and perhaps the most challenging for newer weavers.


For more experienced weavers, jump in wherever your curiosity takes you. Distorting the flat plane can give unexpected results as well as planned ones and the skills you develop from Part One will enable you to incorporate many different effects in your own creative designing for original and personal fabric.







CHAPTER 1


MATERIALS AND FINISHING


Texture has always been part of weaving and cloth. Together with mixes and contrasts of fibre and finishes, the woven grid can be manipulated by design or accident into many different forms. Some gently ripple across the surface, some are temporary and disappear either through pressing or washing, some can be fused into place, while others are more structural. Many material properties are harnessed to create certain effects, such as seersucker, which became wider known when industrial developments in looms and finishing processes arose to make their production in bulk much easier and faster. Chemical developments led to processes to create blistering and puckering in cloth, which were utilised in industrial settings but much more rarely in studio settings due to their toxicity and the necessity for protective clothing and equipment.
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A colourful selection of yarns at the Handweavers Studio & Gallery. (Photo: Alan Willey)








A big sea-change occurred in Japan during the 1980s, where Junichi Arai in particular stimulated the development of dimensional textile surfaces by using a yarn collection of 150 different synthetic and natural yarns, mostly in black and white, incorporating many variations in shrinkage, twist, sheen and stability. He integrated those with his design sensibilities of construction, using the properties and contradictions of materials in often complex layers and structures. The Miyake Design Studio had also brought traditional Japanese fabrics such as shibori and sashiko into the mainstream, and created fabrics by extreme methods such as burning, melting and laminating – all highly experimental using new methods and materials. This took the Western world by surprise and inspired textile designers to take risks and try new drastic adaptations in their turn. Once that genie was out of the bottle, it wasn’t going to be constrained again!


An exhibition called Textural Space, curated by Lesley Millar in 2001, showcased Japanese textile artists who demonstrated that ‘through their textural understanding and sense of space, [they] are challenging our expectations of the material nature of textiles’. The rigorous technical skills employed combined with detailed knowledge of the materials each artist had used brought exquisite sensitivity, structure, order and presence to the art through deliberate and rhythmical making processes.


Now textural fabrics are part of the mainstream but for many handweavers they are still shrouded in mystery. This book aims to bring a collection of techniques and information together so that you can try out different methods, materials and finishes to include dimensional surface relief into your fabric and also to go even further, diving into sculptural methods. It is mostly concerned with yarns and fibres that are easily accessible to a modern handweaver, and also processes that can be undertaken in the home or studio settings.





MATERIALS, YARN PROPERTIES AND SAMPLING


Material properties of fibres and yarns are a starting point for dimensional weaving. The following section gives brief information on some of the fibres and yarns used for dimensional effects. Further details and descriptions can be found in the Glossary.


Throughout the various techniques used in the book, you will find frequent reference to ‘active’ and ‘passive’ yarns.
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This collection of yarns includes: enamelled copper yarn, rug wool, raffia, highly twisted buttonhole cotton, paper tape, mercerised cotton, Harris tweed singles, monofilament, cottolin, paper cord, polyester, various metals, viscose, stainless steel and wool. The central basket contains many small spools of various yarns including linen, silk, cotton and blends for wefts. (Photo: Colin Usher)








Passive Yarns


‘Passive’ yarns are yarns that do not have any – or have very limited – capacity in them to alter their state and do not require extra care in the finishing. These are used for non-shrinking areas or layers, and include yarn such as cotton, linen, silk, bamboo viscose, cottolin, superwash wool, polyester, Tencel™ and viscose rayon, among others. They can also be filament yarns – those that are not spun but are extruded in long strands of various thickness, more often to be found in man-made yarns and silk. All of these yarns are often woven in plain weave and provide the surface that is forced into dimensionality by the ‘active’ yarns.


Cottolin


Cottolin is a durable blend of cotton and linen that is not mercerised and shares the properties of both fibres.


