








































Introduction


When I first embarked on a career in luthiery some twenty years ago, I was expecting to do ‘the odd bit of repair work’ to supplement the sometimes erratic income received from making guitars. In fact, I now spend about a third of my time in the workshop on repair and refinishing work. Before starting my training, my only experience in the repair and maintenance of acoustic guitars was re-stringing my own guitar, making slight adjustments to the action and very occasionally giving it a wipe down with a damp cloth. In my four years of study, first at London Guildhall University and then at Newark College, repair work was never officially covered, but during this time, a friend asked me to repair his 1930s archtop guitar. With a lot of help from the tutors and technicians, I managed to complete a respectable repair of a large, stepped crack in the soundboard. The work involved in this repair was far more challenging than most of the guitar building work I was doing at the time, and immensely satisfying.










As well as returning a damaged or neglected guitar to a playable condition, there is great pleasure to be found in saving a musical instrument from the scrap heap (or more likely the attic), particularly in today’s throwaway world. Just performing a basic setup on a guitar will make the experience of playing the guitar more enjoyable. Even improving the appearance can inspire the player to pick up their guitar. Of course, many mass-produced guitars can be replaced for less than the cost of a significant repair, but often the owner has an attachment to the instrument that goes beyond mere economics.


Almost every repair job is unique, and may require some adaptation of the techniques in this book, and occasionally some creativity on the part of the repairer. The ability to handle different and unusual repair jobs can only really come with experience, but by carefully following all the techniques covered here, you will, over time, develop the ability to cope with pretty much anything that is thrown at you!


For readers working on their own guitar, you will have a good idea of what you are trying to achieve with the particular repair or maintenance tasks you are conducting. When working on someone else’s instrument, it is important to have a conversation with them to be clear about what they are expecting from the work you will be doing. A good example would be a crack repair, where it is usually straightforward to carry out an effective structural repair, but if a customer is expecting cosmetic perfection as well, this will be far more challenging and time-consuming (and hence expensive).


My hope is that the following pages will be both a starting point and an ongoing guide on your journey into the world of guitar repairs and maintenance. It will help you to gain the experience needed to tackle any repair task and enable you and other players to continue to enjoy making music.


Audience


This book is aimed at both the aspiring professional repair person, and the guitarist who wishes to carry out maintenance and repair on their own instruments. It is very satisfying to complete your own basic maintenance and repair jobs, and in time you should become confident enough to carry out some of the more challenging tasks covered. As any experienced luthier knows, repairs are sometimes required during construction of an instrument, and so the book should also be a valuable resource for guitar makers. The book assumes some level of aptitude for working with your hands, and ideally a little experience in working with wood, finishes and measuring equipment. In order to help the reader assess which tasks are within their scope, each has a ‘level of difficulty’ indicator, ranging from ‘Easy’ through ‘Moderate’ to ‘Challenging.’


Scope of the book


The book covers a wide range of repair and maintenance procedures that are likely to be encountered by anyone working on acoustic guitars. Acoustic guitars can be defined as those instruments primarily designed to be played without amplification, and will include nylon-string (classical and flamenco), and steel-string (folk, western or just acoustic). Electric guitar repairs are not included, although many of the subjects covered will also apply to solid-body guitars.


Note that the content does not extend to restoration of acoustic guitars. Many of the techniques described here will be used in the process of a restoration project, but the knowledge and skills required for the sympathetic restoration of historical instruments go beyond the coverage of this book.


There will usually be more than one way to successfully complete any given repair job. The methods and techniques described are all tried and tested. Although alternatives are given in some cases, it is not practical to cover every single possible method to complete every repair task.


The first chapter will introduce the reader to the anatomy of acoustic guitars, both steel-string and nylon-string, and consider the differences between these two instruments in terms of the types of maintenance and repair work required for each. The second chapter will discuss the workspace, tools and materials that will be needed to tackle most repair and maintenance jobs. The third chapter covers basic cleaning and maintenance procedures, and the fourth chapter covers setup operations, some of which are very simple, and some more complex. The remaining chapters will look in detail at the particular repair operations, each with detailed photographs showing the critical stages of each process.




Difficulty levels


The following indicators are used within the text to give some idea of the level of skill, experience, and equipment that might be required for each task. Terms like ‘easy’ and ‘challenging’ are of course somewhat subjective, but the aim is to give the reader some guidance as to which tasks they are likely to be able to undertake with a good level of confidence.


Easy:
 Tasks that should be achievable by a player working on their own instrument, with relatively little experience and only simple tools, but assuming some competence in working with their hands.


