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INTRODUCTION

Industrial Machine Knitting: Creating Constructed Textiles on Hand-Operated Machines will provide you with an introduction to the different types of knitting machines and how they work; yarns and fibres; and most importantly, heritage machine knitting techniques that may disappear unless they are practised and the knowledge carried on for future generations. This book will cover the most popular knitting machines, allowing you to familiarise yourself with the control cams, even if you acquire a different model. Whether you are a student or an emerging designer, it is entirely up to you what you wish to do with this new information.

There is plenty of information available to us regarding creating knitwear and knitted textiles on domestic single- and double-bed machines (with ribber extension), via books, videos and other means. However, available information and knowledge are minimal when it comes to the hand-flat industrial knitting machines, which, nevertheless, are still widely used. The work produced on these machines is intriguing and creative, and some of the quality and capability they offer for creating fascinating fabrics, textiles and garments can only be achieved with these types of machines.

There are several brands in circulation, the most widely used being Dubied, along with brands such as Stoll (the forerunner of the digital Stoll programmable digital knitting machines now available), Coppo and Universal. Almost all the techniques we can see on a digitally knitted fabric have a manually knitted equivalent. It’s vital to understand the basics of the fabric structure, construction and repeat pattern to develop the technique further, see how the fabric changes and behaves under movement, create an even more intriguing sample and achieve the desired effect more deliberately. Understanding fabric construction is the basis of any knitted textile and knitwear knowledge. In this book, I aim to emphasise the traditional, hand-flat machine knitting methods that any emerging or established designer, textiles student or hobby knitter needs in order to create captivating fabrics; but you can use this knowledge to progress in the future. Wherever possible, the emphasis will be on sustainable, natural fibres and their potential to make creative, contemporary, knitted and constructed textiles for sportswear, everyday wear and homeware.


HOW TO USE THIS BOOK

I spend so much time ‘playing’ and experimenting with my industrial machine; it’s what I love to do professionally and as a hobby. I took a lot of time and care creating this book, noting my own experience through my studies and then later setting up my own business, trial and error, recording my thoughts. I sincerely hope you can use it to your advantage, whether you are just starting university and getting familiar with industrial machines, starting your adventure and setting up an independent business, or even inheriting a machine like this and wanting to put it to good use. You can use this book as a building block for your machine knitting journey, from the basics to the more complicated processes, such as designing and creating garments or other products.

Along with the technical details of setting up and maintaining the machine, and a number of techniques I discovered or perfected while in university and beyond, you will also find helpful information about researching if you are: working towards a project; gathering inspiration for later work; or combining different crafts and disciplines to create intriguing and one-of-a-kind textiles. This book will also prove helpful when choosing suitable yarns and learning about the various fibres and their properties, with a special highlight on protein fibres such as wool.

I encourage readers to make conscious, green choices regarding yarn and materials sourcing as business practices. Don’t be afraid to experiment; carry a pen and paper with you for when an idea for a new sample strikes you. I hope this book inspires you to continue using machine knitting skills, keeping this heritage craft alive and passing it on to future generations.


IS MY MACHINE INCLUDED IN THIS BOOK?

In this book, I will include as many industrial knitting machines as possible so that you can understand and appreciate their history and capability. Nevertheless, I had to set some boundaries. Unfortunately, only a tiny number of them are still around but they are almost all the same regarding their abilities and operations.

I have one machine of my own, which is my pride and joy! This brand, Dubied, is still the most popular and possibly the most widely used. I will reference the techniques and machine controls for the Dubied but will also include other carriages that I know about.
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An intriguing fabric sample by Aine Gormley




WHAT CAN YOU ACHIEVE WITH MACHINE KNITTING?

People have been knitting for centuries for various reasons. Whether you are a hobby knitter, setting up your knitwear label or an established professional knitter, this book will give you ideas and inspiration to go further with your knitting.

Knitwear can be so much more than just a simple accessory: with the combination of a strong colour palette, intriguing techniques and stitches and repeats, one can work towards creating a piece of art, home decoration or sportswear that emphasises the wearer’s movements, disguises body shape, and so on.

What I would always advise, and repeat, is this: persevere. Machine knitting takes a lot of practice and skill. With years of experience, I might make it look easy and quick, but behind this experience is a lot of time, effort and hard work. I always encourage my students to carry on and try again and again. You will lose a lot of fabrics and ‘fallen knits’ along the way to becoming confident. I started the same way, sometimes needing to take breaks when something wasn’t working and I felt ready to give up. Even if you’re an experienced knitter, you might need to do a lot of prototyping until you get the correct measurements for a garment or product.
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Knitted jumper by Knitluxe Studio modelled by Karla Williams. (PEKINKA FOTO)




CHAPTER 1

THE DIFFERENT TYPES OF KNITTING MACHINES

Machine knitting can provide limitless creative outcomes, supporting an experimental approach to constructed textile design. Several different machines are still available. This chapter will help you explore the various types of machines, from the most common to the most accessible. Do you have a specific brand of knitting machine and cannot find any information about it? What is the difference in gauges, and how does this detail alter the knitwear you can produce on it? With the focus on semi-industrial knitting machines, finding your perfect match for various applications is essential – whether you are just starting or are an established maker who would like to gain a little more technical knowledge.
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DOMESTIC KNITTING MACHINES

