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Blocks of heavier weight yarn are laid into a fine knit background using the knit-weave method, providing both pattern and structure to this delicate silhouette. By label Alice Lee.
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Numerous folds in the knitted fabric give way to an incredibly sculptural and experimental form. By Melbourne-based menswear designer Chris Ran Lin.





 

 


Introduction

The process of knitting allows the designer to take total control of the type of fabric they wish to make. Fibre, yarn, colour, pattern, stitch and structure are all fundamental components of the resulting cloth, which provide endless opportunities of inspiration and variation. While knitting by machine is undoubtedly more efficient than by hand, it still shares the same tactile qualities that makes this textile method so appealing. Automation brings regularity and consistency to the stitches within the fabric and allows for extra experimentation due to the speed in which ideas can be executed.

Machine knitting is not a new skill, but its resurgence no doubt stems from an increasing desire to connect with our hands and appreciate the joy in ‘making’. The meditative notions of knitting are clear: focusing on the task at hand and the rhythm in which it is completed helps to centre your thoughts and lends an attainable sense of achievement. In regard to sustainability, a custom-knitted garment yields little waste, allowing a considered approach to fashion design. Pieces are shaped to exact measurements, eliminating the need to discard excess materials.

Most designers are introduced to this mode of knitting by a machine that falls within the single-bed domestic category. This is simple to learn on, and its compact size, availability and price point contribute to its popularity within universities, small design studios and home crafters. For these reasons, and the breadth of creative outputs that are possible, the single-bed domestic machine is this book’s focus. Because you may find subtle variations (for example, the positioning and names of buttons or settings) between machine models, having a copy of the machine manual as reference is of advantage, allowing you to double-check these components while you work through the text.

Creativity and technical expertise work hand in hand throughout knitwear design. Innovation is born when you push beyond the traditional, yet to achieve this calls for skill. With this in mind, the book aims to provide the reader with an understanding of key techniques and their resulting knitted fabric structures. The more you work through the methods and examples given, the easier it is to understand how the machine settings, the use of tools and manual manipulation can affect the outcome. While these practical elements are not often intuitive, they soon become muscle memory with repetition. Creativity flourishes when you experiment, combine, subvert and remain curious to all of these possibilities.

The book is divided into three parts: Preparation, Materiality, and Construction.

The first section guides the reader through the machine itself, including its various parts, tools and settings. The formation of loops that contribute to knitted fabric is illustrated through key stitch structures, and acquiring the ability to recognize and ‘read’ this loop layout is advantageous for new knitters. The initial stages of knitting such as casting on and off, using tools and working with yarn are introduced, providing the opportunity to develop basic skills and confidence. Creativity is at the core of this machine knitting guide, and the reader is encouraged to apply their own design sensibility to the provided methods and techniques. To help with this, fibres and yarns, inspiration, research, colour and the iterative artistic process are explored within the context of machine knitting for fashion.

The second section outlines numerous stitch types and techniques that broadly focus on colour and pattern, texture and structure, and openwork and embellishment. Instructions detail the mechanics of each method with customization for both manual and punchcard machines. Design guidelines including sources of inspiration, stitch and pattern placement, and colour and yarn use, provide a starting point to inspire customization of these structures to generate unique fabrications for various fashion contexts.

The final section teaches the reader how to knit beyond a square or rectangle. Constructing a fabric to a certain size calls for it to be shaped, which can be accomplished in various ways according to the design outcome. Finishing processes such as trims, seaming and blocking contribute to professional-looking textiles and garments. Finally, information describing common mistakes are included at the end, to help the knitter to troubleshoot, fix and, most importantly, understand the cause of errors that may occur.

Most of the knitted fabric swatches included in this book were created on a standard-gauge knitting machine. The images display only a small sampling of creative design outcomes that are possible, with the intent to inspire further ideas. Informative illustrations are interspersed throughout the text, which work to demonstrate important technical steps and highlight a range of knitted structures. With the help of this book, you are encouraged to start your own machine knitting journey and discover just how versatile this skill can be.

Florence Spurling
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This tactile loop knitting technique creates a voluminous fabric that highlights the harmonious yarn palette. Designed by Sophie Steller Studio.





 

 


Part 1

Preparation







Chapter 1

The Knitting Machine

There are many different types of knitting machine, each with its own purpose and technical abilities. Ranging from simple hobby models to advanced computerized systems capable of creating seamless garments in one piece, they address the exceptional breadth of the knitwear industry.

The flat-bed or single-bed domestic knitting machine is the focus of discussion in this book. This is the most popular kind of machine to learn on, and is ideal for students, home crafters, limited production and small design studios alike. With a little practice, it is quick to master and a fantastic tool for developing knitted fabrics and simple garments.