Bamboo Viscose


Bamboo viscose is a regenerated fibre – a man-made fibre artificially created using bamboo leaves and shoots. A heavy yarn, similar to cotton in appearance, it is generally cooler, feels softer and has better moisture-absorption properties. It is hypoallergenic and antibacterial. However, production methods can be toxic (see Appendix II).
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An excellent way to store pirns or bobbins of yarn is with this X arrangement within a box shelf. (Photo: Wendy Morris)








Superwash Wool


Superwash wool is wool that has been chemically treated to remove the ability to full, so it can be washed in a washing machine without shrinking or felting.


Synthetics


Polyester – A man-made yarn, invented in the 1940s. It is derived from oil and is thermoplastic, capable of being heat set with steam to take on a new form, It is useful for holding pleating and other shaping after heat-finishing.


Viscose rayon – A regenerated yarn from a natural source, such as wood pulp, which is chemically treated to create a half-natural, half-synthetic fibre. The yarn is absorbent, hard-wearing and can be blended with natural and synthetic fibres. However, production methods can be toxic (see Appendix II).


Lyocell (also trademarked as Tencel™, Newcell™ and Seacell™) – A semi-synthetic fibre made using non-toxic solvents (no hazardous waste – see Appendix II). It is resistant to wear, tearing and pilling and shares many properties with bast fibres such as cotton, linen, ramie and hemp but also silk and viscose rayon. It has minimal shrinkage, blends well with natural and synthetic fibres and is fully biodegradable.


Balanced Yarns


Balanced yarns have two or more strands/plies. Each separate ply is spun in one direction (either S or Z). They are then combined and twisted in the opposite direction to ensure they wrap around each other. The number of twists in the reverse direction is around half the number of twists in the individual singles yarn. This is the usual method for a regular two-ply yarn.


Experienced hand-spinners can create yarns with three or more plies, which are either balanced or unbalanced. A balanced yarn will not distinctly torque in one or other direction when held in a gentle arc.


Active Yarns


Active yarns, in the sense used in this book, are yarns that are used to create dimensional effects. That can be through differential shrinkage, overspinning to create tensions within the yarn, or even a regular thread used to gather up the fabric in a technique such as shibori, for instance. If no specific use is suggested, it will refer to yarns that will shrink before or during wet-finishing to give the desired effect.


There are many different yarns that can be used for active yarns.


Elastane or Elastomeric Yarns


Elastane or elastomeric yarns are made from polyurethane and have stretch incorporated within them with qualities similar to rubber. Sometimes referred to as Lycra™ or Spandex™, elastane yarns do perish over time. They can be used at 100 per cent elastane, but are often found in blends, using 3–12 per cent elastane with wool, linen, silk or cotton, which are easier to use for both warp and weft.


When used in the warp, the warp ends are under tension. As soon as the tension is released, the elastomeric element will return to its pre-stretched state, causing instant puckering of the cloth with which it is interacting. Used in the weft, there is more control over how much tension is applied per pick, which can be interesting to explore in any technique.


It is advisable to use a temple or a system that will ensure that the width of the warp remains consistent during weaving, and that it will not be pulled up tightly while on the loom (see Appendix I). Not using a warp-width device could result in many broken ends on the selvedges as they are subject to much higher abrasion levels. Elastane or elastomeric yarns will always strive to return to a relaxed state.


Colcolastic™ by Venne is an elastane yarn that is plied together with a cotton yarn. This is a useful yarn in a structure that does not contain floats as when the tension is removed from the fabric and the elastic element contracts, the two yarns can separate, leaving loops of cotton standing proud of the surface if the yarn is not contained within a weave structure.



Overspun or High-twist Spun Yarns


Overspun or high-twist spun yarns (also known as crepe yarns) are classed as unbalanced. They incorporate a lot of captured kinetic energy during the spinning process and require a certain amount of care when used (see Appendix II).


