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INTRODUCTION

In 1978 I began collecting the tools and looking for the materials to make my first classical guitar. On researching the subject, I found in the library catalogue just two books on the subject. At the time, courses in guitar making were only available in very small numbers at colleges, and I was rejected by them in favour of better candidates who took all the places. Undeterred, without any direct help or guidance, I just started, systematically following the instructions in the books and teaching myself as I went. Eventually, in 1979 I had made and strung up my first-ever Spanish guitar. What can I say about that early attempt? Well, it worked, although there was much wrong with the craftsmanship and design. I had found no real explanation anywhere of how an instrument worked and why it would ‘sing’ in a particular way. Perhaps these factors are still not well discussed in any publication, although the literature has improved with each successive generation of writers. There has been much more acoustic science and experimentation on guitars in the intervening years, but the matter of exactly how and why a guitar works remains a difficult one to speak about, with apparently some things that ‘must not be said’. Most, if not all of the many books I have read over the years have been basic how-to manuals that have tended to gloss over the more strategic questions. This is also the case in almost all the talks and lectures I have attended over the years, with a few notable exceptions: John Taylor, who lectured in acoustics at the London College of Furniture, and the great luthier José Romanillos, who gave lectures at the Seguenza guitar courses. It seems that anyone who decides to try to give an explanation, even just a proposition, of how the guitar may be working, the audience always shouts them down with the howl of, ‘You can’t say that.’ Even John Taylor and José Romanillos were careful to couch their ideas in a certain language, perhaps all too aware of that critical audience.

The easiest and best way to understand what is happening in any field of study is to find a brilliant teacher and learn everything they can show you. I had to find out the hard way about the how and the why of making a guitar; I would definitely recommend the easy way, every time.

Once my first guitar was finished, it needed to be varnished, so I began to research that subject. I came across a number of general painting and varnish books, but I could find none that was specific to musical instruments. Someone at a luthier supplies company told me the way to go was to use cellulose lacquer – most factory instruments at that time were finished with this product, and it is still popular today, as some makers seek to recreate the sound of the 1950s to the 1970s. It did not stop the instrument ‘singing’, but now I prefer the sound of shellac. My skills were not great and the sketchy guidance I received meant that the finish on that first guitar was acceptable, but perhaps not the finest. During that period, before attending the London College of Furniture in 1984, I built maybe fifteen or eighteen instruments that were not too bad. I managed to sell most of them to raise money to buy new stocks of wood.

Being offered a place to study for four years in London, specialising in classical guitar, was a wonderful opportunity. I was able to develop my thinking and skills under the guidance of the many fine lecturers teaching there, but there was still a problem at the college when it came to varnishing – the subject of this book. We were taught spirit varnishing – very well in fact – and that became the method I employed for perhaps ten years. However, there seemed to be an issue with the varnish that was supplied at the time. Spirit varnish is a resin-based material that is dissolved in ethanol, better known as pure alcohol. The product available to us students seemed not to harden well, and we all struggled to achieve a good finish. Some were even taking instruments to spray shops to get a perfect polyester varnish job, which upset the college. As I had been getting on slightly better than others, I was wrongly accused once or twice of getting my guitars finished by a commercial varnishing company. However, one lecturer who had witnessed me follow the whole process at the college was impressed with my work, and approached me with a proposition to carry out a varnish-making project. I knew I would have to write a dissertation at some stage, so I agreed. The college had excellent resources, including a well-stocked specialist library with books from many countries, and a team of lecturers in fields such as violin making, organic chemistry and tree science, who made themselves available to answer my many questions.

Once I had researched and understood the properties of the various tree resins, as well as the odd one out, animal resin, I had to set about collecting the material – the resins themselves. The college offered several interesting specialist workshops on subjects such as early stringed instruments, and the guitar and violin families, and it was the violin master who pointed me in the direction of A.F. Suter & Co., in the East End of London. This long-standing company imports resins from all over the world and remains a great online resource for information about resins.

Suter & Co. kindly gave me several sample packs of likely resins that my research had led me to believe would make a good spirit varnish. At the time it was not possible to get clear methylated spirit without a customs licence, but the college had the relevant permissions. I made several concoctions of varnish, using a variety of resins in different combinations, and set about varnishing small pieces of wood in a standardised way. Once they were dried and burnished, I applied the British Standards tests for the qualities that are required of a good varnish: scratch resistance, impact resistance, adhesion to the wood, and so on. Six standard tests were used to evaluate each varnish, and the result was a product that was free for students to use. My written report was subsequently bound and placed in the college library, and I used the varnish myself for a number of years. It did the job.

