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INTRODUCTION


The purpose of this book is to introduce weavers to basic weave structures and inspire them to use their creative talent so they can develop their own designs and produce beautiful, original fabrics. It encourages experimentation and pushing the boundaries of what is possible. It is often while learning the craft that weavers question those boundaries, take chances and try out different yarns and colour combinations.


There is a natural tendency in novice weavers to experiment broadly, and the more knowledge and experience they have, the easier it will be for them to adapt their weaves for manufacture in the textile industry. The unconventional can be developed and translated for manufacture while still retaining some of its originality.


In these pages, there are tips for identifying mistakes made in the setting-up process and during weaving, as well as simple solutions to these common problems and advice on how to make the job easier. There are definitions of the different terms used in weaving and explanations on how to plan and work through the more complex design processes on point paper.


The woven designs used as examples in this book have been chosen to show the designer what fantastic possibilities there are. The technical specifications accompanying them should help weavers translate their own ideas using their own colour palette and combinations of yarn. The woven examples will not match any of the technical details included exactly, but do show the variety available when experimenting with different yarns and structures. As a weave designer you will want to plan and produce your own original designs. Only by being the originator of an idea can you take complete ownership and have full control of the development of a project.


The mixing of colour when weaving is magical. Even with the simplest of structures, weaving is a unique way of blending colour. The use of very fine yarns with contrasting colours in the warp and weft means the fabric will change colour when the light catches it – sometimes the warp colour is more obvious, sometimes the weft colour is, and sometimes there is an even mix of the two. If thicker yarns in contrasting colours are used, the individual threads and colours are more visible, and if producing a single-coloured cloth, the structure used will add surface interest.


Technical knowledge and hands-on experience of setting up the loom, and of how different structures are created by actually making them, will help those going into the industry understand the manufacturing process. Some weavers will continue to produce their own collections as bespoke pieces; others will create sample designs for sale to the industry; some will work in the industry, and others will teach. The actual practice of weaving by hand is the best way to understand and to discover how to develop new ideas. Whatever your future is as a weaver, the information included in this book will help you to develop independently and creatively.
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Example of reverse twill using nylon cord in warp and weft.
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Plain weave examples using nylon monofilament and nylon cord.
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Skirt constructed in twill weave using leather strips from Jonathan Saunders’s AW2012 collection.
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Fluro tangerine and black weave from Willow’s AW2012 collection ‘Monarch Movement.’.
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PREPARATION FOR DESIGN


PREPARATION FOR DESIGN


Woven fabric is a constructed cloth typically made from two sets of yarn – the warp, which goes through the loom vertically, and the weft, which passes between the warp threads horizontally.


All information concerning the making of a woven cloth must be recorded on a specification, or work, sheet before the preparation of yarn, setting up the loom and actual weaving can take place. The cloth construction, sequence of threading and the order of shaft movement are recorded in diagrammatic form to enable easy translation.


It is more natural for a designer to follow visual instructions in a graphic form, than to read through a script, so information is normally recorded on point paper (graph paper). The specification sheet can then be consulted at a later date for a variety of situations:


♦To reproduce an identical cloth.


♦As a requirement as part of a competition entry.


♦To accompany a design that is sold to industry.


It is fatal to rely on memory, so you need to record full details while you are planning, and then add any additional information while you are weaving, such as new lifting plans or weft yarn combinations.


The information recorded on the specification sheet includes the warping plan, threading plan, reed plan, lifting plan and weft plan. The sheet may also include such additional information as dyeing calculations, finishing details and the weight of the cloth.
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Example of a specification sheet including all the details and information needed to produce the woven fabric.


THE LOOM


There are several types of hand loom, with different methods and mechanisms for raising the shafts, either with your hands or your feet. Hand-operated looms can have as few as two shafts and as many as 24 or more. When using table looms, you use your hands to raise the shafts using levers or pulleys, as well as to insert the weft yarn. Some designers prefer this method as it allows time for reflection and consideration of the design. With treadle looms, several pedals are used to raise, and in some cases lower, the shafts, leaving the hands free to deal with the weft threads. A dobby loom has only one pedal, with a peg plan being used to control which shafts are lifted.