Singles Yarns


A singles yarn is a yarn with only one strand/ply and is twisted only in one direction. It will want to unwind from the cut end when left dangling. Singles yarns can be found most often in linen, wool and paper, among others. Wool and other absorbent fibres also have the potential to ‘bloom’ a little on wet-finishing, as there is no other ply to contain each strand.


Other ‘Active’ Yarns


Other ‘active’ yarns can include some novelty or fancy yarns such as bouclé. Any plied yarn that has one ply as a stable element, and another ply at a different twist ratio is called ‘unbalanced’ and will have an effect when used as a floating element in the weaving. How much of an effect it has will depend on the fibre content, the amount of variation in the spinning, the weave structures used with it, and the finishing methods applied.


Wool


Wool can be used for both active and passive yarns. Depending on how the fibre is prepared and the mode of spinning, plus the variability in plying or not plying, many kinds of effects are possible. Even ‘balanced’ wool, if prepared and spun in a certain way, will full (and eventually felt) if agitated during wet-finishing, and so it can be used to take an active role in creating the dimensional textures.


Different methods of spinning are woollen-spun, worsted-spun and semi-worsted (see Appendix II).




TOP TIP




If you have not worked with overspun or elastane yarns before, it is a good idea to do some sampling, both of the yarn itself and of the weave you intend to use so that the amount of energy and contraction they hold can be determined. Overspun samples need to be placed into hot water for around ten minutes, although the reaction can be almost immediate, and observed to see what happens.








Blended or Mixed Yarns


Blended or mixed yarns such as wool/silk, wool/Tencel™ or wool/stainless steel will have differing wet-finishing properties than either yarn on their own. Wool/silk, depending on the proportion of wool to silk, might not shrink on wet-finishing as much as expected. As usual, sample to ascertain the amount of shrinkage prior to weaving a specific project.


Metal Wires


Metal wires include copper, brass and stainless steel (see Appendix II). They can be used in dimensional weaving, especially in sculptural settings. To use metal wires in the warp, please refer to Arline M Fisch or Christine K Miller’s books (see Bibliography). For warp uses, these books are invaluable.


For our dimensional texture purposes, we are using metal solely in the weft. A malleable wire is required to ensure that the selvedge can be woven well. If it is necessary to unweave at any point, a suitable wire that will not break at the selvedge is favourable. The more malleable a metal is, the finer it can be drawn or rolled, giving high-gauge numbers, so the lower the gauge number, the thicker the metal is. The thicker the wire, the more challenging!


Sampling is required to determine the material’s suitability, but another consideration when weaving sculpture includes weight and the effects of gravity on the finished piece.


Paper Yarns


Paper yarns for weaving are often made from flax, hemp or cotton (see Appendix II) and spun as a singles.






SAMPLING


Throughout the book, you will find many examples to try. Before starting on a full-scale project, it is highly recommended that some time is spent sampling, trying out combinations of yarns, setts, structures and wet-finishing. While this might not be initially appealing, the information you learn will repay your effort many times over. You will get an instinctive feel for the ‘hand’ and look of the fabric – the drapability/stiffness, amount of texture you want to achieve, practicality of the fabric for the end use you envisage, and so on.


It is perfectly possible to make a warp from two different materials and use the same warp beam. A little more care is required so that the non-shrinking yarns are kept under the same tension as the shrinking yarn, especially when transferring the warp from mill or warping frame to the loom, and in beaming.


If you are proposing to make something much larger than your samples, you will need to sample again at the beginning of the project warp to ensure that the wet-finishing and shrinkage will give the results you want. When scaling up, the increase in width and number of ends involved in the warp increases the amount of resistance you encounter when weaving and beating up. Therefore, there might not be the same number of picks per inch/cm on a wider cloth as on a narrower one. There is also a natural tendency to beat harder on a narrower warp.