When I was asked to write a book on how to achieve a good spirit varnish or French polish finish for a musical instrument, it seemed a good idea, because of my experience at the London College of Furniture. While it may not be possible to make it amusing or entertaining, I hope it will be a suitable manual to help the reader to answer the question, ‘How do I finish this guitar/violin/mandolin?’ I wish such a book had been available in 1979 when I was first developing my skills, but I had to find out the hard way, until I was accepted into the college. I am pleased now to be able to share my knowledge and experience with you.
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Electric guitar and custom amplifier set, all finished in shellac-based varnish.





Workspaces, Tools, and Health and Safety


Unless you want to work full-time as a polisher, no special workshop is needed. Indeed, in the past Spanish ladies would French polish guitars on the dining table, perhaps in the kitchen. Any table will do, perhaps using a soft covering such as a tablecloth or an off-cut of carpet.

Likewise, not many tools are necessary: basically, a brush for varnish and consumables like cloths, sanding paper and so on; all are introduced in the relevant sections of the text.

The following health and safety considerations apply:


• During rubbing down with sand paper it is advised to wear a dust mask, especially when cutting back dry.

• Latex gloves are a good idea, to avoid getting varnish on your fingers.

• None of the ingredients of spirit varnish are poisonous, although it is not wise to ingest them.

• The resins used are also used in various food, medical and fragrance products.

• Ethanol is the main chemical in methylated spirit; it is both poisonous and flammable, so sensible storage in a cool place is necessary, but it is not an explosive material.

• Good ventilation is wise, but the fumes are not especially dangerous: they are the same as those found in a pub or wine bar.








1

WHY FRENCH POLISH OR SPIRIT VARNISH?

Why would anyone use a traditional finish on a musical instrument these days, when there are plenty of synthetic varnishes available that are hard, and give a high gloss and clarity? Is it simply a desire to follow the great makers of masterpieces that are played by leading performers, or are there practical reasons that include musicality and the maintenance of working guitars and violins over long years of practice and performance?

I have made classical guitars for most of my life, and occasionally a violin, a folk guitar or a mandolin when commissioned, and have always finished them with French polishing or spirit varnishing. In the early days, I tried synthetic varnishes, but they could not emulate the tonal or natural beauty of colour that shellac brought from the wood, and the ‘shine’ in the sound was not the same. Many players are happy with an instrument that has been finished with a synthetic varnish, and in my repair work I have worked on a huge number of such instruments, which have achieved great results. However, in my own work as a maker, I have derived the most satisfaction from the beauty of sound and appearance of a French-polished guitar or spirit-varnished violin.

There are a number of advantages to using French polishing or spirit varnishing. First of all, both finishes result in a beautiful appearance, with a particularly vibrant and warm colour. In the case of the violin family, the use of other resins such as dragon’s blood or perhaps natural earth colours such as burnt umber, along with darker shellac, alleviate the white woods – spruce, maple, and so on – from which the instruments are made.

Equally important is the fact that the process is safe, provided the user is sensible. The fumes of evaporating alcohol (ethanol) seem to cause neither environmental nor physical damage to people or the surroundings. This is in sharp contrast to the chemicals used in some synthetic varnishes, which necessitate the wearing of personal protective equipment, along with environmental controls. Shellac is used in the food and pharmacological industry as a coating to some sweets, glazed buns and pills, to provide a shiny water-resistant coating that is digestible. Clearly, it is non-toxic, but it is nonetheless important to recognise that alcohol fumes are flammable, and that the ethanol has been denatured with methanol to make it poisonous to drink. The solvent or varnish must be kept out of the reach of children and vulnerable adults. The French polisher I learned from in the 1980s told me that, as a young journeyman out on a job, he had to be careful to safeguard his supplies against theft by people with addiction problems.