There are also different ways of making the warp, transferring it onto the loom and ‘dressing’ the loom. You will have been shown a particular system in preparing the loom. No set of instructions will be exactly the same, and each method works beautifully. Rather than confuse matters by giving alternating advice, this book will provide tips throughout each chapter that will be appropriate to all systems, and will hopefully help to solve the minor problems that can arise during the setting up of the loom.
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A peg plan used on a dobby loom. This example is for 16 shafts.
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An eight-shaft table loom. This example has two warp beams at the back. The shafts are raised by depressing levers on the left and the right of the loom.
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A treadle loom with six shafts and six pedals. The shafts in this example are raised by depressing the pedals. Each pedal can be tied from one to five shafts depending on the pattern or structure of the fabric.
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A 16-shaft dobby loom. This is operated by a single pedal that, when depressed, engages with the mechanism programmed by the peg plan.


[image: image]


A 24-shaft electronic dobby loom. The lifting plan is entered using a key pad. Two pedals are used to raise the shafts and to change to the next pattern row.


WARP INFORMATION


The choice of warp yarn is dependent on the type of finish you are hoping to achieve. Typically the yarn must be of a suitable strength to undergo a consistent tight tension, and to avoid broken threads as you weave. You will have established from your initial visual research the surface quality you require – whether it is smooth, textured or a combination; single-colour or striped; dense, evenly sett or open. The warp threads are usually called ends. Once you have made your choice then the following information should be recorded on the specification sheet:


♦The type of yarn, e.g. silk, wool, cotton, viscose.


♦The count of the yarn. In twisted yarns, this is indicated by a number such as 2/30’s or 4/4’s or 3/12’s; the first figure gives the number of strands in the thread, and the second number, the thickness of each strand. Filament yarns usually have one number indicating how many strands make up the thread. The individual strands are called trams, so a 12-tram filament silk has 12 strands forming the one thread.


♦The correct density of cloth. To obtain this you will need to calculate the number of ends per cm/inch. There is a basic technique using a ruler. The yarn is wrapped around the ruler evenly, leaving a space that is the same thickness as the yarn. This will be filled by the weft yarn when weaving. Normally 2.5cm (1in) is a sufficient distance to wrap.


♦The width of the warp, which is needed to ensure that the warp is placed centrally on the beam, and will also indicate the width of the cloth when woven.


♦The length of the warp, which is needed to indicate how much you intend to weave. There will be wastage from the start of the weaving (due to tying the warp threads onto the front beam), at the end of the warp (where yarn is unable to be woven as it is attached to the back beam) and through the shafts.


♦The total number of ends. This is needed to indicate how many threads to wind to achieve the correct width of fabric.


♦A warping plan.


When calculating the length of the warp, once you have decided how much you want to weave, add on an extra metre/yard. This will cover tying on, end-of-weave wastage, experimentation and take-up by the weft. As you weave, the warp threads go over and under the weft, and so will need to cover more distance.


To ensure that the yarn you plan to use in the warp is strong enough to undergo tensioning, you will need to test it. Unwind a length of yarn measuring about 50cm (20in). With one end in your left hand and the other in your right, pull it to a tight tension. Try this a few times. If the yarn breaks, avoid using it in your warp because you will have problems with broken ends as you weave.
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Warp yarn wrapped evenly around a ruler over 2.5cm (1in) to calculate how many ends per cm (inch) to use the yarn in the warp.
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IF YOU ARE USING TEXTURED, HAIRY OR WOOLLEN YARNS IN YOUR WARP THEN MAKE SURE THAT THEY ARE NOT TOO CLOSELY SETT. WHEN CALCULATING YOUR ENDS PER CM/INCH, GIVE ENOUGH SPACE TO EACH END TO AVOID RUBBING AND WEAKENING AS YOU WEAVE.





THE WARPING PLAN


The warping plan is needed to show how many ends you need to wind for your warp to achieve the required width and design. It is an easy-to-read chart that will tell you how many ends to wind for each colour/yarn and in what order. The example shown here uses a single type of yarn in three different colours and features one repeat. You repeat the plan to achieve the desired width.