If you don’t get the results you want with this sampling, there is then the opportunity to adapt the sett by re-sleying in order to open out the fabric a little bit so that the picks per inch/cm match your initial samples. It is also advisable at this stage to wet-finish the new sample to ensure that the new sett will give the result you want after washing. Weave structures with many interlacements within a repeat will require a more open sett to create any texture. The longer the active yarn floats, the greater the contraction of the yarn, and used in combination with plain weave in the passive yarns will give effective dimensional texture. This might seem like a lot of effort, but it will avoid potential disappointment after your project is woven.


Your collection of samples will form a directory of various techniques, yarns, setts and finishing methods to which you can refer for future projects.




RECORD KEEPING




Careful record keeping is an important element of these experiments in order to replicate your results at any future time. Useful elements to record are:




•Wraps per inch/cm (wpi/cm)


•Ends per inch/cm (epi/cm)


•Picks per inch/cm (ppi/cm)


•Yarn samples


•Yarn count


•Yarn supplier (if known)


•Warping order


•Threading order


•Reed size


•Sleying order


•Treadling order


•Size of sample on the loom


•Size of sample once it is taken off the loom


•Wet-finishing treatment (including timings)


•Finished size of the sample


•Shrinkage percentage (dividing finished sizes by pre-finished sizes)














WET-FINISHING


Wet-finishing is one of the most important aspects of this book and is used in many of these techniques. Throughout the book, specific finishing details will be mentioned, but an overview is given here.


Where fulling is required to achieve the textural effect, wet-finishing with hot sudsy water and agitation, or hot air and agitation, is necessary. There is a tendency for the shorter dimension of a piece of weaving to pull in more than the longer direction, which is something to be aware of if specific dimensions are important. If so, it is a good idea to stay-stitch selvedges (for width) or the beginning and end (for length) together prior to wet-finishing. If floats are on the underside of the fabric, consider turning the fabric inside out (so that the floats are now on the outside) prior to wet-finishing, so that they cannot full the fabric to itself.



Activating Active Yarns


In most cases, wet-finishing is necessary. For samples, it’s a good idea to see how easily the yarns that have been used will shrink by hand-washing. Normally, when washing wool fabric, other than to close up the weave, you would hardly touch the fabric, but for dimensional texture, active yarns need to be activated. This can be done in several ways.


Overtwist


When overtwist or high-twist yarns are used, all that is needed is hot water – around 60ºC – and a little agitation.


As soon as the fabric is placed into the hot water and the water is absorbed, the pent-up twist in the overtwist float areas releases and the floats try to coil up on themselves. If you need to encourage a specific direction of activity, then gently pull opposite corners of the sample to effect the correct orientation. Ann Richards describes the effect clearly in her book, Weaving Textiles That Shape Themselves (see Bibliography). Pleats will be assisted by pulling the fabric along the pleat length, and left to drain and air dry naturally. If detergent has been used, rinse in a similar temperature before squeezing out the excess water and laying on towels to dry on a flat surface.


High-twist wool can be steamed for at least an hour before cooling and drying slowly to hold its new shape permanently.


Fulling by Hand


When using woollen-spun or less tightly spun worsted yarns, you will probably need to add soap. This can be olive-oil soap, hand-washing solutions or powder that is thoroughly dissolved, or dish-cleaning liquids.


The idea is to eliminate any lanolin, grease or oils that might have been added to the yarns during the industrial or hand-spinning process, and allow the rough edges of the wool fibres to act on themselves. Rubbing the wool against itself or against a slightly rough surface will start the fulling process. If you have a washboard, rub the sample against the washboard until it begins to shrink. It might take some time to get started, but once it starts, it will full quickly.


Once the fabric has started to shrink and pucker, great attention must be given to the process. Stop as soon as you like the effects. Once it has gone ‘too far’, it cannot be undone. Further samples would need to be woven to do more wet-finishing, stopping a little earlier. In fact, that is an interesting set of samples all on its own!