There are benefits, too, when it comes to repair and renovation. A guitar may experience a hard life, receiving a few knocks, bumps and scratches along the way. It is very rare for an instrument to escape without any accidental scrapes, especially when being played in the different environments of practice and performance in which the player may find themselves. The surface needs to be hard-wearing and, at the very least, scratch-resistant in the face of light abuse. In the more extreme cases, it may be seriously damaged by, for example, the tapping or golpe of flamenco players, who nonetheless often prefer a shellac-finished guitar. Although varnish may become dull over the years, it is possible at the finishing stage to achieve a high gloss that can be easily revived by burnishing later. Since the coating surface can be reworked, it can also be joined seamlessly when new polish is added.
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Frith guitar.



One of the drawbacks of these finishes is the time it takes for them to fully harden or cure, which means that in the early days the surface can be susceptible to imprint from any light pressure, especially in the presence of heat. Even body heat on a hot day is enough to cause the finish on a highly polished guitar to become dull or marked, particularly when that finish is new. Some players use a clean, soft duster on the knee and against the back of the guitar, to help guard against the chemical interactions of their perspiration, which can affect shellac. For some, there will be no effect at all, but for some, the composition of the varnish will be so altered that a reworking will be required. Of course, most people will be on a spectrum somewhere between these two extremes.
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A gallery of classical guitars from famous makers who used French polish: Hauser, Friederich and Rubio.





Avoiding Alcohol


Alcohol at around 97% plus volume is the solvent that dissolves the resins for use as a varnish. Other strong alcohol products, such as spirit drinks that are, say, 40% by volume or 80% proof, can interact with the surface and mark it quite badly. It is very important not to spill any aperitif or digestif on to your instrument; this would count as alcohol abuse (of a musical instrument).





The tree resins or gums that are used in spirit varnish and polish need to be fresh and the products should be applied fairly soon after being made. Old shellac in particular does not harden as reliably as newly produced flakes. It is an organic material that deteriorates over time, so varnish that is more than about one year old should be discarded. Using an older varnish can give rise to certain problems, such as a softer surface that is more liable to marking. It may even stick to a case or gig bag, sometimes even taking on the imprint of any fabric that it is in firm contact with, including the clothing of a player who has become hot during playing. If the polishes used are newly made or purchased, such issues should be avoided. Many makers of stringed instruments use home-made varnish for this reason, as well as for musical reasons. Making a simple polish is a fairly easy task.

French polish has another benefit, which is that it has very good adherence, especially when it is applied directly to the surface of wood. It does not peel or come off in loose chunks, as some modern varnishes do. Partly this is because, when a new film spreads on top, the varnish below is dissolved to a degree and the new layer becomes one with the old. This explains why successive coats of spirit varnish take longer to cure, since it is a bigger body of material that needs to harden as the whole structure becomes one. In addition, the process of each coat becoming one with the undercoats means that, in cutting back between coats or at the end of bodying up, there is no ‘contour map’ of successive coats, as is often the case with synthetic varnishes. The varnish does not usually craze or crack, unlike some synthetic coatings, perhaps because it becomes part of the wood surface rather than a separate layer placed on top. In repair work, crazing and cracking are a good indication of a synthetic-like cellulose lacquer or a synthetic undercoat below a top coat of French polish.

Joints in the wood are not disguised by spirit varnishes since the varnish shrinks and sinks into the wood, exposing the joints, rather than providing a solid covering that flows over and hides what is below. Any gaps are enhanced and the craftsman cannot hide any faults; if some areas of filling are required, this must be done at least two coats before burnishing. Invisible repairs are not easy, but they are possible, provided the joinery and colouring match well. There are special techniques using varnish dust and superglue that can hide cracks successfully, but they will not fill holes and gaps or shakes in the wood structure that soak up liquids. I have used French polish to finish invisible repair jobs on valuable instruments, but it is time-consuming and involves a combination of techniques in successive phases. Instruments of the violin family are usually coloured. It is easier to hide little repairs on a darker example, since it is more likely to have been finished in oil or spirit varnish and the compounds that make up this material are basically the same once the solvent has dispersed.

