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Construction of an Extended 7-String Guitar
by Greg Byers


Matt Grasso came to me with the proposal to make a 7-string guitar several years ago (figure 1). He had mapped out a whole repertoire in his mind, it seemed, and knew he wanted to extend the fretboard for the 7th string by 2 frets. This would lengthen the scale (becoming almost 730 mm) to help support a massive 7th string tuned down at least to A, and possibly to G below the 6th string E (figure 2). He also wanted a means to mechanically fret the string at the normal nut position (650 mm). 

The idea of extending the fingerboard to increase the low frequency range has been applied to double basses for over 150 years, though most classical guitarists have been introduced to this sort of instrument by John Dearman, of the Los Angeles Guitar Quartet, who plays an extended 7-string made by Thomas Humphrey. By chance, the previous year I had already built two extended 7-string guitars for other clients. In addition, I had previously made a normal guitar with a removable clip to fret the 6th string at the third fret, and I had adapted this device to the 7th string on these earlier guitars. (I will come back to this function in a bit). 

Perhaps the first design question for this type of guitar is how to incorporate the wider fretboard with an extension that integrates with the headstock. There are several points to consider. I decided to extend the headstock to accommodate 4 tuners to a side and leave the treble side with the normal 3 in an extended slot. The extra extension for the 7th string needed to be supported by the headstock. Because the slots in the headstock diverge and the 7th string actually converges slightly, the extension becomes slightly cantilevered over the bass side slot (barely noticeable in figure 3).
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I decided to cut the slots symmetrically to the first 6 strings. This meant the neck, which is centered on all 7 strings is offset where it meets the headstock. This is particularly noticeable from the back, where the V-joint that connects the two is symmetrical to the headstock, not the neck (figure 4). Meanwhile, the neck is centered on the midline of the guitar, as is the bridge (see figure 1). Incidentally, I normally route a channel in the neck beneath the fingerboard for a carbon fiber stiffener. For 7-string guitars I cut parallel slots for two such stiffeners.

I have left string spacing at the saddle as it is in my other guitars: about 11.5 mm from string to string, center to center. At the nut end, spacing is made slightly narrower than usual in order to help the left hand negotiate the extended stretches necessary to incorporate the 7th string. Here spacing is decreased from about 8.6 mm to 8.5 mm. Depending on the player, it could be reduced more.

I compensate for intonation at both saddle and nut. Normally, I will cut the fingerboard short at the nut end by about 1 mm. Each string is then individually compensated by setting the break point closer or farther from the leading edge of the nut. The G string requires the most compensation and requires the full 1 mm nut "set-forth". The 7th string also requires significant compensation. It has its own nut placed about 1 mm forward of its nominal position. Notice that the second fret of the 7th string is in the nominal calculated position for equal temperament and, therefore, is set about a millimeter behind the (compensated) end of the board for the other 6 strings (figure 5).
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Now back to the capo system. For my first attempts at a satisfactory system I drilled holes in the side of the fingerboard. Wire clips can be inserted and clipped over the string simultaneously. The holes need to be placed behind the fret to be capoed, about one third of the way to the next lower fret. I also filed slots in the fretboard for the clips to bed under the string so they can be stored in place when not in use. In fact, one end of each roughly u-shaped clip is glued into its respective hole. To engage the capo, the string is moved to the side and slipped under the clip. I provided clips for the first two frets of the 7th string. For clips I adapted Volvo disc brake retention clips. This system works. It is, however, somewhat fussy and the clips can get in the way of actually hand-fretting the notes.

Looking around for a better solution, I came across the Shubb banjo capo (figure 6). It is about 6 inches long. I cut it down so that only the first two frets can be engaged. Installation also required adding support behind the nut so that the end of the rail could be screwed in place and still allow enough space for the lever to come to rest behind the nut when not in use (figure 7). 

Matt finds this system to work much better. In fact, he realized that the full length of the Shubb rail would permit capoing up as far as the fifth fret. When he asked me to make a second 7-string guitar (the first is cedar, the second, spruce), I incorporated the full-length rail, and retrofitted one onto the first 7-string.
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The other question that often comes up when designing a guitar with more than 6 strings is whether and how to modify the box. The two issues here are tone production and mechanical support. Because the 7th string is asked to do a lot at unusually low frequencies, one might be tempted to lower the main top resonance or the cavity resonance on such a guitar. On the other hand, the extra pull on the soundboard suggests the need for building a more robust top. Unfortunately, these two impulses work at cross purposes. Actually, it can be counter-productive to lower the resonant frequencies. This is because the trebles are likely to suffer. Notice, for instance, that Matt's guitar also extends the range of the high E string, with 22 frets to a high D. In fact, if the main cavity resonance is around F# or even G, the second harmonic of the lowest notes of the 7th string will be fairly well supported even if the fundamentals are not. It turns out that this is usually sufficient to give the illusion of a strong fundamental.

My solution to this problem is to stabilize the box so that the soundboard can resist the increased pull of 7 strings without the need to reinforce the soundboard itself. To this end I have introduced a "triangle truss" about a centimeter below the soundboard (figure 8). This insures that the tail-block will not migrate forward under the extra pull, thereby preventing the sides from spreading. This, in turn, reduces the chances of splitting the top. In fact, this is a solution I often use with my 6-string guitars if conditions seem to warrant it. 
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These refinements have made Matt's guitars successful. I hope this discussion gives others the confidence to try building and playing extended 7-string guitars. With careful planning they are well worth the effort.

All best wishes, Greg Byers

To learn more about Greg Byers please see his website at: http://www.byersguitars.com/