FULLING




Fulling is the process of using hot water, soap and agitation to make fabric shrink by friction and pressure. It is traditionally used in woollen clothmaking to tighten up the weave in the cloth to insulate and repel water.


Felting


Felting more generally refers to the meshing or interlocking of loose wool fibre, rather than woven fabric form, although if fulling is carried through to excess, felting is the result.








Fulling by Machine


Top-loading washing machines can also be used on a regular wash cycle, taking the samples out to inspect the progress. However, these are not readily available in Europe, where you can either wash by hand, take your chances in a front-loading machine, or use the tumble-drying method, which isn’t so ecological in electricity consumption. If there is not much in the tumble dryer, add one or more wet towels to speed up the process. Another suggested method is to add one or more tennis balls. Other methods of wet-finishing are required for specific techniques, such as shibori and these will be covered in their respective chapters.
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Washboards can be inexpensively obtained from many sources. These are useful for assisting with wet-finishing, especially with wool as the active shrinking yarn.








Personal experience has shown that with front-loading washing machines, the action on the wool-wash programme is usually non-effective and the action on other programmes is quite often too effective. The best control is not with the washing, but with the drying, so if you have access to a tumble dryer, use a wool-wash programme on the washing machine, or hand wash, and then place the dripping wet fabric into the tumble dryer on normal heat and check it every five to ten minutes or so.


Do not forget that samples can always be put in for a little more time, but if overdone, it is unlikely that the process will be reversible. Usually around 30 to 40 minutes in the tumble dryer gives effective results, but that is dependent on how much texture is desired, the materials used and the wet-finishing methods before tumble-drying. It is down to the individual weaver as to how much shrinkage is required.


Once the fabric has been fulled to your satisfaction, it can be air-dried by suspending from a line, or dried flat on a towel. Because the texture is the feature, it is not advisable to use a dry towel to roll the fabric in. Be patient. The results will be worth it.




COMPARING DIFFERENT AMOUNTS OF WET-FINISHING




To compare different amounts of wet-finishing, one suggestion is to weave a set of identical samples (or cut up one larger one and stitch the edges to prevent unravelling) and put them all through the same initial wet-finishing process.


Remove one sample, continue the wet-finishing on the others. After a certain amount – of time or shrinkage – remove another sample. Continue the wet-finishing, repeating this format until there are no more samples left. The full group of samples will provide a lot of useful information.








Pressing/Ironing


Generally speaking, pressing or ironing is not required for dimensional texture. However, if you are wanting directional pleating effects, then an iron can be a useful addition, with gentle pressing on the closed pleat in the direction you wish the pleat to lie, using a soft cloth between the iron and the pleats being ironed. Care needs to be taken when pressing to avoid flattening the dimensional area.


Also, if you have texture and flat areas juxtaposed, ironing might be desirable for the flat areas to ensure the contrast is clear.


Reviving a Flattened Texture


If a dimensional texture fabric is squashed and needs to be rejuvenated, usually a little steam and a shake will revive it, leaving it to air dry or place onto a dry towel on a flat surface. However, if the fabric contains thermoplastic yarns and has been ironed, then reinstating the texture is not generally possible, as the heat causes thermoplastic yarns to change their form permanently once the specific melting point for that yarn has been reached and exceeded.


Pleats have specific requirements:




•Round pleats will be assisted by steam, dampening them slightly and pulling them along their length.


•Vertical pleats are encouraged by twisting them into a skein.


•Knife pleats need a little pressing after steaming or dampening.


•Finger-pleating is always an option for fine detail assisted by pressing, if required.







CHAPTER 2


WAFFLE


Waffle (sometimes known as honeycomb in the UK) is one of the most approachable of the dimensional effects. Most weavers have come across the magic of waffle weaves for collapsing into depth. In this book, waffle refers to the weave structure that looks like the American breakfast waffle. It is the most dramatic of all weave structures, even before wet-finishing occurs, as it automatically creates surface dimension as soon as it is released from the loom. The three-dimensional hollow that results is called a ‘cell’.