Warping plan
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There are 96 ends in this repeat. If the 2/60 silk is 19 ends per cm (48 ends per inch) then the repeat is 5cm (2in) wide. Repeat five times and the weave is 25cm (10in) wide.


Read the columns in turn, and begin with winding 48 silver ends. Once you have wound the 48th end, break this yarn off and tie in the next colour (olive), wind eight ends and so on.


If you are producing a design that has a non-repeating composition, then a table showing the complete warp design for the width of the cloth should be created.
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Upright warping mill. The warp yarn is wrapped around the mill in a spiral to the pre-determined length.
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Detail of the warping posts at the top of the warping mill. The warp yarn is wound to form a cross between the second and third post.


SPREADING THE WARP ONTO THE BEAM


There are different methods of transferring your warp onto the beam, but the principles are the same. Your warp must be placed centrally on the back beam, and be spread evenly across the prescribed width of the cloth design to maintain an even tension across the warp. The spreader or raddle will help control the warp. It resembles a large-scale comb that has gaps or dents of equal size, divided by metal bars or wooden rods through which the ends are passed. A 2’s spreader (or 2-inch spreader) will have 2 dents to an inch.


Divide the number of warp ends per cm/inch by the number of dents (gaps) in the spreader. The resulting number will be how many ends of warp need to be placed into each dent (gap).


For example:


Warp yarn is 48 ends per inch.
Using a 2’s spreader divide 48 by 2 = 24 ends per dent


It is essential to keep an even tension across the warp as it is wound onto the beam.
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Wooden raddle (spreader).
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The warp yarn is divided equally into the dents of the raddle before winding the warp onto the beam.


THE THREADING PLAN


The threading plan, or ‘draft’, indicates which thread is going onto which shaft and in what order. Shaft 1 is closest to you as you thread up. Each shaft is a frame that holds the heddles, which can be made from wire or strong yarn. Each heddle has an eye in its centre through which individual threads are passed using a tool called a ‘threading hook’.


A colour or symbol can be used to identify each different end on the plan if you are using a combination of yarns or colours.


The threading plan is read from left to right, and each X represents a warp end. In the example here, the first end is thread onto shaft 1, the second onto shaft 2 and so on. This example is commonly known as a straight draft (see p.50) and is a repeat of six ends using six shafts.


Threading plan
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Shafts with wire heddles.
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Wire heddles.


[image: ]


Threading hook.
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Pulling the warp yarn through the eye in the heddle with a threading hook.


THE REED PLAN


After completing the threading of the warp ends onto the shafts, they are then passed through a reed using a reed hook. The reed is a much finer version of the spreader/raddle with metal intersections, and is used to divide the warp yarn evenly across the front of the loom. The gaps in between each metal intersection are also called ‘dents’. Ideally two ends are threaded through each dent to create a smooth even cloth, so calculating which reed to use is easy. Just divide your ends per cm/inch by two, and the resulting number is the reed to use.


For example: 48 ends per inch ÷ 2 = 24’s reed (24-dent reed; 24 dents to the inch)


You can use more open reeds such as a 16’s with 3epd (ends per dent), a 12’s with 4epd or an 8’s at 6epd. The fewer dents to the cm/inch there are, the greater the likelihood of a natural line or gap appearing in the finished cloth.


When the denting is complete, the reed is placed inside a frame known as the sley (or batten/beater). This moves backward and forward, and is used to beat the weft yarn into place when weaving.


If a design feature such as spacing and cramming is required, then you must produce a denting plan.
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A reed hook.
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A reed.
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A close-up of the wires separating the dents in the reed.


A spaced and crammed denting plan


The number in each box indicates how many threads are in each dent. The more threads, the denser the cloth; the fewer threads, the more open the cloth.
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THE REED PLAN WITH THE THREADING PLAN


On your point paper, you can colour in the squares below the threading plan to indicate how many threads are in each dent in the reed that you are using. Use this simple but effective method of recording the information, which is particularly helpful whenever you are spacing or cramming, or are using yarns with different setts. (The yarn sett is the density of yarn in 1 cm/inch.)