Moderate:
 Slightly more exacting tasks, which should be well within the capabilities of the experienced repairer, or someone who has previously carried out maintenance of their own instruments for a number of years.


Challenging:
 Tasks that would normally be left to a professional repairer and require higher levels of skill, along with some experience of working with hand tools and finishes. Specialist tools and materials are likely to be needed.





Research


Before conducting any repair work on a guitar, it is advisable to carry out research into the particular instrument to identify any potential pitfalls. Differences in neck construction, type of finish, soundboard construction, bracing patterns and materials used can all influence the approach to a repair job, or even whether the job should be attempted at all. A laminated or plywood soundboard will require a very different approach to a traditional solid top. An up-bowed neck will be simple to correct if the guitar has an adjustable truss rod, but one with a fixed reinforcement (or none at all) will require much more work. The type of finish can be hard to discern just by looking. For many guitars, the amount of information available will be limited or even non-existent, but spending a relatively small amount of time on research before picking up any tools can avoid serious difficulties later.


Health and safety


As in any workshop where sharp tools, machinery and chemicals are used, health and safety should always be a consideration. When discussing accident prevention with my students, I always stress the importance of awareness. Whenever using a new tool or material, or conducting an unfamiliar procedure, take some time to consider the potential hazards, and what you can do to minimise them. Whenever hazards are identified, consider whether the process can be tackled in another way to remove or reduce the risk. If this is not possible, then think about what additional safety equipment should be used – either machine guards, or personal protective equipment such as goggles, gloves, dust masks or a respirator. Always wear suitable clothing in the workshop. Sturdy shoes are essential – a sharp chisel can go straight through a pair of trainers if dropped from bench height.


Dust inhalation should always be avoided. The UK Health and Safety Executive states that risks from both hardwood and softwood dust include asthma, dermatitis and nasal cancer. Always try to minimise production of dust, and where it cannot be avoided, wear suitable respiratory protective equipment. I would also recommend a workshop air filtration system to remove airborne dust.


Terminology


Any guitar that produces an audible sound without amplification can be considered an acoustic guitar, but the term ‘acoustic’ is generally used to refer specifically to steel-string guitars. Almost all nylon-string guitars are in fact acoustic guitars, but they are rarely referred to as such. For simplicity, in this text I will mostly use ‘classical’ to refer to nylon-strung acoustic guitars (including flamenco guitars), and steel-string or just ‘acoustic’ to refer to acoustic guitars.


Many parts of the acoustic guitar have alternative names. For example, the sides of an acoustic guitar are also referred to as ribs. Luthiers usually talk about harmonic bars and fan braces, but fan struts can also be used. The same may be true for some tools, materials and processes. The labels on the diagrams in Chapter 2 will give the names used in this text for all major components of the guitar.




CHAPTER 1


Anatomy of an Acoustic Guitar


The components of an acoustic guitar


The drawings show exploded views of typical nylon-string (classical) and steel-string (acoustic) guitars. Although bracing patterns, body shapes, head design and bridge types will vary, these are the most common configurations. There are exceptions, but most differences do not affect the repair and maintenance processes significantly.










The basic structure of classical and acoustic guitars is remarkably similar. Both produce sound by vibrations of the soundboard. The body of the guitar contains a volume of air and forms a ‘sound box’. When a string is plucked, the vibrations are transmitted through the saddle and bridge to the soundboard. These vibrations interact with the air inside the body, and the sides and the back, which together produce sound waves that propagate away from the guitar.


The neck of the guitar serves to hold the vibrating strings. The tuning machines are mounted on the head and allow the pitch of the strings to be adjusted (tuned). The nut defines one end of the string, and holds the strings in the correct spacing across the width of the fingerboard. Frets are mounted on the fingerboard and allow the player to select notes by pressing the string onto the fingerboard behind the relevant fret. The saddle is mounted in a slot in the bridge and defines the other end of the string.


The truss rod in the acoustic guitar (and on some classical guitars) allows the player to make adjustments to the relief of the neck. The back braces strengthen the back and define the curvature, and the centre strip reinforces the centre join between the two back plates. The linings run the whole way around the sides and strengthen the join between these and both the soundboard and back. They may be individual lining blocks, kerfed, or solid continuous linings.







An exploded view of a typical fan-braced, nylon-string classical guitar, showing internal and external parts, labelled with the naming conventions used in this text. Although other bracing systems are now common, most forms of construction are very similar to this.










An exploded view of a typical X-braced steel-string acoustic guitar, showing internal and external parts, labelled with the naming conventions used in this text. X-bracing is by far the most common system used in acoustic guitars, although there are quite a few subtle variations.