Polish sticks to most surfaces, so it can be used over another varnish, provided it is fully cured. However, varnish over polish may not work, since it will be on a surface that changes over time, and some chemical processes continue to be active for years. It is the interaction of the organic compounds that creates the finish, so there is much interest in the composition of the old varnishes from Cremona, in northern Italy. The city, associated for centuries with the production of stringed instruments of the highest quality, was home to some of the most renowned luthiers in history, including Guarneri and Stradivari. So far, it has not been possible to say precisely which resins and solvents were used, but the testing and analysis of flakes of the old varnish have identified the same organic compounds that are found in spirit and oil varnishes. In a letter to his dealer in Paris, Stradivari is said to have apologised for the late dispatch of violins because of an unusual lack of sunshine that year. This may suggest that he was using an undercoat of a vegetable oil-based varnish, which would require ultraviolet rays to provide energy to the oxidation processes. This type of undercoat would have to be absolutely dry before building up the spirit varnish on top, since the surface might crack as unset oil seeped up. This is something to be aware of in French polishing – sometimes oil is used to lubricate the rubber (wad of cloth) in order to body up quickly. All the oil must be removed before polishing further, to avoid it migrating to the surface later and causing a kind of crazing effect. Although oil does have a role in polishing, there is a method that avoids its use.


2

WHAT ARE FRENCH POLISH AND SPIRIT VARNISH?

For most of my working life I made classical guitars, finished with French polish, which is, essentially, shellac dissolved in alcohol. While I did make and use spirit varnish in the early years, in the last few decades my favourite product has been a proprietary special pale polish manufactured by Liberon. Having retired from commercial work, I shall now begin to use the home-made French polish described later in this chapter to finish future guitars I make. The strength of this type of varnish is referred to as ‘two-pound cut’, which means that it is made up of two pounds of shellac dissolved into one US gallon of ethanol spirit, or 200 grams per litre of clear methylated spirit. Spirit varnish is twice as much solid in alcohol, so it is known as ‘four-pound cut’, and is often made with other resins such as sandarac, amber, colophony or dragon’s blood. There is a huge variety of resins to choose from, each creating a different colour and character in the varnish, and violin makers often have their own favourite combination. A.F. Suter and Co.’s website is a great resource, with detailed descriptions of the various resins and shellacs.
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Basic materials for French polish and spirit varnish: clear meths, turpentine, grain filler, earth colours, shellac flake, clean honey jars, tac-rag and so on.



RESINS AND SHELLAC

Resin is a solid or highly viscous liquid produced by plants, mainly trees, as a defence against attack by insects or other damage. When a tree has been cut or bruised, a resin or gum can be seen oozing from the trunk or a branch, to form a sticky coating to protect the plant. Amber is one well-known example that may be used in spirit varnish. It is collected for its beautiful colour and clarity, and there is often the added interest of an insect having been preserved in it.

If you want to experiment with different recipes or combinations of resins to make your own unique varnish, as many violin makers do, you may wish to include shellac. Shellac is the only resin that is animal in origin and has ancient roots in the composition of varnishes, where it can make a significant difference. Some attribute the success of the legendary luthier Stradivari to the quality of his varnish, and some to the properties of the wood that was available in the 1600s. Of course, the truth is that there is much more to the story, as an instrument will behave as an integrated unity. In any case, while there may be many myths and secrets associated with making and finishing a stringed instrument – special solutions for soaking the timber, for example – one of the most important considerations is a practical one: how to protect the instrument from the elements.

Shellac has an interesting origin, beginning with the life cycle of the lac insect, a small beetle that lives on the small branches of trees in India and some other tropical regions. Shellac is derived from the shell in which the beetle lives. The female lays eggs in a chamber in her shell, then dies and is consumed by her brood of young. These then leave the shell and crawl towards the growing tips of the tree. Using their proboscis to access the soft new growth, they suck the resin from the tree. The branch carries on growing and the young beetles pass the resin through their body and use the excreted resin to form a protective shell around themselves. Eventually, a male lac will fertilise a female in her shell and the cycle will be restarted.

When the small branch is sufficiently encrusted, the farmer will collect the shellac by cutting the branches from the tree in a sustainable way and tying some of the seed lac back on other, non-infested branches. The extra seed lac will be broken up and sifted in a wire basket to extract the lac shells from the bits of stick; the remaining seed lac will contain the dead bodies of insects and small bits of stick. In the old traditional method, the sifted material is gathered on to a large hot stone and melted. A stick is placed on the surface and lifted, with the raw shellac drying and forming a large thin sheet of shellac, which can then be dropped and broken up into flakes. This method requires a high level of skill. Nowadays, the seed lac is more likely to be sold to a factory, where it
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