As the name suggests, a single-bed machine has one needle bed only. Its simplest output is single jersey (also called stocking stitch and plain knitting), a two-sided fabric formed of knit stitches on the face and purl stitches on the reverse. A singlebed machine can be transformed into a double-bed machine by the addition of a ribber, allowing a greater range of outcomes, including ribbed and racked fabrics, tubular structures and knit-and-purl combinations to name a few.





 


Types of Knitting Machine

Machines used in the industry are broadly categorized as fabric machines or garment-length machines. Fabric machines are mostly circular in configuration and knit continuous lengths of fabric to a set width in tube formation. Once off the machine, the tube is usually sliced open, creating a flat fabric from which garment pieces can be cut. Fabric machines can produce knitted yardage very quickly and efficiently, making them ideal for jersey cut-and-sew garments such as T-shirts. Garments created from these machines are assembled and sewn after they have been cut into pieces of the correct size.

Garment-length machines can be flat-bed or circular and are used to produce outcomes that are knitted to a certain size and shape. Items knitted on circular machines such as hosiery may be used in their tubular formation, whereas flat-bed machines are used to knit individual garment panels.

Some industrial machines are capable of making seamless ‘whole garments’, items such as gloves, legwear and sweaters that are assembled completely on the machine as part of the knitting process, and need minimal finishing. Whereas knitted garment panels consist of separate pieces that must be seamed to create a three-dimensional form, whole garments are knitted entirely without joins, eliminating waste and additional work.
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Circular fabric machine, circular sock machine, single-bed domestic machine in designer Emily Watt’s studio, Shima Seiki whole-garment machine, and electronic single-bed domestic machine knitting a design by Catherine Tough.



New developments in machines by companies such as Kniterate are designed to bridge the gap between industrial and domestic models. These electronic machines act as a hybrid between the two, with advanced technical capacity, presented in a more affordable, compact and user-friendly output.


Single-bed machine types

Single-bed machines can be split into three groups: manual, punchcard and electronic. Manual machines are the most affordable, and their simplicity means they are quick to learn on. They have no built-in patterning device, meaning that different stitch types are all performed by hand.

Punchcard machines have a built-in patterning system, allowing the user to knit different stitch types or colours more efficiently within the same row. These machines often come with pre-designed punchcards, but blank cards are also available for you to use to design your own patterns. Punchcard machines are widely available and simple to learn on, and can produce an extensive range of professional-looking outcomes.

Electronic models offer an expanded range of knitted stitches, through built-in or computer-controlled pattern selection. They are typically the most expensive and require more skill from the user.


Knitting machine gauge

The gauge refers to the distance between needles on the bed. This divides machines into four categories of gauges: fine, standard, mid and bulky/chunky. The distance dictates the thickness of yarn that can be successfully used. The chart details the various distances (although the gauge may vary slightly between brands).


Purchasing a machine

When you are considering the purchase of a machine, there are many factors to keep in mind. To determine the machine gauge, think about the types of fabric and garment you want to make and the yarn weights you will most frequently be using. See here for help with this decision and to establish the yarn weights suited to each gauge.

The machine’s technical and patterning capabilities should also be taken into account, since its affordability will depend on its complexity. View the purchase of a machine as an investment; as long as it is used with care and maintained regularly, it should have a long life.

Second-hand machines are available ‘as is’ or refurbished, and can be an excellent alternative to buying new. If buying second-hand, enquire about the machine’s history, current working order and the availability of new parts. If possible, view it in person, and try it out. Acquiring a machine that has been out of use and requires maintenance (besides just cleaning) can be frustrating for a novice knitter.

Knitting machine gauge

[image: Illustration]



 


How the Machine Works

The mechanics of the machine

Regardless of the single-bed machine type, brand or model, they all create knitted fabric in the same way. The appearance and position of the controls may differ, and some machines may lack functions that others have (such as a punchcard facility). The two elements that remain constant, however, are a bed containing needles and a carriage that slides across to create stitches.

The following information is applicable to any flat-bed machine. Should your machine differ visually from the examples given, refer to its user manual.

The carriage

The carriage contains two parts: the main body and the sinker plate. If you remove the carriage from the machine and examine the underside, you will find a mix of cams, magnets, brushes and wheels. The cams are aligned to form three different pathways (lower, middle and upper), through which the needles move. The cams can move and modify the middle pathway alignment, creating an altered route, depending on whether the carriage is set to knit, tuck or miss stitches.

As the carriage passes, magnets are used to open needle latches so that new stitches can be produced. Brushes and wheels further help with the formation of stitches and ensure the fabric is kept close to the bed, in its correct position.