A reed plan with the threading plan: regular denting
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A reed plan with the threading plan: spacing and cramming
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ENSURE THAT AN OPEN REED IS USED WHEN USING TEXTURED, THICK OR HAIRY YARNS, AS THE WIRE INTERSECTIONS CAN RUB AND WEAKEN THEM IF SETT TOO CLOSELY, RESULTING IN BROKEN ENDS.







TENSIONING THE WARP YARN


Once the denting is complete, and before you can start weaving, the next step is to secure the warp ends to create a tight, even tension through the warp. This is achieved by tying the warp ends to the stick attached to the front beam on the loom.


♦It is very important to create an even tension across the warp.


♦Odd loose ends may catch on the shuttle when weaving, causing them to break.


♦If there are large sections of loosely tensioned warp, the weft yarn will not beat down evenly across the weaving.


♦Loose threads may not be raised high enough by the shuttle, causing visible mistakes in the weaving.
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Tying on the warp yarn in a single knot.
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Securing the warp yarn, keeping the tension even.




TYING ON A TRADITIONAL YARN


STEP 1


Starting either on the left or the right of the dented warp yarn, take a bundle of consecutive ends – about 2.5cm (1in) across. Smooth the yarn by pulling through any loose ends.
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STEP 2


Split the bundle in half – two 1.25cm (½in) bundles. Take the bundles over the stick and bring them up on either side of the original bundle.


[image: ]


STEP 3


Tie them in a single knot on top of the original bundle.
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STEP 4


Repeat the process across the width of the warp. Starting in the centre, tighten the single knot, and tie another knot on top.


Go to the group on the left and tie in the same way. Now go to the right of the centre and tie in the same way. Repeat by alternating each side of the centre until the warp is secure.
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SLIGHTLY WET FINGERS WILL GIVE BETTER FRICTION.










TYING ON A SLIPPERY YARN


Nylon monofilament, silk filament and shiny viscose yarns are not held well with a knot – they tend to slip and release the tension achieved before the process is complete. The following method will give an even tension.


STEP 1


Starting either on the left or the right of the dented warp yarn, take a bundle of consecutive ends – about 2.5cm (1in) across. Smooth the yarn by pulling through any loose ends.
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STEP 2


Keeping a good tension, tie a knot in the end of the bundle. Repeat across the width of the warp.
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THE KNOT ON EACH BUNDLE SHOULD BE APPROXIMATELY 5CM (2IN) AWAY FROM THE STICK TO ALLOW FOR ANY ADJUSTMENTS.





STEP 3


Tie a length of strong cord to the stick to the left of where the warp yarn has been dented – you will need enough cord to go through each bundle and around the stick in turn until you reach the last bundle.


Pass the longest end through the first bundle of yarn above the knot.
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Take the cord over and under the stick and through the next bundle of yarn. Pull the cord to achieve an even tension in each bundle as you go.


Repeat to the end and tie off the cord around the stick.





THE LIFTING PLAN


This shows which shafts are to be lifted and in which order. There should be a lifting plan for each design that you weave. When experimenting or combining different plans, write down the order in which you lift the shafts to give a new lifting plan.


In the example here, the numbers on the left are the sequence of the pattern. The numbers along the bottom relate to the number of shafts. The X indicates that a shaft is to be lifted. Each individual weft thread is known as a pick. This is a plain-weave structure with repeats over two weft picks.


When weaving, shafts 1, 3 and 5 are lifted and a weft pick is inserted and placed in position by the reed. The shafts are lowered, shafts 2, 4 and 6 are lifted, then a weft pick is inserted and placed in position by the reed. Repeat this process and you have a plain-weave cloth, the simplest structure in woven cloth.


THE WEFT PLAN


If more than one type or colour of yarn is being used in the weft then a weft plan will record what yarns you have used, and in what order. It is a good idea to record the sequence as you weave each design.


USING THE WEFT YARN


The selected weft yarn is wound onto a bobbin using a bobbin winder. This is then placed into a shuttle. Following the lifting plan sequence, lift the shafts and pass the shuttle through the raised warp threads, allowing the yarn to unwind from the bobbin across the width of the cloth. Lower the shafts and beat the weft into place using the reed and repeat the action through the lifting sequence. Try to get into a regular rhythm while weaving. Irregular pressure when beating the weft into place will be visible.
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