The difference between the ribber bed and your hand-flat machine’s main bed is your options for moving it horizontally and vertically. Domestic knitting machines have three vertical positions (top, middle and low positions) for the ribber, which are controlled by the drop levers on both sides. The lowest position is used when you want the ribber to be out of work while you cast off or work on the machine as a single bed. The middle position is beneficial when picking up stitches, setting up for circular knitting or reinserting a cast-on comb. If you have dropped stitches on one side, you can lower one side of the ribber or lower both sides simultaneously. The top position is your primary, all-knitting, working position when you want to knit ribs and, when in this setting, your carriages should connect easily.

The needle bed itself is straightforward. The ribber needle bed is almost identical to your hand-flat machine’s main bed, but with industrial machines, we don’t differentiate between the beds as they don’t come apart.

In relation to the domestic knitting, the ribber extension is called the ribber (front bed), while your ‘main’ machine is your main bed (the back bed). One thing will always remain the same: they all operate comparably. The look, construction, needles and carriage may differ, but they all do the same jobs: forming stitches from a cone of yarn and knitting each time you move the carriage.
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Domestic ribber carriage.




INDUSTRIAL HAND-FLAT MACHINES AND SEMI-INDUSTRIAL MACHINES

These machines are mostly called industrial hand-flat machines or semi-industrial machines (as opposed to digital industrial knitting machines). Once you familiarise yourself with the domestic ribber extension, you will find that the layout, the handles of the machine and the principles of fabric creation are similar but available in a wide range of gauges, unlike with the domestic machines.

You might have heard the term ‘V-bed’ knitting machine or hand-flat knitting machine, but let me explain this further. V-bed knitting machines are widely used knitting machines for the types of fabrics they produce. We can generally differentiate between two types of knitting machines: the V-bed rib machine and the flatbed purl machine. V-bed knitting machines have two ribs ported, diagonally imminent needle beds, and flatbed purl machines have horizontal needle beds. Both use latch needles that are transferred to knit in either of two directly opposed needle beds. The needles work individually and are organised to form the stitches.

So why are we calling the manual industrial machines hand-flats if they are V-bed machines? Essentially, there are a few names for these machines, and it is up to you to choose your preferred name, but the most straightforward answer is: the beds form a V-shape, and the needle beds are flat as opposed to the circular, sock-knitting machines. In terms of garment production nowadays, the most common machines are the V-beds (Stoll and Shima Seiki are V-beds, too) and circular machines.

Like the domestic ribber machine, the typical flat machine has two (although unlike the domestic ribber) immobile beds arranged in an inverted ‘V’ formation. Latch needles and other elements slide in the tricks during the knitting process.
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Vintage Stoll knitting machine.



Interestingly, flat knitting is characterised by creating a flat piece of knit fabric, rather than a tube typically produced through circular knitting. Both warp knitting and weft knitting techniques are utilised within flat knitting, but this book will be dedicated to developing weft knitting processes. Weft knitting is considered more versatile regarding loop-structure combinations and patterns, making it a popular choice for various applications. It is fascinating how warp knitting and weft knitting differ in their use of yarn. While warp knitting involves many vertical yarn lengths, weft knitting can create fabric using just one yarn as the carriage moves horizontally across the needle bed. It is incredible how a single yarn can create diverse and structured fabrics and offers many design possibilities.
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Knitted fabric sample.



Generally, a machine’s gauge number indicates the fabric quality you can produce on it, and this should be stated on the needle-bed area. The gauge number matches the needles per one-inch area, with a higher-gauge number producing a finer fabric: the higher the gauge number, the finer your fabric will be. (1 inch = 2.54cm.) There is a range of machines from 1.5gg to 16gg.

There are a few brands still available worldwide and they all work similarly, even though the carriage or the set-up can look slightly different. The machine I worked on to produce most of the samples in this book is a V-bed 12gg Dubied brand machine with four feeders. The two needle beds are located opposite each other in a V-shaped formation; they meet in an upside-down V formation, hence the name ‘V-bed’.

Most of these machines can create single- and double-jersey fabrics, racking, inlay, tuck and slip-stitches. They can be set into different needle-selection positions for various techniques. Further patterning can be achieved by placing the needles in different rib formations, combining the racking handle with needle transfer, activating the raising and tucking cams, and so on – more on this in Chapter 3.

Different machines of the same brands exist, though some might be obsolete, such as a jacquard machine, and some intarsia machines are very rare.
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The V-bed formation of an industrial hand-flat knitting machine.



As the name suggests, these industrial machines were heavily used in factories to produce knitwear, sample garments and small production runs. Since digital, programmable knitting machines took over, they have become priceless as they are not being produced any more and their numbers are limited. They are primarily found in small design studios and universities as a tool to learn hand-operated machine knitting and the basis of knitwear design.