[image: Illustration]

The underside of a typical single-bed knitting machine carriage.




Carriage functions

The levers, buttons and dial of a carriage may differ slightly between brands in appearance, location and name, but the functions remain the same. Shown here are two carriages found on popular models: a Silver Reed machine and a Brother machine. (Please note that Brother machines are also sold under the name KnitKing, and Silver Reed under the names Singer, Studio, Empisal and KnitMaster.)

TIP: Familiarize yourself with these functions by identifying them on your own machine, checking the user manual for any differences in name and location.
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Silver Reed knitting machine carriage.
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Brother knitting machine carriage.



1. Cam lever/cam buttons

1b. Cam release lever Cams are used to select stitch types, including knit, miss, tuck and Fair Isle. Silver Reed carriages have a lever that can be switched to the selected stitch category, whereas Brother machines have buttons. To deselect a button, use the Cam Button Release Lever.

2. Stitch/tension dial This dial controls the stitch size. The higher the number, the larger the stitch, resulting in a more open fabric. The lower the number, the smaller the stitch, resulting in a denser fabric.

3. Side levers/change knob These have a plain setting for non-punchcard knitting, and a pattern setting for punchcard knitting.

4. Russel levers/holding cam lever When these levers are engaged they set the carriage to the ‘holding position’ function. In this setting, needles in holding position do not knit.

5. Release lever/carriage release This releases the carriage from a jam. A lever is used for Silver Reed machines, whereas the setting for Brother models is often found on the Change Knob (setting ‘CR’).

6. Weaving knobs/weaving pattern lever These are used to position the weaving brushes for the woven cast-on method and to create hand- or punchcard-woven patterns. The brushes should be in the dropped position for these techniques and the raised position for plain knitting.

7. Yarn feeder The working yarn coming from the tension unit is positioned securely in the feeder before knitting with it.

8. Sinker plate The sinker plate houses the brushes and wheels within the carriage. It can be unscrewed from the main body of the carriage if there is a jam or when disassembling and storing the machine. When reattaching the sinker plate, ensure that it is aligned correctly with the carriage.

The needle bed

Most knitting machines have four needle positions, represented by letters displayed at the end of the needle bed. Going from the back of the bed to the front, these positions are: Nonworking, Working, Upper Working and Holding. Again, you will notice a slight disparity between machine brands as to how the positions are lettered. Following the same order as above, these are displayed as A, B, C and D on Silver Reed and A, B, D and E on Brother machines. Despite this difference, the needle position function remains the same.

A Position = Nonworking Position (NWP) – Needles are positioned as far back as possible in the needle bed. Needles do not knit.

B Position = Working Position (WP) – Needles are positioned so that the hooks line up with the edge of the needle bed. Needles knit.

C Position (Silver Reed) or D Position (Brother) = Upper Working Position (UWP) – Needles are positioned slightly forwards so that their open latches line up with the edge of the needle bed. Needles knit.

D Position (Silver Reed) or E Position (Brother) = Holding Position (HP) – Needles are positioned as far forward as possible in the needle bed. Needles do not knit when the carriage is set to hold. If hold is not selected, needles knit back to B position.

Although not every machine has them, sinker posts or gate pegs are metal prongs at the edge of the needle bed. Every needle has a sinker post either side of it, and while they should always be clear of stitches and yarn during knitting, they can be used to tension the fabric when casting off.
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Groups of needles situated in their four different positions in the needle bed.
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This swatch is knit using 40 needles: 20 needles both sides of the central ‘0’ mark.
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Latch needle.




Latch needles

The needles in the machine bed are called latch needles. Each needle is set in its own groove within the needle bed. The needle butt protrudes through the groove, allowing you to move the needle back and forth. Latch needles consist of five main parts:

1. Hook Catches yarn to form new stitches.

2. Latch Hinged, meaning that it opens lying against the stem and closes onto the hook. The latch is essential to the formation of stitches.

3. Stem Holds the course of stitches just formed.

4. Butt Enables the needle to move. As the carriage passes, the needle butt connects with the pathway underneath.

5. Shank Supports the needle.


Numbered needle strip

A strip numbers the needles on the bed, from the centre outwards to left and right. This allows you to select the desired number of needles easily, and helps to keep shaping and pattern repeats consistent. Generally, it is recommended to work in the middle of the bed, so that you use roughly the same number of needles on either side of the central ‘0’ mark.


How stitches are formed

The carriage is in control of moving the needles back and forth and feeding yarn into the hooks, to create new stitches. This is how knit stitches are formed:

1. The needle is in working position, with the current stitch held in the needle hook.

2. As the carriage passes the needle, it pushes it forward. This causes the stitch in the hook to slide past the latch and back onto the stem.