[image: image]




Incubator Waffles of different sizes in various wools have been used for this artpiece.








Waffle is known for its thermal properties, often being used for lightweight blankets, which trap air in the cell pockets providing an insulating layer. Less well known are its acoustic properties. With its large surface area and depth, waffle can effectively mute echoes and dampen sound. The egg-box shape of many acoustic coverings for recording studios are based on the visual surface of waffle weave, even though many of them are non-woven products.





STRUCTURE


The structure of waffle itself is quite straightforward. It consists largely of floats in both vertical and horizontal directions and is designed with a point threading. What contains the floats is a diagonal formation of plain weave outlining them. Ridges form along the longest of the vertical and horizontal floats on both sides of the fabric, which are offset to each other. What is the longest set of floats based around the top point of the threading on one side is also the centre point of a square on the opposite side. The reverse is true around the bottom point of the threading. The floats introduce a shrinking element, and once tension is relaxed, the floats contract, pulling the two sides into relief against each other.


Waffle Variations


The main variations that can be derived are the size of the waffles and the materials used.


Four-shaft Waffle


The smallest size of waffle is possible on just four shafts.
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Four-shaft waffle on a point threading and treadling. Because of the nature of a point threading and treadling, only one-half of the full waffle is needed in the tie-up.









Six-shaft Waffle


Six shafts will give a more distinct result.
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Six shafts give a more distinctive waffle.








Eight-shaft Waffle


The more shafts that can be used, the larger the floats and the deeper the resulting cells. Thicker yarns in warp and weft will enhance this. The effect will happen regardless of the material property of the yarn but using yarns that will full does encourage more shrinkage of the floats and a deeper cell.


Different materials used within the same warp and/or weft give graded variations.
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Different weft materials impact the waffle. The cream singles silk noil weft forces the plied white wool warp to contract widthwise in the left of this sample. To the right, a 60/2 silk interspersed with the same wool as in the warp forces the sample out again. (Photo: Colin Usher)
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These eight-shaft waffles explore the impact of a variegated cotton singles weft on a spaced-dyed 60/2 silk warp. (Photo: Colin Usher)
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Incubator (detail): This piece demonstrates using different materials with the same threading to vary the sizes of the waffle.
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The Collective (detail): This piece amalgamates different sizes of waffle and honeycomb, using point threadings. (Photo: Colin Usher)









12-shaft Waffle


With more shafts comes the ability to grade the size of the waffle cells and create interesting surfaces; 12 shafts will allow for two main sizes of compatible waffles.


Another option is to split the threading into two blocks of six shafts.
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This 12-shaft draft gives two waffle sizes in the tie-up, but variations of shape can be created through the treadling and the extended tie-up.
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Twelve shafts can also be divided up into two six-shaft point threadings. Note that each block has to end before the return point is complete in order to maintain an odd–even threading order.
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Two sets of six-shaft point threading were used for this waffle by Jennifer Verrall, using colour to highlight the cell ridges and valleys.








16-shaft Waffle


With 16 shafts, there are further options.




[image: image]




Sixteen shafts allow for more variations in waffle sizes, and in the amount of plain weave that can be incorporated.
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Sixteen shafts also allow for two sets of eight-shaft waffles and their variations to be used.










[image: image]




Different-sized waffles, in black linen interspersed with red lurex, give a distinctive look to this speaker cover by Wendy Morris.
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Very large waffles can be created with 16 shafts, but it can be advisable to stabilise the fabric with wider outlines of plain weave.








24-, 32- and 40-shaft Waffles


With 24 shafts, you can combine a 16-shaft with an eight-shaft waffle or have two groups of eight shafts and two groups of four shafts, and various other combinations. With 32 or 40 shafts, even more variations can be achieved.


