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The Components of Tone

Any quest to understand better the factors that contribute to the tone of your electric guitar must begin with an examination of the individual parts that make up the whole. Virtually every single thing that is glued, screwed, inlaid, or bolted into or on to the instrument plays a role in determining its sound, and the way in which these things are joined together – in other words, a guitar’s design and construction format – arguably plays the biggest role of all. Also, because the sum of the whole is an interaction of many components, surprising changes in the tonal contribution of a major component – choice of body wood – for example, can be triggered by the alteration of a seemingly minor component, size of fret wire, for instance.

Given all the variables, it’s not possible to come up with an equation to describe how every component change will effect the overall sound of a guitar. But, by examining the sonic contributions of a great many variables for each individual part, we can compile a pretty solid version of the big picture of what makes different types of electric guitars sound the way they do.
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An ash-bodied early-1950s

Fender Telecaster



WOODS

Different wood types have different resonant properties, and these ‘tone woods’ – as they are called by guitar makers – are critical in setting a base for any electric guitar’s voice. A guitar’s sound begins with the transference of vibrational energy from the strings into the wood of the body and neck via different coupling elements such as bridge saddles, nut, and frets. The frequency spectrum that results from this acoustic interaction yields the sonic palette that will be amplified and modified by whatever pickups, effects and amplifiers reside in the signal chain. Certain elements of a guitar’s raw, acoustic sound can be altered by the electronic stages that comprise our ‘rig,’ but most players are happier with their overall tone when it represents an amplified picture that’s not too far removed from the sonic sketch provided by the unplugged guitar – a sketch that has its foundation in the instrument’s woods. You can crank the bass, scoop the mids, tweak the treble, but by starting with the best raw tone for your sound and style that you can find you allow further sound-shaping stages to add depth, harmonics, power, and thickness, rather than bending them to the task of reshaping an imperfect acoustic template.

Both body and neck take part in setting this template, and each can be of single-wood or multiwood construction. The characteristics of most of the former are fairly straightforward to define, but necks and bodies that use combinations of wood types offer further ways of tailoring an instrument’s core tone – further variables that many skilled, creative guitar makers have learned to use well to their advantage. Of course, woods of the same type cut from different trees or grown in different regions will sound slightly different, too, and have different weights and densities, different grain spacings, and so on. So the sonic variables exist not only between woods, but in subtler degrees between different guitars made from the same wood, which is part of the magic of searching for your dream guitar amid, for example, ten different Stratocasters hanging on the wall of the guitar store.

Makers will also select woods – and players select guitars to buy – based on their esthetic properties: the beauty of the grain and the way they look with a clear or semi-transparent finish applied. The first consideration generally remains the wood’s sound, however, with visually appealing examples being sought out from samples of an appropriate tone wood. Some other woods that are visually appealing but lack the strength or resonance required in guitar building are sometimes used for decorative purposes, or as thin veneer tops over more appropriate tone woods. In most cases, however, workable, plentiful hardwoods that both sound and look good are the guitar maker’s first choice.

Body Woods

Ash > The classic 1950s Fender body wood, ash is most desirable in the form of ‘swamp ash,’ wood taken from the lower portions of wetland trees from the southern states of the U.S.A. that have root systems growing below water level. The cells within the lower sections of the trunks of such trees expand to hold larger amounts of water than most trees would store. When the swamp ash is harvested and dried, the water in these cells is replaced with air, and the properly seasoned wood is therefore both light and resonant, and generally carries a broader grain besides. The ‘swamp-ash sound’ is a blend of twangy, airy, and sweet, with firm lows and pleasant highs, and a slightly recessed or ‘scooped’ midrange. Swamp ash is also considered to possess a degree of warmth as well as excellent sustain. Ash from the upper portions of the tree has also been used, as has harder ash from farther north, but both tend to be denser and heavier, and give a brighter, harder sound that might be more appropriate when cutting, distorted tones are desired.

The broad, attractive grain of ash looks good under a transparent finish. There are no universals in guitar making, but as a rule of thumb the majority of Fender guitars with translucent finishes have ash bodies, while those with opaque or ‘custom color’ finishes have alder bodies. It’s interesting to note that throughout the formative years of the 1950s and ‘60s Fender’s decision to use ash or alder on a guitar had more to do with finish appearance than it did with factors such as weight and sound: if you wanted a blond Strat in 1957 you were aligning yourself with the swamp-ash sound — whether you knew it or not — while if you wanted a Shoreline Gold guitar, you were usually taking on the sonic properties of alder. Ash is traditionally used for single-wood, slab-bodied guitars, but has sometimes been employed by more contemporary designers in multiwood bodies, most commonly with a carved maple top or ‘cap.’