3. While the needle is in this forward position, the open hook catches the yarn coming from the carriage feeder.

4. The needle travels back, causing the stitch to slide forward and slip over the now closed latch and the strand of yarn.

5. The needle ends back in working position, with a new stitch sitting in the hook.


[image: Illustration]

Formation of a knit stitch.





 

Machine Tools and Accessories

Tools are required for a number of tasks, such as selecting needles, moving stitches, keeping the fabric weighted and finishing your work. All machines, regardless of the type or model, come with basic tools that can often be used among different flat-beds, although items such as transfer tools are gauge-specific. Additional tools may be needed when creating specific stitches or knitting large fabrics, and they can be purchased separately.

Basic tools

1. Cast-on comb Adds tension to the fabric from the first row. Useful when working with larger numbers of needles.

2. Table clamps Secure the machine bed to the work surface. They fit into slots at both ends of the machine and are tightened to the correct thickness for the table.

3. Needle pushers Needle selection tools that allow you to push a number of needles at once, making the process quicker and easier. These come in a variety of configurations, which result in different needle arrangements.

4. Transfer tools Used to move stitches, and most commonly have one, two or three prongs. One-prong tools are used for single stitches, and multi-prong tools move groups of stitches.

5. Claw weights Come in different shapes and sizes, and are hung on the fabric while knitting. As the fabric grows, they are moved up to ensure the consistent tension needed to form stitches. Depending on the yarn used and the knitting technique, more or fewer weights may be needed to ensure smooth knitting.

6. Latch tool Also known as a ‘tappet tool’. Essentially a knitting-machine latch needle on a holder. It allows you to reconstruct stitches to create knit stitches on the purl side and vice versa. It is also used to repair accidently dropped stitches.

7. Cleaning brush Used for maintenance, to keep the machine free of dust and fluff.

8. Ravel cord A smooth synthetic cord used for casting on and to knit one row between the waste and main knitting. A nylon or slippery yarn that can easily be pulled out from the fabric can also be used for this purpose.

9. Tapestry needle Blunt-ended needle used to sew in loose ends created by casting on, casting off and changing yarns.
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Basic tools.




Punchcard tools

Blank cards (1) are used to create your own patterns. Pre-designed cards (2) are included with punchcard machines and feature a standard set of patterns. Snaps (3) secure the ends of the card together and a tool (4) is used to punch your design into a blank card.
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Punchcard tools.




Hand-knitting tools

A skein of yarn held on a swift while being wound into a centre-pull ball.

These tools are sold for two-needle hand-knitting, but they can also be helpful with certain techniques of machine-knitting.

1. Stitch holders Cable needles, safety pins, small circular needles and clasped stitch holders can all be used to remove, hold and carefully replace stitches.

2. Stitch markers Removable stitch markers that slip easily on and off can be used to highlight certain stitches in the fabric. This is particularly useful when working with textured, dark or fine yarn, where the fabric is harder to read.

3. Bobbins Techniques such as hand-weaving and intarsia often require several balls or cones of yarn that are worked together. Bobbins are handy for keeping groups of yarns tidy.


[image: Illustration]

Hand-knitting tools.



Additional equipment

Yarn swift or skein holder Used to prepare yarn for machine-knitting. Yarn that is sold in a skein or hank must be wound into a centre-pull ball before knitting. A yarn swift holds the skein open tautly so that the loose strands can be wound without getting tangled.

Ball winder Winds yarn into balls that pull from the centre, ensuring that it stays stable while feeding through the machine.

Process tools Scissors, ruler, tape measure, notebook and pencil should be on hand throughout the design and knitting process.

Finishing equipment As well as the blunt-ended tapestry needle mentioned before, equipment for blocking and seaming is required if you are to create professional-looking swatches and garments. See Chapter 9 for the tools you will need.
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A skein of yarn held on a swift while being wound into a centre-pull ball.





 


Setting the Machine Up


Threading the machine

In two-needle hand-knitting, the working yarn is held, tensioned and controlled through the movement of the fingers. The tension unit is essentially the equivalent of this for machine-knitting. To prepare for knitting, yarn is threaded through the tension unit, which feeds it to the carriage.

Before you begin, make sure the yarn is positioned securely, either on the floor or on the knitting table. The area around it should be clear of other objects, and the yarn should be able to feed upright to the tension unit without having to stretch diagonally. Each time you start working with a different yarn, make sure it is unwinding freely and evenly from the ball or cone. These measures will prevent tangles, uneven feeding and problems with tension.

The following steps detail how to thread your yarns correctly. Note that some machines do not have the second yarn guide described in Step 5.