Differences between classical and acoustic guitars


The most obvious difference between classical and acoustic guitars are the strings, but there are also important structural differences. These result largely from the different tensions of the two types of string. Steel string tensions tend to be about twice that of nylon strings. As a result, the construction of the acoustic guitar is generally more robust. The bracing of the soundboard is significantly stronger than found in classical guitars, and the neck is usually reinforced with an adjustable truss rod. The neck/body join on classicals is almost always at the 12th fret of the fingerboard, whereas acoustic guitars most commonly have a ‘14-fret’ neck. The body of acoustic guitars is generally larger, which allows the guitar to make the most of the higher energy available from the higher tension strings. The method of string attachment to the bridge often differs, with classical guitars using a tie-block, and most acoustic guitars having pin bridges.


Another difference that is of significance to repair work is the type of construction. Most classical guitars are built using the traditional solera method, where the neck and soundboard are glued together on the workboard (solera), then the sides/linings are added, then the back is glued on. Most acoustic guitars are constructed in two parts – the neck/head/heel and the body, these being glued or bolted together towards the end of the build process. The solera method makes neck resetting impractical, and alternative solutions are discussed in Chapter 6. Exceptions to this rule can be found in both types of guitar.







A nylon-string classical guitar. Classical guitars seldom depart from this basic external appearance. There are exceptions, but most developments have focused on the internal structure of the instrument.










A steel-string acoustic guitar. Although sizes, shapes and other visible parts of acoustic guitars vary a lot, these differences will rarely have a significant impact on repair and maintenance processes.





Other less significant differences include the type of head (solid/flat or slotted), fingerboard width, fret marker positions and rosette design, but these do not have much impact on how repair and maintenance tasks are undertaken.


Modern construction methods


Alternative soundboard construction methods are becoming more common in classical guitars but are still rare in flamenco and acoustic guitars. Some makers use a composite construction for the soundboard, commonly referred to as ‘double-top’ guitars. These have two very thin softwood plates glued together with a honeycomb structure (most commonly Nomex) in the middle. This type of soundboard presents additional difficulties to the repairer.


Some types of lattice-braced guitars have very thin soundboards (1mm thick or less) supported by balsa wood braces, which are reinforced with carbon fibre and glued with epoxy resins. The backs and sides of these guitars are often laminated.


These modern construction methods tend to make repairs more difficult. The very thin plates used make mechanical damage more likely, and they are more challenging to repair effectively.


A few modern construction approaches actually make some repairs easier. An increasing number of acoustic guitar makers, and a few classical makers, have adopted a bolt-on neck construction. Any problems with the neck angle are relatively easy to correct, as the neck can simply be unbolted, adjusted, and bolted back on again. In some designs the neck is bolted to the body at both the heel and the fingerboard. In others, the fingerboard is still glued to the soundboard, but disassembly is still easier than with a fully glued joint.


Adjustable necks are also becoming more common, which completely remove the need for neck resets or saddle adjustments to correct the action.







Nomex is a synthetic material with a honeycomb structure first developed in the 1960s and widely used in the aerospace industry. It was first used in classical guitar construction in the 1990s. (Photo: Nick Pearson)










The bolton neck is a construction system that makes neck angle adjustments much easier. In designs like this one, the neck is bolted to the body at the heel and the fingerboard, making it completely detachable. (Photo: Stuart Christie)







CHAPTER 2


Workshop Facilities, Tools and Materials


To successfully carry out repairs and maintenance on classical and acoustic guitars, there are certain minimum requirements in terms of tools, materials and workshop facilities. Although not all items are essential, a well set-up and equipped workshop will improve the efficiency and quality of your work.










The workbench


A solid, stable workbench is of great benefit to most repair work and is essential for some. Weight is an advantage in terms of stability, although lighter workbenches can made much more stable if they are firmly attached to a solid wall and/or the floor. The workbench should have a good-quality woodworking vice attached, and many tasks will be made easier with the addition of a pattern maker’s vice. The top surface should be at a comfortable height for you to work on, and should be large enough to accommodate a guitar with plenty of space to spare.







Me at my own workbench. It’s easy to make your own workbench, as I did with this one. It has a simple pine frame and an MDF top. I later added oak boards to the top, which are very tough. For added stability the workbench is screwed to the wall of the workshop.










This type of pattern-maker’s vice is very useful for holding a guitar securely by the neck when working on it. The jaws are surfaced with soft plastic, and one pivots, allowing it to grip a tapered neck or head securely. I have holes in my bench allowing it to be mounted in different positions.





Good lighting is essential, and in addition to a bright overhead light, a bench mounted Anglepoise lamp is helpful. A headband magnifier with built-in light is useful for fine detail work.


