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To Jenny, Roxy and Avalon


Preface

To make your own classical guitar is an exciting and challenging pursuit. A hand-made instrument from the workbench of a skilled luthier is an expensive investment, and to acquire a guitar made by one of the great names of lutherie is virtually impossible – not only are they scarce, but the price is likely to be extremely high. For a fraction of the cost, you can make one yourself. What you require is a reasonable degree of skill in using woodworking tools, combined with the patience and vision to see your dream become reality.

The idea for this book arose as a result of many requests, from both professional makers and aspiring craftspeople, for detailed working drawings and methods of construction of the work of those makers who have gained international recognition for the excellence of their guitars. A number of books already exist which cover construction techniques in general, but surprisingly, they tend to ignore the great makers, and proceed to provide models for instruments based on a generalized view of guitar design. One problem is of course the lack of access to these instruments, which were never produced in great numbers, and most examples are in the possession of either professional guitarists or dedicated collectors who prize their instruments greatly.

The concert guitar has only gradually begun to gain the degree of respect attributed to other orchestral instruments. Perhaps this is partly due to the lack of standardization in the plantilla (body shape), strutting system and other elements of design. (Violin design has long been established.) Yet here there is a paradox – the very life and vitality surrounding the guitar-making communities must in some way be due to this continuing fluidity, which seems to both fascinate and inspire makers in the belief that their contribution will develop guitar design further.

So there are makers, on the one hand, who believe that every aspect of guitar design has already been established by the nineteenth-century luthier, Antonio de Torres, and that no real improvements are likely. Conversely, there is a movement, particularly strong in the United States, which is working towards a radically new approach to guitar construction, utilizing scientific data in order to make decisions about the optimum design.

Somewhere between these two views lies the position taken in this book; that a close analysis of the great masters can provide the best starting-point for the aspiring maker. Thus the book aims to give an insight into the art of the master guitar makers. You will find detailed information about their work. The names of Antonio de Torres, Santos Hernández, Hermann Hauser, Hernández y Aguado, Ignacio Fleta, Robert Bouchet, Daniel Friederich and José Romanillos are synonymous with superb instruments. The guitars covered here represent a cross-section of the work of some of the finest makers. It is by no means exhaustive, but in selecting instruments, an attempt has been made to include a wide variety of ‘personalities’; each guitar presented here has its own unique identity.

Part 1 of the book comprises individual chapters, each dedicated to one maker and including detailed working drawings of one of his guitars. (In the case of Torres, two different plans are given. Torres is so important in the history of guitar design that two contrasting instruments provide a more balanced view of his work. In the cases of Hernández y Aguado, and Romanillos, alternative soundboard plans are provided. This is in order to give as comprehensive a view as possible of their ideas and work, and to demonstrate the wide variety of strutting designs that have been used.) To help place each instrument in its historical context, a brief summary of the life, the influences on the maker and the character of his work are provided. Research reveals many inconsistencies concerning dates, innovations in design and so on. Many historical references seem confused and contradictory, but as this book is primarily intended to be a ‘workshop guide’, it only skims the surface of this fascinating area. The interested reader is advised to consult reference books for a more detailed study (see Bibliography.)

Part 2 provides essential information about the working environment, tools, and materials relevant to the guitar maker.

Part 3 comprises a step-by-step guide to the traditional Spanish method of guitar making, and the newcomer to this art will find it to be a comprehensive and logical approach. It is assumed that the reader may never have made a guitar before, and therefore even basic woodworking procedures are described in detail. All the assembly methods are closely based on those used by Torres and most of the other great makers.

A Note about the Plans

All the plans were originally produced as full-size drawings, but many had to be reduced in size to fit the format of the book. For the maker who prefers working from full-size plans, these are available. (Please consult Appendix 3: Suppliers of Materials, at the end of the book.)

Interpreting the Drawings

Each set of drawings consists of:

1 Outline shape (plantilla) of half the guitar, drawn on a one-centimetre grid. In the book, these squares have been reduced in size, but several methods of enlarging back to the full size are explained in Chapter 11.

2 Plan of the soundboard, showing the positions of all strutting, bars and reinforcing. The fan struts and the harmonic bars include a hatched cross-section which represents the vertical height and shape of the strut or bar. To facilitate setting out the strutting pattern on the soundboard, each plan has a dotted line across the widest point of the lower bout. A second line is provided by the position of the lower harmonic bar (just below the soundhole). The fan struts are set out by reference to these two lines, using the centre-to-centre dimensions shown on the two lines. Where the guitar has a bridge plate, this is shown as a continuous line. Where no bridge plate is used, the position of the bridge is shown by a dotted line.

3 Plan of the rosette; this shows how the pattern of the various components is constructed.

4 Plan of the fingerboard and section through the neck; these provide all the information needed to construct the neck.

5 Section through the centre of the body.

6 Full-size plans of the head, bridge, and neck joint.

Setting the Scene

A nineteenth-century Spanish carpenter, Antonio de Torres, is generally considered to be the originator of the modern classical guitar, and his work is taken as our point of departure. He was born in 1817, and made his first guitar in Granada around 1840. Torres’ vision was of an instrument radically different from the smaller, less powerful guitars that were in use at the time.