This type of machine’s function is very similar to that of domestic knitting machines and, practically, it can do almost all the same things, though the controls are different. These machines are much sturdier and hard-wearing. Due to their size, it is advisable to have a designated space when setting one up. Industrial-machine brands include Dubied, Stoll, Santagostino, Universal, Protti, Diamant and Coppo, to mention just a few.


INDUSTRIAL HAND-POWERED MACHINE DETAILS AND MACHINE TYPES

Fine Gauge

While digital, computerised knitting machines can have up to 21 gauges, producing extremely fine fabrics, a 12 gauge in industrial hand-flats is considered a fine-gauge machine. As explained previously, the gauge indicates how many needles per inch on a machine. The higher the number, the finer the fabric that it produces will be. You can also get fine-gauge domestic knitting machines, but they are still not as fine as the industrial machines.

Fine-gauge knits look smarter than chunky ones and are often used for shirts and jumpers. Apart from this, they can be used for sportswear and effectively any other knitwear, from medical textiles to shoe uppers, and so on.
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Knitting needles on a fine-gauge knitting machine.



Standard Gauge

The most widely used domestic knitting machines are standard-gauge machines, which means 6–7 gauge, depending on the brand.

The production of standard-gauge knitwear is most common in jumpers, ponchos and other tops, as well as in winter accessories and homeware such as cushions and throws.

Chunky

Chunky machines are fun to work on, and you can find machines that produce heavier fabrics in domestic, industrial and digital varieties.

Similarly to a fine-gauge domestic machine, a chunky domestic machine is still available, though the fabric it produces can’t be heavier than the industrial heavy-gauge machines. Sadly, chunky machines are not as widely available as the standard or finer-gauge industrial hand-flat machines any more.

Chunky knitwear is prevalent in homeware through throws and blankets, and also in classic jumpers, such as fisherman’s jumpers.
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Knitting needles on a chunky-gauge knitting machine.



Machine Brands

Dubied

Dubied, a Swiss brand still perhaps the most used and widely present industrial machine today, owned by Henri-Edouard Dubied. It was formed in 1867 and closed in 1988.

This is the most widely used brand of vintage machinery, still available second-hand. Earlier models include simple machines with simple controls such as plain knitting, single- and double-bed jersey, ribbing and racking. As the company and the technology expanded, models with the option to create cardigan fabrics were introduced in the form of raising cams (tucking or cardigan cams) as well as high- and low-butt needle selection. Your machine’s carriage serial number is located on the underside of the carriage, and it should match the machine’s serial number, which is located on the needle bed and on top of its legs.

It is worth mentioning the automatic single-lock type machines operated by a belt. Like the digital knitting machines nowadays, the carriage is connected to a driving chain and has a take-down roller that holds down the knitted fabric. Other models include widening appliances, automatic jacquard machines and a purl-stitch machine.
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Dubied machine’s branding plate.



A machine that produced pattern designs with the help of a jacquard cam, the jacquard design is obtained by selecting needles on the back bed, the same side where the design appears. There are four knit rows for a row of jacquard stitches in two colours: two rows with the first colour and two rows with the secondary colour. A striper is introduced if the need arises to use more than two colours and to create a stripy fabric. These machines are like the ones still in circulation today: fitted with security springs, a lowering mechanism for the front bed, a racking mechanism and up to 16 in gauge number. The cam boxes were equipped with the same options to create plain, ribbed and tubular fabrics without the additional tucking and high- and low-butt options, but with an automatic touch striper to facilitate a six-colour design and with the potential for motorised operation.

There are a few principal types of Dubied machines, as follows:

N2: the forerunner of the hand-flat machines, equipped with the basics of two yarn carriers and the possibility to create single-bed and double-bed jersey fabrics, ribs and racking-type fabrics.

NHF2: same as the N2, with the addition of tucking cams for innovative fabrics like half-cardigan and cardigan and high- and low-butt needles for even more creative fabric options.

N4 and NHF4: this machine type corresponds to the N2 and NHF2 machines but with two additional feeders – a four-feeder machine.

NHF5: a motorised five-feeder machine with all the previous model’s features. It has an automatic racking and striping gadget, the most popular option for small knitwear manufacturers.

These most popular types of machines were introduced from the late 1940s onwards. On most machines, this information is engraved on the front left of the metal needle bed. Other, simpler models include MM and MR, which were made in the 1930s and 1940s.

Stoll

Stoll is one of the manufacturers still operating and thriving, leading the way for further knitwear technologies. This brand was created in 1892 by Heinrich Stoll, who invented the first purl-stitch flat knitting machine, revolutionising the textile machinery market. To this day, Stoll continues to develop and pioneer flat knitting-machine technology, create state-of-the-art software solutions and create contemporary, modern knitting techniques. It is now owned by Karl Mayer.

Similar to Dubied’s knitting machine developments, Stoll started with simple machines, which grew significantly, and it is undoubtedly becoming one of the leaders in the field.
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Vintage Stoll knitting machine.