Tools


Measuring and marking tools


Good-quality measuring and marking tools are essential for performing setup procedures accurately. The following are all useful and, in many cases, essential.


Steel rules: All should have metric scales, but imperial scales are occasionally useful, particularly in countries where imperial measurements are still the standard. The scales should start at the end of the rule. A small, flexible 15cm rule can be useful, a 30cm rule is essential, and a 1m rule is needed for measuring scale lengths and fret positions.







1. Steel rules 2. Scalpel 3. Feeler Gauges 4. Engineer’s squares










1. Dial calipers 2. Digital calipers 3. Vernier calipers 4. Action gauges





Scalpel: I use Swann-Morton scalpel handles, and prefer the 10A blades, but craft knives with replaceable blades can also be used. Used for more accurate marking than is possible with a pencil – particularly nut slot positions. Keep a supply of new blades handy.


Feeler gauges: Feeler gauges are the best way to accurately measure small clearances, which is essential when carrying out setups. Normally metric, but imperial is acceptable if preferred.


Engineer’s squares: These steel engineer’s squares are accurate, and can be used as fret rockers, for marking, and checking squareness of parts such as nuts and saddles. Various sizes are available, but I find a 75mm one is suitable for most tasks.


Calipers: Digital calipers are quicker to read, but vernier calipers are the most reliable if you take care when reading them. Better-quality calipers will be more expensive, but more accurate. In particular, cheap digital calipers should be avoided, as they can give unreliable readings – particularly as the battery gets towards the end of its life.


Action gauges: You can buy purpose-made action gauges from some luthier’s suppliers, but these can easily be made from calibrated, tapered hardwood pieces. I have two sizes, the larger one tapering from 5.5mm down to 3mm, and the smaller one goes from 3.5mm down to 1.5mm. The thickness calibrations are measured with a vernier gauge and marked at 0.2mm intervals on the top surface with a fine pencil. The narrow edge of the gauge is simply inserted between the top of the 12th fret and the relevant string until it just touches both, and the action is read from the scale.


Cutting tools


Cutting tools include chisels, knives, gouges and scalpels. Sharpness is critical with these tools, and better-quality tools will be made with higher-quality steel, which will hold an edge better, and require less frequent sharpening.


Planes: Although hand planes might be considered primarily as tools for making rather than repairing, they will be required for making repair pieces and patches. A small block plane or apron plane is normally sufficient for repair work, but a larger plane might sometimes be needed, for example, when replacing, levelling or capping a worn fingerboard. As with most tools, the recommendation is to buy the best you can afford. The block plane shown is an old Stanley which works really well. At the time of writing, modern Stanley planes are fairly poor quality. The apron plane I use is a Lie-Nielson, which is one of my favourite tools.


Knives: A sharp carving knife is a useful tool for some repairs – the one shown is a Japanese double-bevel knife with a rosewood handle I made myself. Carving knives can be used for shaping and trimming repair pieces.


Chisels and gouges: One or two good-quality chisels should be all that is needed for repair work. A small V-or U-shaped gouge is very useful for cutting out small areas of damage, and for making replacement patches for these.







1. Block plane 2. Apron plane 3. Carving knife 4. Chisels










1. Small scrapers 2. Large scraper 3. Gouges





Scrapers: Cabinet scrapers are an essential tool for the luthier and are often used in repair work. The rectangular and curved ones you can buy from tool suppliers are useful, but in repair work I use small ones I’ve made myself more frequently. I have one with a flat edge, and one slightly curved, and both were made from an old Japanese saw blade, which is an excellent material for small scrapers. A piece of the saw blade is simply cut to the size required, and the edges filed smooth. The scraping edge can either be left flat or filed to the required curve.


Rasps and files


The standard ‘rasps’ found in DIY shops are not really useful in guitar repair work. Fine, hand-cut rasps and small files can be used for making repair pieces to the required shape, and for shaping or levelling these on the instrument.


I also frequently use sanding sticks for this purpose and have both solid and flexible ones for different tasks. The solid ones are simply made from tapered hardwood pieces. The abrasive is attached to the flat surface using double-sided tape. Flexible ones are again made by using double-sided tape to fix different grades of abrasive paper to both sides of pieces of 0.6mm veneer. These are particularly useful for levelling and smoothing repairs in curved surfaces. The flexible sticks are disposable, but the solid ones can be reused by simply replacing the abrasive.


Nut files will be required for setup work. A number of different types of files are available for cutting the string slots in nuts, and all will do the job. Fine, tapered needle files have the advantage that you can select the position on the file to give exactly the right slot size for any string diameter. The finer ones are very fragile though, and great care is needed to avoid breaking them. Rigid, double-edged nut files are robust, but the size of slot is fixed for each string.