Using Different Structures with a Waffle


So far, only waffle and plain weave have been used. However, with multiple shafts, and point threading in blocks, different structures can be woven in addition.
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A detail of Heather Macali’s Black + White XO shows shadow weave and waffle combined. The black wool was dyed with acid dyes. (Photo: Dan Jarvis)
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Susie Taylor’s Sanctum 2 shows colourplay as well as waffles being combined with twills for the border areas. (Photo: James Dewrance)












SHAPING


Waffle can be useful for shaping garments. Putting a waffle band down one side of a length of cloth while weaving the remainder in a regular balanced cloth, such as plain weave derivatives, twills, crepe weaves or satins, will create shrinkage in the waffle area only. This will lead to curvature of that side of the cloth and crinkles or pleating at the border between the two weave structures as the shrinkage works on the warp and weft.


A single waffle band can also be to create seersucker effects (see Chapter 4).
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Waffle can be used for shaping, especially when combined with different material properties. The silk noil warp was woven in plain weave and waffle using both a Harris tweed weft (in the heathery colour) and silk noil weft.








Waffle in Double Cloth


With two blocks of point threading, two separate layers can be created to allow for waffle on one side versus plain weave on the other, which can be swapped over. The shrinkage created by the waffle will cause puckering in the plain weave layer, which can give deep dimensional effects (see Chapter 10).
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A double-layer waffle – two waffles created on two layers – can be explored. The tie-up and treadling give a plain weave on one layer with the waffle on the other. This draft shows horizontal bands. The plain layer will pucker on wet-finishing.








Alternatively, there could be two layers of waffles, which can switch layers in various ways, as the weaver wishes.
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A double waffle created with waffle on both sides of the fabric at the same time can be woven. This draft has stitching points to keep the two sides attached to each other.
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This draft shows the two waffle layers exchanging position as a way of securing them together.
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This draft adds additional stitching points in the centre of the waffle.
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Waffle can also be used as a design feature. Three blocks of eight-shaft waffles were threaded randomly, used independently and combined to make a design that is different on either side of the lambswool scarf.








Playing with Waffle Layers


Switching over different waffle layers and playing with colour in the threading and weaving will give many colour combinations, which can be fun to explore, as well as the dimensional effects.


Interchanging waffles in warp bands continuing with these six-shaft point threadings would require 24 shafts – 12 shafts for each warp block.
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One side of each block is weaving plain weave and the other is weaving the waffle, switching roles in adjacent blocks in warp and weft.
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Heather Macali combines waffle with shadow weave in Black + White XO. The black wool was dyed with acid dyes. (Photo: Dan Jarvis)










CHAPTER 3


PLEATS


The first thing many people think of when considering dimensional cloth is a pleat. Pleats can be created in several different ways, including shibori, which has its own chapter (see Chapter 6). This chapter looks more closely at different methods of creating pleats through structure. There are various ways and experimentation is always recommended to find the right sett and materials for the result you wish to achieve.


There are some very good books on specific elements of pleating, for example using overspun yarns. These include Ann Richard’s Weaving Textiles That Shape Themselves, and Lotte Dalgaard and Paulette Adam’s Thread Magic (see Bibliography). I recommended that you consult these if this is an area that you want to investigate further.
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Lynn Smetko’s colourful upright horizontal pleats are interspersed with an interchanging double cloth design, using white and black cotton warps in a 1:1 ratio. (Photo: Lynn Smetko)











WHAT IS A PLEAT?


According to Paul Jackson, from his book Complete Pleats:




A pleat is a sheet of material folded back and forth; the pairing – to use terminology borrowed from origami – of a ‘valley’ fold with a ‘mountain’ fold. A pleat can be straight or curved, sharp or soft, geometric or organic. It can create a two-dimensional surface or a three-dimensional form.





This book and Folding Techniques for Designers, by the same author, are indispensable if the interested reader wishes to explore pleats deeply.