Thread the selected yarn:

1. through the tension guide eyelet,

2. between two tension discs and under the guide pin (the tension discs contain a dial that can be further adjusted according to the yarn),

3. through the yarn guide eyelet,

4. through the tension spring eyelet,

5. through the yarn guide eyelet. Finally, place the yarn end into the yarn clip or the carriage yarn feeder.

TIP: Keep checking the tension unit during knitting. This helps to stay ahead of mistakes occurring if the yarn accidently unthreads from an area in the unit or becomes entangled with another cone.
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A ball of yarn threaded through one side of the tension unit and held in the yarn clip until it is ready to be used.




Tension dial

The tension dial (attached to the tension discs) can be adjusted to suit the weight of yarn. To determine how:

1. Secure the yarn in the yarn clip or the carriage yarn feeder and look at the distance between the tension spring (Step 4) and yarn guide (Step 5 or Step 3 if the machine does not have the second yarn guide).

2. This distance should be between 10 and 20cm (4–8in). If it is smaller than 10cm (4in), decrease the tension. If it is greater than 20cm (8in), increase the tension.


Stitch size

The stitch size is controlled by the stitch dial on the carriage. When the dial is set to a larger number, the needles take more yarn into each loop, creating a bigger stitch. When a lower number is selected, less yarn is taken into each loop, resulting in a smaller stitch.

The machine gauge determines the yarn weight that will knit successfully on the machine. Using a yarn in the thicker range for that gauge requires a higher stitch size, and using a yarn in the thinner range for that gauge needs a lower stitch size. Using a yarn whose weight calls for a stitch size in the middle range of the dial is the ideal for that gauge and will always knit the most effectively, since the machine is calibrated to perform best in this setting.

Most machines have dials that range from 0 to 10 with fractional sizes in between. The stitch size you choose will depend on a few factors, just as two-needle hand-knitters choose smaller or larger needles for certain functional or aesthetic reasons. The most important consideration is that the stitch size be large enough to knit the yarn with ease. If the stitch size is too small for the yarn, stitches won’t form properly.


[image: Illustration]

Stitch size dial.



Some techniques, such as tuck and cables, call for a larger stitch than you would use for plain knitting. A higher stitch size will also produce a fabric with better drape, and so is recommended for knitting a shawl, for example. On the other hand, a beanie will generally require a more compact fabric and would consequently benefit from a tighter stitch size. Fluffy or textured yarns can be deceptive in that, although the core may appear fine, the outer hairs or surface interest causes them to knit as if they were much thicker. Imagine that the fuzz or thickest part of the yarn equates to the total diameter, and adjust the stitch size to accommodate it.
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Beginning at stitch size 3 and gradually increasing to stitch size 10, bands of different stitch size are displayed in this swatch, all of which are knit with the same number of stitches and rows. As the stitch size increases, the fabric also becomes larger and has more drape.



It is possible to knit thicker yarns using the every-other-needle method (see here). This entails casting on alternate needles, which leaves more space for the stitches. The method has its limitations, though, and the machine may struggle with anything more advanced than single jersey. Yarns that are too fine for the machine can be combined and fed through to knit as one.

If you are working with two or more yarns of varying thickness, there may be a disparity between the appropriate stitch sizes. In this case, choose a number that is a compromise. If this isn’t possible – if, for example, the range is too great – you may need to adjust the size from one yarn to another. Bear in mind that extreme differences may distort the sides of the knitting.
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The stitch size of a yarn can also be explored for visual effects. Bands of tighter and looser areas are created by altering the stitch size in the same yarn on the left, and using two very different yarn weights, knit at the same stitch size throughout on the right.



Machine manuals contain a guide to help new knitters decide which stitch size corresponds best with their intended yarn. However, this choice will become instinctive with practice.

TIP: As a useful reference, keep a journal with yarn cuttings, the machine gauge and the stitch size. When working with a new yarn, you will be able to compare it with those in your journal and know roughly which number to set the stitch dial to.
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Small plain knit fabrics display how different yarn types knit on the same machine gauge can call for a varied range of stitch sizes.





 


Fabric Structure

The knitted loop

When you are learning to knit, it is a huge advantage to understand the structure of the fabric you are creating. This structure, in its simplest form, is a loop. When the loop is repeated, a knitted fabric is generated. The knitted loop structure may not always be easily noticeable – if, for instance, it is made from an extremely fine or textured yarn. Furthermore, some stitch patterns and occasionally finishing processes can distort the fabric, making it harder to read.


[image: Illustration]

A knitted loop.




Weft and warp knitting

The knitting industry is divided into two sectors: weft and warp knitting. Although both methods of knitting form a loop structure, the sequence in which the yarn is carried from loop to loop differs, as do the resulting fabrics.