1. Hand cut rasp 2. Small file 3. Solid sanding stick 4. Flexible sanding sticks










1. Fixed size nut files 2. Tapered, round nut files





Clamping


The type of dedicated repair clamps frequently used in violin family repairs are rarely needed for guitars, but they can occasionally be useful.


Rare-earth magnets are my preferred method for clamping cleats to the inside of the guitar body, as they aid alignment as well as providing good clamping pressure. It can be helpful to have a few different sizes, but I most commonly use 6mm or 10mm ones. Rectangular magnets can be useful for maintaining the correct alignment of repair cleats.


I also have some very useful clamps, which can be made from small blocks of wood and tuning pegs. These are used to hold two sides of a crack level whilst gluing a cleat.


Go-bar decks are good for some clamping operations, although care is needed not to exert too much pressure with them.







1. Repair clamp


2. G-clamp


3. Peg clamp


4. Rare-earth magnets










I use rubber-tipped carbon fibre rods in my go-bar deck, which apply even pressure and are easy to position. Here the go-bar deck is being used to glue braces during construction, but it can also be used to hold two sides of a crack level while gluing.





Fretting tools


A selection of fretting tools are needed for re-fretting and for setup work. Some sort of fret levelling tool is essential, and these can be made yourself very easily. I simply plane one edge of a long piece of a stable wood (plywood works well) and attach abrasive paper to this using double-sided tape. Different lengths and widths can be made to suit the particular job.


Flush-cutting fret nippers and fret crowning files are required for re-frets. Diamond crowning files are very effective for efficient workflow, and a fret mask will also speed up the work. A set of abrasive fret erasers will help achieve a high-quality finish to fretwork. A fret end dressing file is useful but not essential.


A fret rocker is a handy tool, but if you already have a couple of small engineer’s squares, they will do the same job. A fret tang nipper is worth having if you are doing a lot of fret work on guitars with bound fingerboards.


A fret press or hammer will be required for re-fretting. Presses are quicker and easier over the neck, but most cannot be used over the body or the heel.







1. Fret leveller


2. Flush fret end cutters


3. Fret crowning file


4. Fret mask


5. Fret end dressing file


6. Diamond fret crowning file










This purposemade fret hammer has a metal face on one side, and a plastic face on the other. The plastic face reduces the risk of denting the frets when hammering.





Other tools


A string winder is invaluable for anyone serious about repairing or maintaining guitars. It will save a lot of time when changing strings, or when removing and replacing them to carry out repairs. A hand crank one is fine, but battery-powered ones are also available. Attachments for power drill/ drivers should only be used on lowspeed settings.


For string cutters, a pair of small wire-cutters are fine for nylon strings, but heavier duty side-cutters will be needed for steel strings.


An inspection mirror is useful for inspecting the inside of the body through the soundhole.


A bridge pin reamer is used for precise fitting of new bridge pins.







1. Power drill string winder 2. Hand crank string winder 3. Heavy duty cutters for steel strings 4. Small cutters for nylon strings










This inspection mirror has built-in LED lights, making it easier to see clearly inside the body of the guitar.










A bridge pin reamer is used for precise fitting of bridge pins and end pins. The taper angle must match that of the pins. Flamenco tuning pegs require a lower angle taper.





Materials


Glues


Various glues are required for repair work, and the specific type used will depend on the type of repair, the type of instrument and the repairer’s preference.


Traditional animal glues (hot hide glue, fish glue, rabbit skin glue) are usually preferred for repair work where it is expected that future repairs might be necessary, as they are easily reversible. They are particularly appropriate for body repairs on older and more valuable instruments where this type of glue was likely to have been used in the construction of the guitar.


Modern aliphatic resin glues (for example, Titebond) are good for general wood repair work, where convenience or longer open times are desired.


Cyanoacrylate glue (superglue or CA glue) can be very effective for filling small holes and gaps, particularly in hardwoods. Some formulations can leave yellow stains in light-coloured woods (for example, spruce or maple), particularly if it gets into the end grain of the wood, so care needs to be taken and it is advisable to do tests when using a brand you are not familiar with. This staining can take days or even weeks to appear and can ruin the appearance of an otherwise good repair.


Epoxy resin glues are rarely appropriate for repair work but can be effective for filling larger gaps and dents where it will not be necessary to reverse the repair in the future, or when the instrument is of relatively low value.