He established a ‘plantilla’ or outline shape of the instrument, which became accepted as the standard proportions for a good guitar. He understood that the single most important component was the soundboard, and that increasing its size meant that the area of vibrating wood became much greater. Torres combined this with an elaborate system of strutting glued underneath the soundboard. This strutting provided the strength for the thin soundboard to resist the pull of the strings, yet not to inhibit the movement of the soundwaves through the wood. He also established the optimum scale length as being 650 mm. This measurement has been accepted by almost every maker since.

Virtually all luthiers of international standing have taken Torres as their starting-point. Each one has nevertheless contributed new elements of design, as well as imparting their own personal vision of what a guitar should be. They have all produced instruments of superb quality, yet in many ways, they differ from one another quite considerably – the strength of Fleta; the beauty and sustained sound of Bouchet; the calm balance of Aguado; or the firm richness of Romanillos. By following the plan of your choice, you will be well on your way to creating a guitar that captures something of the character of the original.

Technical Terms

The meaning of words in common use is given here, in order to avoid repeated explanations in the text.


Arched: a soundboard which curves only in one plane; across its width.

Binding: the strips of wood that are let in to rebates cut around the edges of the ribs.

Body: the major component of the guitar, consisting of soundboard, back and ribs.

Bridge: the block of wood glued to the soundboard, to which the strings are tied.

Closing bars: two diagonal bars attached to the soundboard, and placed near the end-block, which form part of the soundboard strutting system.

Domed: a soundboard that is arched both across its width, and along its length.

End-block: the internal block at the base of the guitar, to which the ends of the two ribs are glued.

Fan-struts: the struts glued under the soundboard to resemble a fan.

Fingerboard: the length of wood glued to the upper surface of the neck, in which the frets are inserted.

Foot: the part of the neck inside the body, which provides a gluing surface for the back and soundboard.

Frets: metal strips, fitted into slots cut in the fingerboard, which serve to define musical notes at semitone intervals.

Harmonic bar: bar glued across the inside of the soundboard, usually one above and one below the soundhole.

Head: the end of the neck in which the machine heads or pegs are housed.

Heel: the part of the neck outside the body, to which the ribs are fitted.
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fig. 1 The major components of the guitar



Kerfed lining: a lining which has been almost cut through at regular intervals, so that it can be bent to conform to the curves of the ribs.

Lower bout: the section of guitar body from the waist to the end-block.

Machine heads: the geared mechanism fitted to the head, to which the strings are tied and tensioned up to the required pitch. They are also known as ‘tuning machines’.

Neck: the long shaft of wood attached to the body of the guitar.

Nut: the bone or ivory block at the head-end of the neck, over which the strings run.

Plantilla: the outline shape of the guitar body, irrespective of its actual dimensions.

Purfling: decorative strips of wood, inlaid around the periphery of the guitar on soundboard and back.

Quarter-sawn: timber cut so that the annual rings are at 90 degrees to the surface of the wood.

Rib: the two curved pieces of wood which form the sides of the guitar body.

Rib-block: the wooden block glued to the rib, to support the harmonic bars and transverse bars.

Rosette: the decorative, circular motif that surrounds the soundhole.

Saddle: the bone or ivory strip inserted into a slot in the bridge, over which the strings pass.

Scale length: the vibrating length of the open strings.

Scallop: the shape formed at the ends of the struts and bars.

Solera: the workboard on which the struts are fixed to the soundboard, often designed to force the soundboard to conform to a domed shape.

Soundboard: the front of the guitar body, which supports the bridge, and which is itself supported underneath by the struts and harmonic bars.

Spliced joint: a method of joining the head to the neck.

Strut: a long strip of wood, glued to the inside of the soundboard.

Thicknessing: the process of reducing the soundboard, back and ribs to the required thickness.

Transverse bars: the arched bars glued across the back, which are housed into the rib lining.

Upper bout: the section of the guitar body from the waist to the 12th fret.

Waist: the narrowest part of the soundboard or back.




Part 1

The Master Makers and their Guitars


1  Antonio de Torres

(1817-92)

Background

The legendary figure of Antonio de Torres has created much controversy in the guitar making world. His followers are convinced that the Torres contribution to guitar design is paramount, and that his reputation is more than justified. His critics view Torres much more as being one maker amongst many, and not all contemporary makers would acknowledge him as a major influence on their work. This is especially true of the most recent experimenters in guitar design, who are attempting to discard virtually all preconceived ideas in the hope of making radically new instruments. They are utilizing scientific data as their major source, rather than any historical or intuitive references.1
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1-1 Guitar by Antonio de Torres



Any important historical figure attracts a certain amount of mythology; about their life, their work and their ideas. This is especially true in the absence of any well-documented records on which to draw. Until recently the life of Torres was shrouded in mystery. Many stories about him could not be substantiated. The English-based guitar maker, José Romanillos, has to a large extent rectified this problem by undertaking a thorough research into the life and work of Torres.2 He has pieced together a vast amount of documentation and has catalogued and examined some sixty-five Torres guitars which could be traced. The result is that there is now a much clearer picture, not only of the life and times of Torres, but also of the contribution he made to guitar design. The sixty-five guitars provide what must be a substantial summary of his work, and it is now possible to see just how his work developed – different body shapes; the method of strutting; the range of decorative inlays, and we also have an insight into his method of construction.