Weft structures are created from a continuous length of yarn that is carried horizontally across the rows to form a series of loops. This is the way fabric is made through two-needle hand-knitting, as well as through the majority of machine-knitting, and it is the method most frequently used to knit textiles and garments.

Warp-knitted fabrics are formed by a yarn that zigzags and creates loops vertically. Each vertical column is created with a separate length of yarn. Because of this, warp structures are more stable than weft structures, which can be unravelled fairly easily. The resulting fabrics tend to be speciality types such as nets and tulle, which are used for lingerie, athletic wear, and curtains and trimmings, as well as alternative outputs such as the automotive industry. Warp knitting is always created on dedicated machines operated by specialists.


[image: Illustration]

Weft knitting structure.




Courses and wales

In knitted structures, the horizontal rows of stitches are called ‘courses’ and the vertical columns of stitches ‘wales’.
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A course of stitches is highlighted.
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A wale of stitches is highlighted.




Technical face and reverse

The terms ‘technical face’ and ‘technical reverse’ are generally used when describing the ‘right side’ and the ‘wrong side’ of the fabric respectively. The knit side of the fabric is mostly regarded as the technical face, but for some stitches, such as tuck and knit-weave, the purl side is used. This is because the detail in tucked and knit-woven surfaces is more prominent on the reverse, and so should be seen by the viewer. Ultimately this is a design decision, and the knitter is free to change it according to personal preference and design requirements. The same thinking can apply to the direction of knitting; although fabrics are knitted with the courses running horizontally and the wales running vertically, the resulting fabric may be rotated when it is used.
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Technical face, or knit side of a single jersey fabric.
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Technical reverse, or purl side of a single jersey fabric.
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The purl side of this fabric is chosen as the face because it displays more detail than the knit side.
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This fabric is equally interesting on both sides and so either one can be chosen as the face.
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V-shaped knit stitches.




Stitch types

There are three principal stitch structures in machine-knitting: knit, tuck and miss. They are extremely versatile and allow endless possibilities when they are combined, modified and creatively transformed.

Knit stitch

A knit stitch has a smooth technical face appearing as a V shape.


[image: Illustration]

The face of a knit stitch is highlighted.



Its reverse is a purl stitch, recognizable by its arched appearance. Knit stitch fabrics are known as single jersey, plain knit or stocking stitch. When knitting single jersey on the single-bed machine, the purl side always faces the knitter.
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The reverse of a knit stitch (purl stitch) is highlighted.
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Arch-shaped purl stitches.




Tuck stitch

A tuck stitch is one that is held on the needle without being knitted. With every pass of the carriage, new yarn is collected on the tucking needle and continues to accumulate, until the needle is instructed to knit again. If too many tucking courses are knitted, it becomes difficult to form the new stitch through which the held stitch and built-up yarn must be drawn.

The held stitch appears elongated, and it creates a raised effect that is more prominent on the purl side of the fabric. In addition to tactile outcomes, multicolour effects can also be created through tucking. Compared to a single-jersey fabric knitted with the same number of stitches and courses, a tucked structure will cause the fabric to appear shorter vertically and wider horizontally.


[image: Illustration]

The face of a tuck stitch is highlighted.
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The reverse of a tuck stitch is highlighted.




[image: Illustration]

Tuck-stitch pattern fabric displayed on the purl side.




Miss stitch

A miss or slip stitch is formed by the carriage passing and deliberately skipping the selected needle. The miss-stitch needle does not create a new stitch, and a float is produced on the purl side of the fabric. A new float occurs with every consecutively missed course. When the needle is selected to knit again, the miss stitch appears elongated. Slip-stitch patterns produce textural and dimensional fabrics, as well as multicolour stitch patterns.

Compared to a single-jersey fabric knitted with the same number of stitches and courses, a miss-stitch structure will cause the fabric to appear longer vertically and narrower horizontally.


[image: Illustration]

The face of a miss stitch is highlighted.
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The reverse of a miss stitch is highlighted.




[image: Illustration]

Miss-stitch pattern fabric displayed on the purl side.









Chapter 2

Research and Design

Part of the allure of knitting is being able to create exactly the fabric you desire. Knitters can establish their chosen characteristics within a design and implement them in the fabrication of the textile itself. Because of this, it is important to familiarize yourself with the various fibre types and the properties of their resulting yarns. Exploring and settling on a mix of materials can be akin to an artist choosing the right medium for a painting. It may take a few iterations to find the outcome you want, but the process can be fun and rewarding.