1. Rabbit skin glue granules 2. Cyanoacrylate glue (Superglue) 3. Titebond original 4. Fish glue 5. Pearl glue





Abrasives


Standard (aluminium oxide) abrasive papers in a range of grits from 120 up to 400 will be needed, along with finer finishing abrasives. Silicon carbide (wet and dry) paper is available in grits as fine as 5000 and can be used for flattening and cutting back finishes, but my preferred finish abrasive is Micro-Mesh – a cushioned abrasive in sheet or pad form that produces a very uniform scratch pattern and is available in grades from 1,500 (roughly equivalent to a standard 400 grit paper) right up to 12,000. Fine steel wool (0000 grade) is also useful for fret work.


Finishing and cleaning materials


Clean, lint-free cotton cloths and microfibre cloths are useful for both cleaning and refinishing work. A wide variety of cleaning products are available. Although most will work, some are not suitable for certain types of finish. Lighter fluid (naphtha) is a good, general-purpose cleaner. For delicate finishes, particularly French polish (shellac), my preferred burnishing cream is Super Nikco. Products from Meguiar’s and Novus (amongst others) are also popular.







1. Meguiar’s swirl remover 2. Lighter fluid (Naphtha) 3. Super Nikco 4. Novus plastic polish 5. Microfibre cloth 6. Cotton cloth










1. 0000 grade wire wool 2. Abranet abrasive 3. Aluminium oxide abrasive paper 4. Micro-Mesh










1. Danish oil 2. Gluboost Fill & Finish 3. Shellac solution 4. Nitrocellulose lacquer aerosol 5. Colour pigments 6. Shellac flakes





Acoustic guitars are finished with a wide variety of materials, and the repairer is often faced with a finish which cannot be easily identified. Steel-string guitars are more commonly finished with lacquers (nitrocellulose, polyurethane, water-based). Factory made classical and flamenco guitars might have similar finishes, but higher end instruments are more likely to be French polished (with shellac) or have a rubbed oil finish. Cyanoacrylate glues are now available in a few different colours for finish repairs, and a wide range of colours are also available in a shellac solution.


Shellac finishes should only ever be repaired with shellac, and oil finishes with oil. The same applies to nitrocellulose lacquer. These finishes will melt (burn in) when new finish is applied, which helps to give an invisible repair. Cyanoacrylate glue is often used for small repairs in lacquer finishes, particularly polyurethane.


Miscellaneous


Crack repairs will usually require reinforcement. Small offcuts of wood can be used for making cleats, but paper or linen can be used where wooden cleats are not practical.


Japanese paper is flexible, light and strong. The long fibres make it very good at reinforcing small cracks and joints.


Double-sided tape has already been mentioned for making sanding sticks, but it is also useful for holding clamping cauls and magnets temporarily in position. Blu Tack (reusable putty adhesive) can be used as a non-permanent holder of things, but it will also be used for adding temporary mass to the soundboard in Chapter 11.


And finally, there will be a number of references in the following pages to making a record of measurements, or taking notes. I have in the past been guilty of scribbling things down on any scrap of paper that is handy, or even on a piece of spruce, or the back of some abrasive paper. I have learned to my cost that this is not a reliable way of retaining information, and in recent years I have become more disciplined, and will now (almost) always have a notebook to hand for writing anything down. Apart from recording critical measurements, a notebook is also used for taking notes when discussing a repair job with a customer, and cataloguing the time spent on repairs so that they can be invoiced accurately. Get yourself a notebook – a nice one – and make sure you use it.







1. Japanese paper 2. Wooden cleats













Double-sided adhesive tape, Blu Tack and a spiral-bound notebook.







CHAPTER 3


Maintenance


Cleaning


Keeping your guitar clean is unlikely to significantly affect either how it plays or how it sounds, but it is good practice to regularly remove the grime that tends to build up. There are ‘guitar cleaning kits’ available on the market, but these are not necessary, and tend to be overpriced.










The most important factor when choosing a product to clean your guitar is compatibility with the finish. Shellac (French polish) is an alcohol solvent finish, so avoid alcohol-based cleaners, which will soften and damage the finish. Identifying the finish can be difficult, but there can be clues. Cheaper, factory instruments will not be French polished, simply because the process is too time-consuming and expensive. Classical guitars are more likely to be French polished than acoustic guitars, as thicker finishes tend to have a greater impact on the tone of nylon-string instruments. Sprayed lacquers were first used around the 1930s, with modern polyurethane and catalysed lacquers appearing later in the twentieth century. Rubbed oil finishes will generally be matt in appearance, and any open grain in the wood will usually be visible. A matt appearance can be achieved with all types of finish, however, so this test is not conclusive.