 


Alder > This is another wood that found its place among classic electric-guitar tone woods thanks to the designs of Leo Fender. It’s difficult to find any reference to the use of alder — or ash for that matter — in the hollowbody electrics that preceded Fender’s arrival as the first mass-producer of solidbody electrics. Prior to the solidbody guitar, alder was mainly used for standard-grade furniture, flooring, and other domestic carpentry and cabinet-making. Alder is harvested mostly from trees grown in the north-western U.S.A. It’s a medium-weight wood, although quality cuts of alder used for guitar bodies will often weigh less than denser cuts of ash. Alder has a strong, clear, full-bodied sound, with beefy lower mids and excellent lows. Its highs are slightly sizzly and rarely harsh, and it offers a decent amount of sustain.

Alder has a slightly brownish hue in its natural, dried state, and a grain that isn’t necessarily unattractive, but usually isn’t pronounced or particularly interesting either. It is usually used under opaque finishes, but some examples can look good under darker translucent finishes. Like ash, alder was traditionally used in single-wood, slab-bodied guitars, but has occasionally been used in more recent years in multiwood bodies, like ash, most commonly with a carved maple cap.

 


Maple > This is the first of the North American woods to be used commonly both for bodies and necks (see the section on necks below). Maple is a dense, hard, heavy wood, sourced mostly in the north-east and north-west of the U.S.A. and in Canada, and as such is usually used as one ingredient in a multiwood body, where it is generally partnered with a second, lighter wood. All-maple bodies aren’t unheard of, although the weight of such is usually off-putting, but some makers have used solid, all-maple bodies to take advantage of highly figured bird’s-eye, flame, quilt, or tiger-stripe patterns in the wood. On its own, a maple body lends an instrument an extremely bright, precise tone, with lows that are more tight than fat.

This light-colored wood, with a tightly packed grain, doesn’t always carry dramatic figuring, but some examples can be quite spectacular. Electric-guitar makers first made use of its esthetic properties on the backs and sides of hollowbody archtop guitars, which were polished to a glossy, rippling, three-dimensional effect. A random percentage of maple timber - referred to as ‘curly maple’ — can exhibit impressive flaming, tiger-striping, and quilting, which occasionally appeared beneath the sunburst finish on the carved maple tops of Gibson Les Pauls from the late 1950s, setting the trend for its use by a great number of makers in the decades that followed. Maple is also one of the most common ingredients of laminate wood stocks used for hollow and semi-hollow electric-guitar bodies. Laminated into a sandwich with other woods, maple helps to make a hollow-bodied guitar more tight and defined than it might be if made only with potentially muddy sounding woods.

[image: e9781476853475_i0005.jpg]

Ash



[image: e9781476853475_i0006.jpg]

Alder



[image: e9781476853475_i0007.jpg]

Maple



[image: e9781476853475_i0008.jpg]

Mahogany



Mahogany > Like maple, mahogany is a classic ingredient of the multiwood body, and is a common neck wood, too, but it is also often used in single-wood bodies. As for the classics, the Gibson Les Paul Jr, Les Paul Special, and SG were made of solid mahogany — with mahogany necks besides — and countless makers have used the wood in both solid and semi-solid designs over the years. Harvested in Africa and Central America, mahogany is a fairly dense, medium-to-heavy wood that yields quite a wide range of guitar-body weights depending upon stock sources. Used on its own, its characteristic tone is warm and somewhat soft, but well balanced and possessing good grind and bite. There is usually good depth to the sound of mahogany, with full but not especially tight lows and appealing if unpronounced highs. Mahogany is tonally different from ash, but possesses a somewhat similar openness and resonance as well as good sustain.

In its natural state mahogany has an appealing light-brown appearance with a tight grain. Under the right translucent finish it can be made to look a shimmering golden or bronze, with a surprising depth raised from the fine grain. It is most often seen as the translucent cherry back of a Les Paul or a PRS Custom, or the trans cherry or walnut finish of a Les Paul Junior or SG. Mahogany is also a popular wood for the back and sides of acoustic guitars, and therefore appears in some archtop electrics as a solid or laminated wood, but is less often used in such models than maple.