Other brands include Universal, Coppo, Santagostino, Diamant, Moretto, Cabo and Protti. Initially designed for rigorous commercial use, we can still see some of these machines today.
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Illustration of a vintage Coppo machine by Nadia Janik.




DIGITAL KNITTING MACHINES

We are in the era when digital knitting machines have overtaken manual knitwear production and, while they are broadly and globally used for nearly all knitwear production, hand-operated machine knitwear is somewhat popular again, along with hand knitting and other hands-on crafts. More and more people recognise the magic in slow living and the appreciation of handmade crafts. We can see a contrast between the knitwear industry and manufacturing. While design developments are linked to the technical advances we can enjoy today, luxury fashion apparel has always been associated with the handmade.

Stoll and Shima Seiki are leading digital, programmable knitting machine companies. The brand Stoll is a part of the Karl Mayer Group, while Shima Seiki, a Japanese brand, was founded by Masahiro Shima. Better stability in both directions and more elasticity can be achieved with these machines, depending on the types of knit structures. These machines provide highly technical knitting solutions in fashion and technology, and technical textiles. Stoll machines work on the same basis as the hand-flats, while producing the work much faster and, in some cases, better, and sometimes in a more sophisticated way.

Based on production costs and other overheads, circular machines are generally more productive than digital V-bed flat machines for cut-and-sew knitwear. Although they are more restricted in patterning capabilities than flat machines, they may offer advantages in productivity and fineness of gauge. Completing a garment on these machines requires a highly skilled technician and often extensive programming and calculation.

V-bed knitting offers seamless fabric and the option to choose the cut-and-sew method. Since knitwear technology has advanced so much in the past few decades, seamless fabrics offer us a lot of benefits in knitting production, such as quick-response production, higher productivity, savings in cost and time, and so on. Using the seamless knitting technique, we can create one complete garment with minimal or no cutting and sewing process, eliminating fabric waste. These machines also offer a four-bed configuration: a technological breakthrough in modern computerised flat knitting, with four-needle-bed configurations on some Shima machines.

Ultra-fine-gauge glove machines feature an 18-gauge and 21-gauge stitch-size option, which would be extremely hard to achieve and manage with manual machines, let alone to produce seamless finish.

Other large-scale motorised machines are available for several applications, such as circular machines for sock knitting and other functions, glove machines, medical textiles and filters.
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Stoll digital knitting machine.




CHAPTER 2

MACHINE MAINTENANCE

So, you are new to machine knitting or have just discovered or inherited a knitting machine, and you don’t know how to get started with it. Next, we will cover basic dos and don’ts of how to set up and care for your industrial hand-flat machine and how to get the most out of it. With proper care and maintenance, it can be used for many years to come, bringing you joy and allowing you to create magnificent knitted textiles. Proper care is essential when it comes to vintage equipment, and spare parts are still available to buy and can be fitted on your machine.
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SETTING UP YOUR INDUSTRIAL KNITTING MACHINE (FRAME AND NEEDLE BEDS)


While all houses should have a sturdy foundation, it is advisable to have these machines on the ground floor, due to their weight. The weight for an industrial knitting machine can be between 200 and 300kg. This weight will be concentrated in one area, in a diameter range of two metres, as opposed to the even weight distribution of ordinary furniture in a room.

If you are unpacking a new machine and planning to set it up yourself, the following steps are worth noting:


1. Remove the lid of the case and take out the yarn and other accessories. Remove the wooden ledges that are placed above the machine and place this box on a steady surface such as two chairs.

2. Unfasten the screws at the side of the box, then take the machine out and screw the machine to its iron rests with two thumb screws, followed by the below steps.


[image: image]