Cleaning the body/finishes 


Use a soft brush or air blower to remove any loose particles of grit or dirt that might scratch the finish before attempting to clean surfaces. Start with as mild a cleaner as possible and use products that are known to be safe on most finishes.


You will need a clean, soft, cotton cloth. Old cotton T-shirts can be used (but avoid any printed areas) or brushed/ flannel cotton. Microfibre cloths can be used, but take care with these, as they are very good at picking up small particles of dirt, which can then scratch the finish. Use a reasonably large piece of cloth to minimise the risk of your fingernails marking a delicate finish. This applies particularly to classical or flamenco players with long nails! Fold the cloth a few times and dampen it with warm water – it should not be dripping. Rub gently in circular motions and then if necessary dry with a clean, dry cloth. If this doesn’t do the trick, try adding a little mild soap, then clean this off immediately with a cloth dampened with clean water, and then dry. Work in small areas at a time, frequently changing to a fresh, clean part of the cloth. If the guitar is cleaned regularly, this should be all that is needed.







Always be sure your cloth is clean – fold the cloth frequently to expose a clean section.





 Lighter fluid (naphtha) can be effective for removing greasy marks both on the finish and fingerboards. It should be safe on all types of finish provided they are fully cured. Again, the cloth need only be slightly dampened. Regularly re-folding the cloth will help to lift the grime from the surface, rather than just moving it around. You can follow this up with either a water-dampened cloth, or with a guitar polish as described below.


Specialist guitar cleaners and polishes are available online and from instrument suppliers, and these should be safe on most finishes. These usually contain a very fine abrasive to help remove dirt, and they can also remove very fine scratches. Always check the instructions provided. I would recommend avoiding these products for shellac (French polish) finishes unless they specifically say they are suitable. Do not use any products that contain silicone, as it can make subsequent repairs and refinishing work difficult.







As well as being a good general cleaner, naphtha is also effective for removing sticky residue from masking tape. The cloth was used with naphtha to clean an acoustic guitar that didn’t look particularly dirty!





Take extra care with any finishes that are damaged or crazed (cracked), as any cleaning product can get under the finish and be impossible to remove. Apart from being unsightly, this will make future repair work less effective.







Super Nikco is a cleaner with a very fine abrasive, and is very effective at bringing most finishes up to a good shine. Guitar polishes are designed for use on lacquer finishes, and are not recommended for French polish or oil finishes.





Super Nikco is my preferred finish cleaner. It is designed specifically for polishing delicate finishes and contains a very mild abrasive which is safe to use even on shellac.


Shellac is probably the most delicate finish used on acoustic guitars. The finish is usually very thin and is particularly fragile for the first few months after it has been applied. For this reason, I recommend not using any cleaning products on shellac finishes when the instrument is new. In fact, shellac seems to continue to harden over a number of years, so the longer you can leave it before using anything more than a soft cloth and warm water, the better. Shellac is also prone to softening with prolonged exposure to heat and sweat in places where it is contact with the player’s body. Once it has softened, it will mark very easily, and it is unlikely that you will be able to clean it successfully.


The good news is that unlike many modern lacquers, a shellac finish is relatively easily repaired by an experienced French polisher (see Chapter 8).




Safety note


Naphtha is a highly flammable liquid and is irritating to both the eyes and the respiratory system. Use with care, wearing gloves and eye protection, and in a wellventilated area away from any naked flames or other potential ignition sources. Store safely in a sealed container away from heat and ignition sources.





Cleaning the fingerboard 


Most guitar fingerboards are unfinished, so require a different treatment to other parts of the instrument. Fingerboards that are finished (most often on electric guitars) should just be cleaned with naphtha and a cloth rather than using wire wool as described below.


Over time, grime will build up on the fingerboard, particularly at the edges of the frets. Keeping the fingerboard clean will help to increase the life of your strings and make playing a more enjoyable experience! I have seen guitars with so much build-up on the fingerboard that you would think they had never been cleaned.


Always remove the strings before cleaning the fingerboard – in fact, it is good practice to give it a bit of a clean every time the strings are changed. This prevents serious build-up of grime, and makes cleaning a quick, simple process. If cleaned regularly, the fingerboard should only need a good rub with a soft cloth dampened with some lemon oil. Note that the product used on guitar fingerboards is not pure lemon oil, but rather a mineral oil with a little lemon oil added, or even just some lemon scent.


If there is too much build-up of dirt and grease, then you will need something a bit more aggressive. Fine steel wool is very effective at cleaning deposits from the fingerboard, and at the same time cleaning up the frets themselves. Only use the finest grade of steel wool (0000), as anything coarser will leave scratches in the fingerboard that will be difficult to remove.