 


Maple-Mahogany Combination > Gibson raised the bar on Fender’s slab-bodied Telecaster with the introduction of the carved-top, multiwood-bodied Les Paul in 1952, and thus ushered in what would become the most popular ‘wood combo’ body type of all time. Adding a solid maple cap to a solid mahogany back yields a guitar body that exhibits many of the best tonal properties of both tone woods. The solid maple-mahogany body — when quality wood stocks are selected that are well-matched and well-assembled — is characteristically rich, warm, and resonant, with mahogany’s smooth, appealing lows and low mids and good sustain, with extra clarity, sparkle, definition, and bite added by the hard, dense maple cap. In other words, the mahogany smoothes out the maple’s potential high-frequency harshness, while the maple adds cut and definition to the mahogany’s potential wooliness. Between them, they combine for a lot of midrange punch, too.

For many players and guitar makers alike this marriage is equally appealing for its visual potential. Relatively little can be done with translucent finishes to dress up mahogany’s plain appearance, but many stunning, bookmatched cuts of figured maple can be turned into real showpieces beneath sunburst, cherry, or translucent amber finishes. Both mass manufacturers and custom makers have used a variety of other wood combinations in their bodies, but maple-mahogany is by far the most common in a multiwood body, and is really the only one whose tonal properties have been etched deeply enough in tone lore to be considered a ‘classic’ or a ‘standard’ of body construction, despite some occasionally stunning results from other body combos.

 


Basswood > This abundant, affordable wood — also known as American linden — has emerged in more recent years and is particularly associated with mid-level or budget guitars, taking the place of alder or ash in many solidbody designs. But basswood is a good tone wood by any standards, and has been used by many high-end makers with excellent results. It is a very light and fairly soft wood, and is light in color, too, with minimal grain. Solid basswood bodies have a fat but pretty well-balanced tonality, with a muscular midrange but a certain softness and breathiness as well. On a well-made guitar basswood can yield both good dynamics and definition, and with enough grind to give the sound some oomph.

Visually it is uninspiring, but its clarity lends it to a wide range of finishes. Basswood’s looks rely more on the finishing techniques applied to it than on any inherent esthetic qualities of its own.

 


Walnut > This dense, fairly heavy tone wood is occasionally used in electric-guitar bodies, and it has sonic characteristics similar to those of mahogany. It tends to be warm and full, but usually with a firmer low end and more overall tightness than mahogany. Walnut’s rich brown color and often pleasing grain patterns means it looks good under a simple coat of translucent lacquer.

A number of custom builders have made guitars from walnut, but it has more commonly been seen in production instruments like Gibson’s The SG and Firebrand models of the late 1970s and early ’80s, or Fender’s limited Walnut Double Fat Tele. It is a more expensive wood than the commonly available mahogany stocks used today, so it hasn’t been widely used in mass production in recent years. Walnut was also occasionally used for the backs and sides of acoustic guitars in the early part of the last century, and occasionally reappears in the models of contemporary flat-top builders.

 


Korina > This is the tone wood of the ‘space-aged Gibsons’ of the late 1950s — the flashy Flying V and Explorer, along with the mythical Moderne and Futura that Gibson is said to have designed along with them, but never to have produced — which fell flat amid a generally conservative market at the time, but now fetch in excess of $100,000 among collectors. The wood probably doesn’t have much bearing on the value of these guitars — it isn’t as expensive as some other exotic tone woods, although it can be quite rare — but Korina is indeed a warm, resonant, balanced performer when used for a solid guitar body. It also yields great clarity, definition, and sustain.

Known generically as limba, an African wood related to mahogany, but imported under the trade name Korina, this is a reasonably light hardwood with a fine grain that is usually enhanced in the finishing process to appear as an attractive array of long, thin streaks. White limba, as used by Gibson, has a light appearance in its natural state, while black limba, used by some custom makers, has a more pronounced grain.

 


Rosewood > This highly prized tone wood is seen frequently on fingerboards and the backs and sides of many quality acoustics, but so rarely in solidbody electric guitars that it almost needn’t be included here. Its use by Fender for the Rosewood Telecaster produced sporadically between 1969 and 1972, however, warrants a quick look. Originally produced for Beatle George Harrison as a one-off custom guitar in 1968, the all-solid-rosewood Tele has become something of an icon with Beatles fans, but the design makes for a very heavy and overly bright-sounding guitar, and an expensive one, too. (Some of Fender’s later Rosewood Telecasters used two-piece bodies with hollowed chambers inside, but that in itself is a waste of a lot of good rosewood.) Other than these guitars and the occasional custom-made design, when rosewood contributes to the sound of an amplified guitar body it will usually only be as part of a hollowbody acoustic with a pickup mounted on it.