Lay the framework on a clean, flat surface with the right side facing down. The edge of the piece needs to line up with the table’s edge. Place a heavy weight or book on the base to keep it firmly in position.
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How an assembled knitting machine should look. Make sure you assemble it on an even and strong surface as the machine is extremely heavy; make sure it’s not wobbly. To assemble the frame, start by putting the right leg in place. Then attach the cross member with the brand’s logo (if applicable) using the four screws provided. Make sure to also attach the nuts for the lower bars. Once everything is in place, tighten all the screws and nuts securely to ensure stability and safety. Put something solid underneath the legs if the foundation is not even, to stop the machine rocking.
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Attach the two yarn (bobbin) stand support arms. Screw on the yarn stand with the four screws with unslotted heads. Tighten the screws but not so much as to cause damage. Once everything is in place you can go around and tighten all the screws again. Construct the parts of the yarn-tension support as pictured and secure them sufficiently.
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Dubied machine’s branding plaque and serial number, found on every machine. This serial number should also be present (and match) with the number on the needle bed and underneath the carriage. To assemble the yarn-tension system, insert the yarn tensions and yarn guides into the channel of the cross bar. Take note that the tensions are mounted one short and one long one. After mounting the yarn stand, it is ready for the machine to be attached.
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The underside of the needle bed is also secured by bolts. Make sure every single one is secured perfectly. Your machine might have come in a wooden box (for protection during shipping): if so, place it on the stand. You can grip and lift the machine by the guide bars above the supports. Place the needle bed of the machine on this stand. Refrain from lifting the machine by the ends.
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The assembled cross-member section. This consists of eight pieces in total, four on each side of the machine. Secure and lock the racking handle onto the machine’s shaft by tightening the nut. Attach the handles and the carriage to the machine, inserting it between the guide bars and attach the carriage’s handles. This step becomes easier to do if all the raising cams are switched to be out of action.
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The row counter’s position from the underside. On some machines this is located elsewhere: towards the side or even joined to the carriage itself. Screw the needle bed tightly to the bed with four screws. Then connect the racking mechanism, which should have been removed for transport.
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Assembly of the table from a different angle. You will need a helping hand to hold it in place while you are placing the screws. Once it is all in place, you can tighten all the bolts in one go again. Run an oily rag along the parts and needle bed of the machine before commencing knitting a bigger piece. When these machines were new, they had a greasy anti-rust coating on them, especially underneath the knitting carriage. An initial cleaning might be required with a rag for sufficient working. You have finished building your machine!
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Assembly of the table. Once the machine is up and standing, you can begin placing the table and knitting frame on it. The carriage should run freely on the guide bars. Run a few empty rows on the machine, by continuing to have the lowering cams closed. After the machine has been set up, you’re free to put the raising cams back into action and do a test sample. You can add any accessories at this point such as stoppers, different feeders, row counter, and so on. Depending on the brand and type of machine you have, the row counter can be located either in the middle of the needle bar or on the carriage itself.










SETTING UP THE CARRIAGE

Again, it’s likely that you will receive your machine all set up and reconditioned with new sets of needles and polished feeders, and so on, but it’s good to know how the carriage is assembled.


1. Place the lowering cams into a high position (using the dials or handle, depending on how your lowering cams move) and insert two screws underneath the levers that operate the cams.

2. Push the setting drum right inside.

3. Place the operating levers of the raising cams in the upright position, along with the corresponding slides flush with the block on which they slide. Do not force anything and be gentle. Remove the two screws from underneath the lowering cams.

4. To remove a lowering cam indicator, pull off the circlips and pull the drum all the way out. Bring the pointer into the extreme position that permits it to be pulled out. Make sure that you always put the same pointer back into the same slot.

5. To remove the yarn-carrier piston, remove the screw, free the spring that presses on the end of the piston and tug out the latter.
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Front view of a Dubied knitting carriage.



Setting of the Brushes

Set up in the correct position, the brushes must just skim the knitting needles, the bevel turned upwards. On the image, A represents the correct position of the brushes, while B represents a poorly adjusted brush position. To prevent the brushes from wearing out quickly, they should touch the needles very slightly. The side of the brush on which the bristles have been trimmed should face upwards. When the brushes begin to wear due to the knitting process, they can be lowered slightly.
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Correct position of the brushes (A), and a badly adjusted brush position (B).



Sheet Underneath the Needles

Your machine should come with a felt sheet underneath the needles, which you will notice when changing the needles when you have a broken needle or when you wish to change your needle set-up. If you notice the felt sheet is missing, you can get in touch with the recommended suppliers to buy one and to get it fitted in your machine, but it’s not strictly essential. The felt sheet helps the machine with friction, providing cushioning and better movement on the needles, but it can work without it. If you find you don’t have the felt sheet underneath your needles, and your machine struggles because the needles slightly fall below the right knitting height, which is stopping the carriage on the needle field, you should source one. There is a suppliers list at the end of this book.
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Close-up image of the needle bar. If you haven’t got the felt sheet underneath your needles, you will need to source one if your machine struggles because the needles slightly fall below the right knitting height, stopping the carriage on the needle field.




[image: image]


Some necessary kit for a maintenance procedure. Occasionally, the need arises to wash the needles. My recommendations for a specialist to do so are at the end of this book.




TIP

Alternatively, if you need a quick fix, I tried using some wool tops: I made them relatively thin (around 1cm width, and the length of the needle bed) and carefully arranged them so they sat nicely underneath the needles.




BASIC CARE AND MAINTENANCE

Your beautiful, precision-built piece of machinery is built to last, but it must be cared for intelligently and positively for it to last for years to come. A few minutes’ attention daily can go a long way, and it is advisable to do a quick oiling and wipe down weekly (especially after heavy use) as your machine maintenance routine. This will be covered in this chapter. It will not only make the machine run effortlessly, but can prevent future issues too, and give you a great deal of pleasure when you work with your machine and knit on it, producing excellent fabrics and products.

Regular oiling will go a long way; for this, you only need a cotton rag (an old textile kitchen towel will do) and some knitting- or sewing-machine oil. You put a few drops of oil on the rag and evenly apply it to the needle bed, rails and underneath the carriage. You could even remove the carriage and put some oil between the plates for a more extensive clean. When I’m working with a specific needle set-up, like tucking (this technique will be covered in Chapter 10), where particular needles are brought forwards to knit while the others are in holding position, I would also oil the tips of the needle butts.