Finding inspiration is an individual process, and it is this notion that explains the extent of unique creative vision that fills the world. The more practised you become as a designer, the more you will notice things around you that excite you visually, or leave you curious and intrigued. Many ideas are well-trodden in the design world, but the way you approach and construct your research can guarantee that you interpret them in a distinctive and personal way.

Sampling ideas on the machine is an important part of the design development process and key to gaining confidence and experimenting with colour, yarn and stitches. Once you have a small collection of initial fabrication outcomes, you can consider how each might work for its end use.





 


Fibres and Yarns

Fibre and yarn choice is crucial to the functionality of the textile and how suitable it is for its intended design. Elements such as the handle and drape of the fabric, whether it will keep its form through wash and wear, and whether it will provide insulation or ventilation for the wearer determine its suitability. In terms of aesthetics, the fibre and yarn contribute to the colour, texture, structure and mood of the knit.


[image: Illustration]

An organic colour palette created with naturally dyed wool fibre.



Fibres

A fibre is an individual, hair-like structure and the raw material used to produce yarn. There are two types: staple and filament, referring to the fibre length. They vary from less than 2.5cm (1in) to miles in length. Shorter fibres that can be measured in centimetres or inches are defined as staple fibres. All natural fibres, except silk, are staple fibres, and must be spun or twisted together to create a long, continuous strand of yarn. Longer, continuous fibres that can be measured in metres or yards are called filament fibres. All manufactured fibres are initially formed as filament fibres, although they are often cut into staple fibres for blending. Silk is the only natural filament fibre.


[image: Illustration]

Longer filament (top) and shorter staple (bottom) fibres.



Each fibre has its own characteristics, which may be seen as advantages or disadvantages depending on the requirements of the design. Such qualities include:

Drape Drape may be desired for a garment such as a waterfall-opening cardigan, but not for a tailored piece such as a tweed-style knit blazer.

Handle Soft, fluffy fibres suit cold-weather clothing for children, whereas smooth, cool fibres could be appropriate for lace-knit beach cover-ups.

Dyeability Fibres that respond well to dye would be suitable for an electric colour palette in neon tones, while those that are harder to penetrate with colour or that display naturally beautiful tones may be better suited to a vintage-style palette.

Elasticity and resilience While the loop structure of knitting is inherently stretchy, some designs require more flexibility than others. Stitch patterns such as cables may call for fibres with elasticity, because of their many lateral transfers, and heavy or oversized silhouettes need resilient fibres so that they don’t droop or stretch out of shape.

Durability Strong, hard-wearing fibres may be best for outcomes such as socks, whereas more fragile fibres will add to the delicate appearance of a gauzy piece.

Laundering and care Fibres that are prone to felting or should be hand-washed only could be problematic for baby garments that require frequent cleaning, but are suitable for accessories that need only periodic care.

Price Using predominantly luxury fibres may result in the design becoming overpriced for the intended market, but incorporating a small percentage of these fibres may increase the perceived value of the product.

Sustainability and society A project that collaborates with an indigenous culture and their craft may need to work exclusively with fibres that are derived locally, whereas a collection aimed at customers with sensitive skin may use solely hypoallergenic and antibacterial fibres.


Natural fibres

Materials that grow in nature from sources such as animals and plants are known as natural fibres. Those derived from animals are further defined as protein fibres, and they include wool, cashmere, angora, alpaca and silk. Plant-based fibres, such as cotton and linen, are described as cellulose fibres.


[image: Illustration]

Yarns created from natural fibres.



Protein fibres

Silk

The silkworm produces silk by pushing fine streams of thick liquid out of small openings in its head; the liquid hardens into filaments when it comes into contact with air. The ensuing fibre is extremely strong, smooth and fine, and is prized for its excellent drape and luxurious hand feel. It is hypoallergenic and breathable, and responds particularly well to dye, resulting in dazzling, intensely coloured, glossy yarns.

Silk is prone to stretching and, because of the time and work involved in its production, is expensive. The lack of elasticity and the slippery nature of silk yarns can call for extra concentration during knitting, and its inherent delicacy means it must be laundered with care. Traditional silk production raises ethical questions over the farming of silkworms, which are often treated cruelly in order to produce the best fibre. More humane options include ahimsa or ‘peace’ silk.


[image: Illustration]

Knit in a vibrant shade of silk yarn, this pullover by Julie Hoover for Purl Soho displays the fibre’s characteristic drape.



Wool

Wool fibre varies in fineness and length according to the breed of sheep, and the climate in which it lives. The softest and highest-quality fibres are generally used for goods that are worn close to the skin, and coarser fibres are better suited to the interiors market. It is a warm, strong, elastic fibre that drapes and dyes well, making it one of the most popular choices for knitting. The crimped texture of the fibre causes it to trap air and form an insulating barrier, keeping the wearer warm in cold climates and cool in warm climates.