 


Poplar > An extremely plentiful wood, poplar is a hardwood by definition but is actually relatively soft when compared with other hardwoods. It is seen in North America mostly in the form of affordable furniture, flooring, general carpentry, and so on, but has also been used in the manufacture of many sorts of musical instruments over the years, mostly those of the ‘folky-craftsy’ variety. It is now surfacing more and more as a body wood used in cheap to midrange Asian-made electric guitars, and as such it displays a rather bland, characterless quality that isn’t necessarily bad, but isn’t overtly good either. Poplar bodies aren’t particularly resonant nor do they give much sustain, and they generally don’t seem to enhance any particular frequency range or overtones, but that means they are also pretty well-balanced, if dull. This is an extremely plain wood in appearance, and relies on the finish used upon it.

 


Some other alternative, largely exotic woods such as purple heart, wenge, koa, bubinga, and others are used by custom guitar makers, but don’t feature highly in mass-production guitars or what we would call the ‘vintage classic’ templates. These are mostly hard, dense woods with distinctive grain patterns and sometimes appealing colors in their natural state, and they are usually used as one ingredient of many in a multiwood body. The two most common woods for the tops of acoustic guitars, spruce and cedar, will very rarely come into the picture when it comes to electric-guitar construction, and only when used primarily in guitars that are designed to be heard as acoustic instruments first.

all-rosewood Fender Telecaster; korina Gibson Explorer; maple-topped Gibson Les Paul; mahogany Gibson SG; mahogany-backed PRS Santana Model
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Neck Woods

The wood used in a guitar’s neck might be considered a less obvious tone ingredient than that used in the body, but it certainly contributes to the brew. In a well-designed guitar the neck and fingerboard woods will flavor and enhance the tonal characteristics defined by the body wood, and clever makers know how to use this extra length of timber to fine tune their creations’ resonance and response. While the solid maple neck offers one of the most popular of all neck types for solidbody electrics — and the only widely popular single-wood neck — there are more relevant multiwood combinations used in necks than in bodies. In the end, the overall contribution of wood to any guitar’s tone is found in the marriage of its neck and body woods, which might therefore involve three or even four different woods all together.

 


Maple > This hard, dense wood was used in many higher-end archtop acoustic guitars prior to 1950, some of which would have been amplified, but we will forever know the one-piece maple neck in particular as ‘the Fender neck,’ thanks to its arrival on the Broadcaster (later Telecaster) in that year. Whether in the form of a solid one-piece neck with integral fingerboard or a neck with an added fingerboard of a second type of wood, maple is easily the most common type of wood used in solidbody guitars, and probably all electric guitars.

A one-piece solid maple neck contributes a lot of tightness and cut to a guitar, with an edge of sizzle in the highs and high mids. Its high end is usually not as over-pronounced as many people might think, although it is a characteristically bright neck-wood choice, and its lows are firm. Mids tend to have a snappy attack, with a punchy, slightly gnarly edge when the strings are hit hard but excellent clarity with light-to-medium picking. The keyword for maple is probably ‘tight’ — but this is a good tight, one that lends to clarity and note definition, rather than any kind of uptight constipation. This is the classic ‘twang’ neck, especially when partnered with a body of solid ash. Maple’s hardness also gives it a firm, well-defined playing feel at the fingerboard.
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Maple-Rosewood > Topped with a rosewood fingerboard, a maple neck’s tonal character becomes a little warmer and sweeter, with more sparkle in the highs and thicker lows, tending toward a looser sound. Mids tend to have both a little more openness and compression. In simple terms, rosewood’s contribution to a maple neck-back smoothes and ‘furs up’ the solid-maple sound, but of course the subtleties of this blend are more complex than that. Note also that, given the excellently musical and responsive performances of both solid maple and maple-rosewood necks in well-built guitars, a player’s choice of one type over the other might come down to feel or even appearance as much as to sound, although the sonic differences are certainly real and worth exploring.

In terms of touch, rosewood has a somewhat softer, more organic feel, which is
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THE ‘CONSUMABLES’
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