Dampen the steel wool with a little naphtha or alcohol and start by working across the fretboard and along the frets. Make sure you get right into the corners at the edges of the frets. If the neck and body finish is shellac, do not let any alcohol drip onto these surfaces, as it will soften and damage the finish. Keep a clean, dry cloth handy to immediately wipe off any drips or spills. Most of the grime is likely to be towards the nut end of the fingerboard, which gets the most use. Lightly clean the tops of the frets as well, but do not be too aggressive here, as you don’t want to affect the levelling of the frets. Once the dirt is removed, take a fresh piece of dry 0000 grade steel wool and rub lengthwise along the length of the fingerboard and frets to give it a final clean, and to remove any light scratch marks left by working across the width.







Grime tends to build up mostly at the edges of the frets, so work into the corners with the wire wool and naphtha. Finish by working along the length of the fingerboard with dry wire wool. This will bring both the frets and the fingerboard to a nice lustre.










A conditioning oil will improve the appearance of the fingerboard, and also help prevent it drying out. Work across the frets initially to get the oil right up to the fret edges.





When the fingerboard and frets are clean, work some lemon oil into the fingerboard with a fresh, clean cloth. Leave it for a few minutes, and then wipe off any residual oil with a dry cloth.


Cleaning strings 


You will find many different opinions expressed on the internet about whether or not, and how, to clean guitar strings. I tend towards the view that it is worthwhile giving your strings a wipe with a dry cloth (particularly the wound strings) after each playing, to minimise any build-up of dirt. The problem with trying to clean wound strings with any solvent or other product is that you are likely to just work dirt into the windings, which is then very difficult to remove, causing these strings to lose their brightness. Probably the only way to get a deep clean of wound strings is with an ultrasonic cleaner, which is too time-consuming to be worthwhile.


Replacing strings 


Every player should be confident in changing the strings on their guitar. I occasionally have customers asking me to change their strings for them, but I encourage them to do it for themselves, as it really isn’t difficult. Different types of acoustic guitar have different methods of attaching the strings at both the head and the bridge.


When removing strings, always release the tension by detuning with the tuning machines. Never cut them while they are under tension. Once the strings are slack, remove the ends from the tuners, and then from the bridge. Take care with the ends of plain steel strings – it is very easy to stab your fingers with them!


The question of whether all the strings should be changed at the same time has been known to cause heated discussions on guitar forums. Some believe that removing all the strings at once (and hence all the tension) can in some way damage the guitar, but I have yet to meet a luthier who believes this to be a problem. Many repair and maintenance procedures require removal of all the strings, and at worst it might take a day or two for the guitar to settle once the tension has been restored.







Regularly wiping the strings with a dry cloth can help extend their life, particularly after playing.





Classical guitars


Most classical and flamenco guitars have a bridge with a tie-block, to which the strings are attached.







Step 1: Take the new string and pass one end through the correct hole in the tie-block, from the side nearest the saddle towards the end of the guitar. If access to the string hole is difficult, making a slight kink near the end of the string can help.










Step 2: Now pull enough string through to loop over the tie-block and around the string. Again, bending a kink in the string will help hold it in place.










Step 3: Bass strings: Pass the end of the string through the gap between the string and the tie-block and start to pull the string through from the other end. As the loop closes over the tie-block, pull the end down so that it is caught behind the tie-block, not on top of it.










Step 4: The bass string tie should look like this once tension has been applied to the string. Trim the end of the string leaving 5–10mm protruding.










Step 5: Treble strings: Nylon treble strings have a tendency to slip. If they come loose, the tension in the string will cause it to whip out of the tie-block, and the end will make a deep dent in the soundboard. Pass the treble string through the correct hole.










Step 6: Pass the end of the string through the loop as before, leaving enough length for a second loop (plus a third loop for the first string).










Step 7: Pass the end of the string around the loop again. For the first string, repeat this to form a third loop, as the thinner strings are more prone to slipping.










Step 8: The treble string tie should look like this once tension has been applied to the string. First string shown with three loops. Make sure that the last loop is held behind the tie-block, not on the top.










Step 9: Melting the end of the nylon strings to form a ball provides added insurance against strings slipping out. If this is done after the string has been tied, great care will be needed to avoid damaging the soundboard or bridge with the heat source.










Step 10: Once the string has been secured to the bridge, pass the other end through the hole in the tuning machine roller corresponding to that string. Pull most of the excess string length through, leaving only enough length to pull the string away from the fingerboard – about 5cm.










Step 11: Pass the string back up through the slot behind the roller and wrap the end back around the string to hold it in place as you start to wind the tuner.
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