Wool is extremely resilient, with an intrinsic ‘memory’ that makes it resistant to wrinkles and allows garments to preserve their shape. Its springiness makes it easy to knit with, resulting in even-looking stitches.

Care must be taken when laundering wool products, however, as the fibres can felt if exposed to heat and moisture, or are agitated. Wool is also vulnerable to damage by moths, and the surface of the fabric can pill with wear. Wool may not be suitable for people with sensitive skin, as the lanolin in the fibre can cause prickling or itching.


[image: Illustration]

Well-loved wool sweaters are celebrated and combined with new wool knits through needle punching by menswear brand CMMN SWDN.



Speciality hair fibres

Camelids: Alpaca, camel hair, llama and vicuña

The alpaca produces lustrous fibre that is warm and soft, with a silky hand feel. It is durable and creates lightweight, breathable fabrics with excellent drape. The fibre is available in a wide range of beautiful natural tones and also responds well to dyeing. Alpaca can be a good alternative to wool, as it contains no lanolin, making it hypoallergenic and safe for sensitive skin.

Some alpaca yarns are prone to shedding, resulting in excess fluff and fibre when knitting or wearing. The fibre must be laundered with care to avoid felting, and fabrics may also pill from abrasion. Alpaca garments can be susceptible to stretching, because the fibre is less elastic and resilient than wool, and it may sometimes feel more slippery to work with. Because it is regarded as a speciality fibre, it can command a high price.


[image: Illustration]

Alpaca Fair Isle pullover by Kordal Studio, a NYC-based brand driven by sustainable sourcing and manufacture.



It is considered one of the most sustainable fibres, since there is a smaller environmental impact than with other grazing animals, the production process requires no harsh chemicals and the alpacas are treated ethically.

Camel hair is a strong, warm, yet lightweight fibre with thermostatic properties. The softest fibres, such as those found on the undercoat of the animal or taken from baby camel, are reserved for use in clothing. They have an extremely luxurious handle and can be likened to a more affordable cashmere. The natural fibre is typically golden tan and can be dyed to a broad range of colours. Because it does not felt as easily as other animal-fur fibres, laundering is simpler. Camel fibre is less elastic and resilient than wool.

Llama is a lofty, extremely warm, lightweight fibre with excellent insulating properties. It creates a strong and durable fabric that is also hypoallergenic. The fibre is available in an array of natural shades and also takes dye well. It can be likened to alpaca, but it is not as widely used and remains a specialist choice.

Vicuña is a rare golden fibre that is extremely fine and soft. It is also very warm, with good insulating properties. Owing to the slow growth of the fibre until it can be shorn from the animal, vicuña is incredibly expensive. Its delicacy dictates that it should not be dyed beyond its natural state, a fact that, alongside the price, reserves it for the luxury market.


[image: Illustration]

Exclusive vicuña knitwear by Loro Piana.



Goats: Mohair, cashmere and cashgora

Mohair, produced from the Angora goat, is soft, warm, lightweight and very hard-wearing. It is prized for its silky, lustrous sheen and can be dyed easily. Mohair fleece displays a natural curl and is recognizable for its tightly crimped waves or ringlets of fibre. This fluffy structure gives it its characteristic ‘ethereal’ effect, which can be enhanced when knitted into open-gauge fabrics, or if the textile is brushed. Kid mohair is obtained from the fleece of Angora kids and is even softer.

Mohair creates yarn with less elasticity and resilience than wool. Because it is so fluffy, complicated stitch patterns can be obscured and the knitted fabric can be harder to read. It can also be difficult to unravel stitches, because the hairs of the fibres tend to cling together.


[image: Illustration]

The looser-gauge of this luxurious ostrich feather adorned scarf by Miss Knitwear displays the delicate and airy qualities of mohair.



Cashmere comes from the inner coat hair of Cashmere goats, and is a particularly smooth and silky fibre. Although it is very warm, it is also very light, which gives it excellent drape. Recognizable by its luxurious handle, cashmere is one of the softest fibres, and results in lofty yarns that ‘bloom’ when knitted. It is elastic and resilient and can also be easily dyed, making it highly sought-after and associated with desirable, timeless, high-quality goods.
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Needle spacing

Fabric weight

Fine 3.6mm apart Lightweight
Versatile for all seasons - summer knits and
autumn/winter garments for layering
Standard 4.5 or 5mm apart Light to medium weight

Good for transitional-season garments

Mid 6 or 7mm apart Medium to thick weight
Sweaters for autumn/winter
Bulky/Chunky 8 or 9mm apart Very thick weight

Chunky, hand-knit appearance for winter
and outerwear
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