Torres made his first guitar around 1840. By 1854 he had a workshop in Seville, which was located in a district occupied by a number of other guitar makers. He would have seen the guitars made by José Pernas, which were typical of the design currently in use. This consisted of a smaller body shape, a bridge with fixed saddle, rather wide struts, and an elaborate, scrolled head design. Torres, however, was already producing guitars that were radically different from this earlier pattern – his instruments had larger lower bouts, and incorporated the seven radial fan struts that were to become the hallmark of modern strutting design. At that time, most strutting consisted simply of three large transverse bars. Torres must have had an intuitive grasp of the acoustic properties of wood – he selected his materials more skilfully than many of his contemporaries, who often produced instruments as decorative items of beauty rather than as functional musical instruments. Although some of Torres’ guitars exhibit elaborate marquetry and other decorative features, many are relatively simply adorned, and his main obsession was clearly with the functioning of the instruments. When he did make use of decorative techniques, they were carefully controlled so as not to become overpowering.
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1-2 Detail of rib inlays on Torres’ most decorative guitar, made in 1858 (FE 08)
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1-3 The rosette on FE 08



By 1860 Torres had exhibited his guitars at major exhibitions, and was well established as a maker. Nevertheless, guitar making was not a lucrative business, and he stopped making instruments in favour of opening a retail shop which sold china. It is thought that the general depression in Spain was responsible for his increasing financial difficulties. Guitar makers generally produced two types of instrument – basic student models for the amateur player, and elaborate versions for professional musicians. The large amount of time that it took to produce the finest guitars must have made it very difficult to charge a price that would reflect the true amount of labour that went into their construction. By 1875 Torres had once again started making guitars, producing about six instruments a year. This modest output doubled to twelve a year from 1883 to 1892. It is, however, the guitars produced earlier on in his career which were the most successful. The later instruments did not produce the same quality of sound. Torres died on 19 November 1892. The majority of his work was carried out between 1852-69, and then between 1875-92.

Soundboard and Strutting System

Torres thought of the soundboard as the single most critical component of his guitars – he was careful to select suitable spruce, which he thicknessed according to its characteristics of stiffness and annual ring growth. In fact, his fascination with the soundboard was so great that he was motivated to produce his now famous papier-mache guitar in which the back and ribs were constructed from cardboard, thus demonstrating the overriding importance of the soundboard in tone production. As this instrument is not in a playable condition, it is impossible to determine whether the experiment supported his idea about the relationship between the soundboard, and the back and ribs. In general, his soundboards are thickest in the central area; around the bridge and above the soundhole (2.5 mm), thinning out in the peripheral areas to as little as 1.4 mm. The papier-mache guitar has a peripheral soundboard thickness of only 0.4 mm. All measurements of plate thicknesses on old instruments must be treated cautiously, as repeated repairs and re-finishing, in which there is a temptation to sand away all dents and scratches, may result in considerable thinning of the surface. Most contemporary makers are unlikely to reduce any area of the soundboard to much below 2.0 mm.
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1-4 The inside of a Torres guitar made in 1888. The struts are not original – pencil lines mark the positions of the original struts. This guitar has now been restored to its original strutting layout by José Romanillos. The second set of plans provided at the end of this chapter is based on this instrument
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1-5 The inside of a Torres guitar made in 1884. The transverse back bars have remained in place after the back was removed. Note the rib strengthening bars



The fact that Torres wanted a much larger soundboard than was currently in use meant that he required a stronger method of supporting this vulnerable span of wood. The idea of using struts laid out like a fan was not entirely new – a gradual development towards this pattern was occurring during the eighteenth century, but Torres is certainly responsible for establishing its use and for perfecting its symmetrical design. Romanillos’ research shows that Torres set out his struts geometrically, being based on two isosceles triangles which are joined at their bases. This creates a ‘kite’ shape, in which the strut positions are set out symmetrically. Torres was the first maker to use this system. He varied the dimensions of the ‘kite’ according to the overall size of the guitar, so as to avoid the outer struts being too close to the ribs. Having established this method of strutting, Torres maintained its use on all his guitars, although the number of fan struts was reduced to five on the smaller instruments. The fan struts were shaped to a ‘gable-end’ on the earlier guitars, but later they were gently rounded off. The harmonic bars are not gable-shaped in the way that later became popular, but are left rectangular in section along their entire length, so that the full section of the bar makes contact with the rib.
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