You might also notice clumpy grease in some greased areas. Don’t remove this if you can. Greasing (though much less regular than oiling) will help you maintain good working order on your knitting machine. Greasing helps the more hard-wearing parts stay in top shape. However, I would advise against greasing the needle bed, the needles, or underneath the carriage too often, as a broken needle’s part can wedge into and stick to the greased area, potentially causing harm to the mechanism.

Sometimes, the need arises to wash the needles, just like you would do a spring clean on your house. My recommendations for a specialist to do this are at the end of this book.



BASIC CARE AND MAINTENANCE
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Empty machine carriage with no yarn carriers engaged. Before doing an empty run, make sure the machine is free from the yarn carriers (and therefore yarn) and that you have some needles pushed up into knitting position.
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You need to move the carriage to make sure the machine’s operation is running smoothly. By doing this, you can see if all the cams and needles are working. Do this nice and slowly, just in case you have some needles in halfway position, which will result in the machine stopping.
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Close-up image of how the needles should work if the machine is in good working order. If the brushes are set the correct way, they will guide your yarn and needles to be in the correct position for an ideal knitting process.







Weekly Maintenance

1. From the top of the needle bed, remove all the yarn fluff that has accumulated during this week’s knitting.

2. Oil the butts of the needles, the guiding bars where the yarn feeders are carried, and the sinkers underneath the carriage before commencing any new work. Use your designated cotton rag for this purpose. The oil can also be applied with a brush: if you use this method, ensure you don’t apply too much oil as this can cause problems later (the yarn fluff might get clogged in the oil blob or a broken part of a knitting needle).

3. If the machine is used heavily daily, light oiling should be administered daily, too.

4. Any extra mechanism should be oiled, too, such as an inlay feeder and jacquard prism (if applicable).

Quarterly Maintenance

1. Repeat the same process as the weekly maintenance with the extra steps listed below.

2. Remove the cam box, clean out any yarn-fluff debris in other segments and oil the moving parts. You can use a compressed air canister to blow out any yarn fluff.

3. Grease the gear wheels, racking mechanism and any other applicable mechanism, such as the take-down rollers and jacquard mechanism.

Yearly Maintenance

Regular cleaning should be administered, and a deep clean can be done in certain home settings, too, by treating the needles and the machine with the utmost care.

Remove any knitting from the machine before commencing a deep clean. Slide the needle bars out with a hook (I would do one side at a time) and take the needles out. It’s good practice to have a designated container for this purpose and to separate the high-butt and low-butt needles: it will make it so much easier to keep them organised.

Soak and wash the needles with soapy water and dry them immediately without rinsing. Don’t leave them wet; then oil them with an oily cotton rag. It’s good practice to have a few rags next to your machine, just for this purpose. When oiling the machine, you can put some oil on the rag (keep changing the side until it requires washing) and distribute it evenly on its parts. Try not to put the oil directly into the machine; this can result in areas drenched in oil, and if you break a needle the part can be stuck in these areas, potentially damaging your machine.

You will need:

• A few large glass or plastic jars or other containers for your needles

• Suitable cleaning cloths, which can be old rags

• Spare low-butt and high-butt needles for your machine

• A small screwdriver

• Your machine brush and a small paintbrush

• A long-stem cleaning brush (beneficial but not essential)


• Vacuum cleaner with a nozzle attachment

• A pair of tweezers

• Machine oil: sewing-machine oil will be refined, but you can also get knitting-machine oil (they are the same thing)

• Paper kitchen towels

• Rubber gloves and an apron

• Pen and notepad for note-taking



Before starting, make sure you have the time designated for this task and don’t need to leave in the middle of it. You could also take some photos beforehand, just for your records to remind yourself where you keep everything, especially if this is your first time doing this.


1. Remove the carriage by unscrewing the carriage stoppers at the end of the carriage rails. Gently lift off the carriage. Make sure you keep all components in a safe place for when you’re ready to put them back together.

2. Remove the feeders. You don’t need to disassemble these – you can easily clean the dust, oils or any other residue.

3. Dust off and clean the yarn feeders and yarn masts gently. These do not necessarily need oiling but do require cleaning the fluff off.

4. Remove the needle bar, only from one side for now.

5. Remove the needles and separate them – you should have prepared tubs for the high and the low butts. Clean the needles thoroughly by removing them and letting the needles soak in warm, soapy water or spirit with 5–10 per cent of fine oil added. Make a note if any needles are still to be removed from the beds; the tricks might need straightening.

6. Clean and check all the needles – keep them in a clean container and separate them from the dirty ones.

7. Once you finish with one side’s needles, you can remove the needles from the opposite bed.

8. Clean the bed of the machine and any spare parts with a slightly oily rag. I wouldn’t recommend filing the metal, as the debris can get jammed in the grooves of the needles, potentially harming your machine and the mechanism.

9. Check the felt sheet and replace it if necessary.

10. Put this felt sheet on the side for now; it can be vacuumed and cleaned when you clean the needle bed.

11. Check the machine and the needle grooves for broken needle parts or foreign material that doesn’t belong there.

12. Vacuum the machine thoroughly, including in the grooves, the machine legs, underneath the carriage and around the machine. I always vacuum the needle bed twice or even three times to ensure it is free of debris and broken needle parts.