PLEATS USING VALLEY AND MOUNTAIN FOLDS




Using these two fold directions, different pleats can be created:




•Accordion pleat – Equal spacing of a valley/mountain fold pairing.


•Knife pleat – Unequal spacing between folds (think of mill skylights).


•Box pleat – Pairing two mountain folds and then two valley folds.


•Upright pleat – Valley, mountain, valley; a version of this can be made to twist from side to side.


•Non-parallel pleat – Vertical mountain folds and long diagonal valley pleats.


•V-pleat – Accordion pleat that changes its emphasis from mountain to valley or valley to mountain on the same fold.


•Twisted pleat – Pleats designed to collapse into a spiral directly related to the angle of pleat.











Accordion and knife pleats can both be formed easily in weaving in several ways, some giving sharper edges than others. Accordion pleats are created by using equal amounts of both weave structures. Knife pleats are the result when using one weave with a longer run compared to the other, but consistency and a clean break between the two weave structures are key. Upright pleats can be pressed into the required direction after wet-finishing. Ann Richards uses cord weaves to create V-pleats for her beautifully crisp and elegant pleated necklaces.


The three pleat structures featured here are:


1.Twill- and satin-based pleats


2.Plain weave cord pleats


3.Double-weave pleats.





TWILL- AND SATIN-BASED PLEATS


Opposing warp and weft dominance in twill or satin weaves creates a soft ridge effect where the two effects border each other, forcing one to curve slightly over the other. That change is the basis behind pleating using twills or satin weaves. These are sometimes referred to as ‘furrow’ pleats, which describes the rounded look of them.


Horizontal pleats can be formed with a minimum of three shafts, although vertical pleats require a minimum of four (to give a cord effect), six or eight shafts (using twills). Pleats that move across the surface, either diagonally or organically, will require at least eight shafts – often many more.


One main feature of pleats is that they create a large reduction in the length or width of the fabric once finished. In this book, that reduction is called the ‘fold factor’. When planning projects, do bear in mind and sample to take account of the fold factor to avoid inadvertently running out of warp before your project is complete or not planning a wide enough piece for the effect you want. One recommendation is three to five times the width (for vertical pleats) or the length (for horizontal pleats), depending on the method of construction of the pleat, number of pleats, their height etc. Sampling is essential to ascertain the desired amount of pleat.


Horizontal Pleats


These need a minimum of three shafts in order to create a 2/1 and 1/2 twill. Four shafts allow for a longer float with a 3/1 and 1/3 twill, which helps to give structure to the pleat. The changeover of warp to weft dominance and back again causes torsion between the two areas, leading to the pleat crest being midway in the more dominant band, an effect that is highlighted if different thicknesses are used in warp versus weft.
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A cotton warp and a heavier linen weft help with the fold potential of this four-shaft horizontal pleat. The overview shows the lighter weft-faced twill standing proud above the larger darker warp-faced twill stripes.
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The reverse side shows the role reversal. What appeared as a weft-faced twill in the first image now appears as a warp-faced twill on the reverse. The larger stripes dominate, showing their weft-faced surface.
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The side view highlights the tendency of the warp-faced side to be overshadowed by the weft-faced side when the weft is much heavier than the warp.








Four-shaft Twill


With a four-shaft loom, a weft stripe of 1/3 twill can be employed, creating a weft-faced twill. When this is followed by a weft stripe of the same or different width in 3/1 twill (a warp-faced twill), the two opposing twills create a visual and textural disturbance to the surface of the fabric. If a thicker weft than warp yarn is used that will help with the shift in surface tensions, creating a more dominant surface in the 1/3, which causes the finer warp 3/1 twill area to curve away from the strength of the 1/3 twill. Different setts and strength of beat will affect the result. Reversing the twill line with the cleanest break will help form pleat formation. In this scenario, the mountain pleat will be where the 1/3 is dominant, and the valley where the 3/1 is dominant.
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