13. Place the felt sheet back underneath the needle grooves. You might need to adjust this, so the grooves match up with where you need to put the needles. If you wash this felt sheet, it will expand slightly, making the needle bar very stiff and hard to push back: vacuuming it will do just as good a job.

14. Replace all parts and all the needles back into the machine.

15. Repeat all the above for the other bed.

16. Now that you have a clean needle bed with good working needles, you can give the carriage some care. Clean it first with a clean cloth, then with another cloth and a little machine oil.

17. Clean the carriage rail with a clean rag first, then gently oil it.

18. Clean the main carriage and feeders. The feeder arm should be dust-free at this stage: you don’t want dust falling back into the clean bed.

19. Clean the machine’s table with a clean cloth.

20. Gather all your tools and accessories for that machine – give tools a good wipe with a clean but slightly oily rag. Don’t use a dirty, oily rag.

21. Re-assemble everything and give it another wipe with a clean rag and some oil.




NOTE

If you notice slight rust spots on the stainless-steel parts of your machine, you may want to wear some thin cotton gloves while knitting. The rust could be caused by warm, sweaty hands. Do not file the needle bed, as the metal debris can trapped and can harm your machine in long term.



Doing an Empty Run before Knitting

Make sure you move the carriage several times ‘empty’ and ‘vacant’ before knitting to see if the bed and the wheels are free from debris, yarn or too much oil residue. You can do this by closing all raising cams fully (one to four), so the carriage will move, but no needles will be engaged.

This is also a good pointer for you for the future if, for whatever reason, you need to move or take the carriage to the other side without knitting and out of the needle field. Don’t forget to disengage the yarn feeder. Close cams one, two, three and four, and slide the knitting carriage to the other side of the needle bed. This will result in one empty row without knitting.

If you have just changed the needle set-up, you can also do a trial row. When doing this, keep the raising cams in action without engaging the yarn feeder, to see if they are free from debris and moving suitably.


[image: image]


The needles should be selected when doing an empty row, to make sure the machine is working adequately.
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When doing an empty run, no yarn should be selected or engaged, but all knitting cams open.
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An example of a successful cast on, after making sure the machine and carriage is in good working order.




CHAPTER 3

CARRIAGE DESCRIPTION AND MACHINE PARTS

Let’s get down to the nitty-gritty machine knitting. Next, I will enlighten you on the different parts of the machine’s knitting carriage and other settings of your knitting machine. Every part is carefully designed, made and built to last. We will cover the most common brands and types of machines, accessories and parts so that you understand what can be transferred and implemented, even if your machine is a slightly older model or a different brand. Once you possess this knowledge, you can transfer it to several machines even without a machine manual, to create eye catching and intriguing knitted samples on your vintage machine.


[image: image]


NEEDLE BEDS AND GAUGES

V-bed knitting machines have two diagonally sloping needle beds that form a ‘roof’, while flatbed purl knitting machines have horizontal needle beds. Both use double-headed latch needles that are transferred to knit in either of two directly interlocked needle beds. When the needles knit, they work simultaneously on the front and back bed, crossing one another.


[image: image]


Needle selection in a rib formation.
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Example of a vintage industrial knitting machine.



The V-bed industrial knitting machines generate the knitting by using the latch needles and are equipped with two needle beds, forming a V-shape. Whether V-bed, circular or flat machines, all possess the elements of a needle position in A, B, D and E, and all have the following elements: needles, trick wall, needle bar, security springs and needle jack.


[image: image]


Elements of the needle bed: A: Needles; B: The trick wall, separating two tricks; C: Needle bar; D: Needle jack; E: Front of the jack; F: Needle security spring. (NADIA JANIK)



CARRIAGE DESCRIPTIONS

This section will cover the most common and still-used machines. All of them differ slightly in the carriage settings, but this should give you a good idea of how to use them if your machine is a different model.

Essentially, they all work the same way, regardless of where some buttons or levers might be located. In this chapter, we will cover the basic keys, cams and levers for different machines. With this knowledge, you will be able to work out the mechanisms even if you are using a machine that is not listed here.

Coppo Carriage


[image: image]


A simple illustration of a Coppo machine’s carriage.



Keys

Number of keys: 4

• Key one at front right; key four at front left

• Key two at back right; key three at back left

Key Positions

Closed when positioned inwards.

Open when positioned outwards.

Key Functions

If all the cams (one to four) are closed, the carriage won’t knit.

If all cams (one to four) are open, the carriage/machine is knitting double jersey.

Stitch Sizes

There are four adjustable stitch-size dials:

• Two on the front of the carriage, left and right

• Two on the back of the carriage, left and right

Button Locations

• A button: two buttons for working on the front needle bed and another two for working on the back needle bed. If operated in the same direction as the row that is being knitted, it acts as a tucking button: the yarn is not knitted on the low-butt needles.

• B button: two buttons for working on the front needle bed and another two for working on the back needle bed. If operated in the same direction as the row that is being knitted, all needles are knitting.

• C button: one button for working on the front needle bed and one for working on the back needle bed. If operated in the same direction as the row that is being knitted, the yarn is knitted on the low-butt needles only.

Thread Guide Handle

In the forward position, it clips onto the yarn guide at the front.

In the rearward position, it clips onto the yarn guide at the back.

Carriage Settings

Moving the carriage with no yarn in the feeders (empty rows): if keys one to four are closed, the needles won’t be activated.

Tubular Stitch/Knit

Carriage on the right, keys one and three are closed (inwards position). Knit 1 row on the front bed. When the carriage travels from left to right, the row will be knitted on the back bed, and so on. This step can be repeated as many times as necessary.

Tubular knit can be achieved by closing keys two and four, knitting one row on the front bed and, when the carriage travels from left to right, the row will be knitted on the back bed, and so on. This step can be repeated as many times as necessary.

Plain Knit (Single Bed)

Keys one and four are open, yarn is engaged with the yarn feeder: all selected needles will knit a single-bed jersey. The knit will appear on the back bed; alternatively, to only knit on the front bed, engage keys two and three.

Plain Knit (Double Bed)

Keys one to four are all open. The yarn is engaged with the yarn feeder, and all selected needles will knit a double-bed jersey.

Dubied Carriage

Keys

Number of keys: 1–8

• Cam one front right; cam four front left

• Cam two back right; cam three back left

• Cams five and eight front middle

• Cams six and seven back middle

• Raising cams for the front bed: one and four

• Raising cams for the back bed: two and three

• Cardigan cams for the front bed: six and seven

• Cardigan cams for the back bed: five and eight


[image: image]


All cams (tucking and lowering cams) are shown in pink on this illustration.



Key Positions

Closed when positioned inwards.

Open when positioned outwards.

In central or fully initiated point for activating high- and low-butt needles.


[image: image]


A: Lowering cams’ positions (1–4); B: Stitch-size (tension) dial; C: Tucking levers (5–8); D: Tension window.
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The lowering cams are in halfway position.
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The lowering cams are in fully closed position; the needles won’t engage when you move the carriage across the needle bed.



Key Functions

If all the cams (one to four) are closed, the carriage won’t knit (empty rows).

If all cams (one to four) are open, the carriage/machine knits double jersey.

Models with the tucking cams fitted: cams five to eight are the tucking (cardigan) cams.

If cams five to eight are activated, pressed fully down or in halfway position, the row knitted on low-butt needles will be held, floating.

All of the cams and levers can be set to three positions: activated, midway (halfway) and fully closed (neutral position in the case of the tucking levers).


[image: image]


A simple illustration of the Dubied knitting machine’s carriage controls from underneath. The numbers indicate the cam’s location on the underside, and which cam plates they control and activate.



Stitch-Size Dials

There are four adjustable stitch-size dials. The numbering is present from 0 to 20 and can be adjusted using the following dials:

• Two on the front of the carriage, left and right

• Two on the back of the carriage, left and right

Three grades can be set for different tensions, indicated by three different colours on the outside of the dials.

Each stitch dial can be set to different sizes, though it is advisable to coordinate them.
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Left: The adjustable stitch-size dials with the three different colours. Right: Stitch-size cam’s location on a Dubied knitting machine.



Lever Locations

There are four levers located in the middle of the carriage:

• Levers five and eight in the front right and left position on the front-bed carriage

• Levers six and seven at the back right and left on the back-bed carriage

Each individual lever can be positioned as follows:

• Neutral position, pointing towards the outside of the carriage – they are not activated

• In the middle position, they hold the yarn on all needles

• Fully pressed down, pointing towards the middle of the carriage, they hold the yarn on the low-butt needles
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A close-up image of all the dials found on a newer Dubied knitting machine.
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Tucking cam in halfway position on a Dubied machine.
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Tucking cam in fully closed position on a Dubied machine.
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Both tucking cams are fully closed.



Thread Guide Handle

In the frontward position, it clips onto the yarn guide at the front.

In the rearward position, it clips onto the yarn guide at the back.

Alternatively, in the case of a four-feeder machine, there are four buttons to call forwards the four feeders. Pressing the button closest towards you will activate feeder one, and pressing the button furthest from you will call forwards feeder four.


[image: image]


Examples of the yarn thread guide on a two-feeder machine.



Carriage Settings

Moving the carriage with no yarn in the feeders (empty rows): if keys one to four are closed, the needles won’t be activated.

Tubular Stitch/Knit

Carriage on the right, keys one and three are closed (inwards position). Knit one row on the front bed. When the carriage travels from left to right, the row will be knitted on the back bed, and so on. This step can be repeated as many times as necessary.

Tubular knit can be achieved by closing keys two and four, knitting one row on the front bed, and when the carriage travels from left to right, the row will be knitted on the back bed, and so on. This step can be repeated as many times as necessary.

Plain Knit (Single Bed)

Keys one and four are closed, yarn is engaged

Plain Knit (Double Bed)
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