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EDITORIAL

Finally we meet again

T

his issue of Sustain took longer
than usual. Indeed, preparing
a specialized magazine for a demanding readership is no child’s play, and
that is the way we like it, even if putting
everything together takes a couple of extra
months.
In this issue we have, as always, a little bit
of everything mixed in. Research, workshop techniques, innovation, reviews of
lutherie books, the answers to our reader’s questions, and even a touch of humor
provided by luthier Alejandro Baccaglioni,
telling us about the real customer comments heard in his workshop. I loved the
one made by a customer complaining
about his fretless bass playing out of tune.
I have a piece of (probably) bad news,
though. The intern quit last week. He said
he wanted to work for a big corporation
producing a fashion magazine or something. He said he thought of me and of
our readers as a bunch of nerds. “We are
a bunch of nerds”, I answered. Well, good
luck for him—let’s see if we can succeed in
making a good magazine without that invaluable help. You be the judge.

A beautiful Jolana guitar. More on it in the article about
the National Museum of Music of Prague, from page 32

Leo Lospennato is luthier, author of books on
lutherie and chief editor of SUSTAIN Magazine.
He lives in Berlin, Germany.
Visit www.lospennato.com
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LETTERS

Classical guitar with modern shape?

Q:

I would like to build a classical-style guitar in the
shape of an electric guitar. Which body shape would be the
best? My favorite options are: 1) Ovation Breadwinner, 2) Brian May’s Red
Special, 3) Les Paul Melody Maker, 4)
Steve Klein electric.

A:

As you surely know, the
sound of classical guitars
is created by the vibration
of its top; making a quick
analogy, the top acts as the cone of a
speaker. The soundbox complements
that working principle, providing the top
with big, convex bouts.
The electric guitar models you name
don’t conform to that shape, though—
some are indeed pretty radical (even as
electric guitars!) So you see, the first
problem you will find is of an acoustical
nature.

that work if it the guitar has the shape of
a Gibson Melody Maker, which was designed to be less than two inches deep?
In short, I am convinced that building
a classical guitar with the body of an
electric one will be detrimental for the
instrument, even to the point of being
substandard for both types of guitar
(classical and electric)
The classical guitar evolved for about
300 years to the shape it has now, and
that is for a good reason. I invite you
to consider evolution, then, instead of
complete transformation. Do not throw

This issue’s cover
An acoustic guitar in our cover, for a change! The
Athene, made by Maurizio Cuzzolin. Read about the
history of this innovative beauty from page 40 on.

The second problem involves construction. An electric guitar body has a completely different process of sound generation, leaving the big and rounded
shapes behind and introducing convexities, concavities, horns, recesses, and
whatnot. Building an acoustic body in
such convoluted shape would require
special templates and some tight bending of the instrument’s sides.
The third (potential) problem is related
to ergonomics. In order to project as
expected, a classical guitar’s soundbox
has to have a certain depth. How will
5
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the traditional techniques overboard,
but maybe look for a way to evolve on
them. Remember that evolution means
“to incorporate and transcend”. Take
the good things classical guitars already
have, and explore ways to improve on
them—changes that don’t imply steps
back, but steps forward—even if they
are small ones. These are some ideas:
1) Build a prototype of a classical guitar
incorporating one geometrical element
of (say) the Klein guitar, or other model that inspires you. Or even better, a
classical with your own personal touch.
Design is the funniest part of building a
guitar, and if we copy some other person’s design, we are (at best) losing a
creative opportunity: at worst, we may
be infringing third parties’ rights.
2) Try some modifications that were
introduced in recent times, modifications that have proved to be effective.
For example: alternative bracing pat-

6

terns (like lattices, or Kasha), sound
ports, alternative bridge shapes, alternative body outlines... and see how they
work for you. Also, you could try a guitar
shape that is already closer to the traditional body shape of a classical guitar
(example: Gibson ES-335).
3) Or simply go ahead. If you must have
a classical/acoustic guitar in the shape
of an electric, just go ahead and build it.
If the sound comes out totally wrong you
can always install a piezoelectric pickup
in it, to obtain classical guitar sounds
via an amplifier. In the worst case, if the
result is really bad, you will have learned
something first hand, so you can simply
chalk the experiment up to “Research
and Development”.
A word of caution, though: don’t sell
that instrument. As William Cumpiano
says: “don’t sell your first guitars, or they
will come back to haunt you”.
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LETTERS

Piezo and magnetic, a complex wiring job

Q:

I

am building a guitar for
a friend. Everything is
nearly complete, except the
wiring job. And here is my
problem: He wants me to wire a Fishman piezo powerbridge together with
normal pickups and two 3-way switches, with a push-pull knob, and... you get
the idea. I thought I could do this, but
it’s proving far too complicated for me
with my limited experience. Any ideas?
-Liam Urwin, Berlin

A:

The configuration your customer wants is doable, but the wiring
would indeed be
complicated. The main problem, however, is one related to
functionality.

ume level. This design needs simplification. You can either have:
1) Only one volume control for both systems, and a switch to select which one
is active (piezo, magnetic, or both). Some
additional electronics are needed to ensure that the response from both pickups will be fairly homogeneous, though.
2) Independent volume pots for the magnetic pickups and for the piezo. This
option offers more flexibility and less
player intervention if he changes a lot

Case in point: it doesn’t make
much sense having two separate volume controls for the
piezo and the magnetic pickups. One volume will always
be limited by the other, affecting the instrument as a whole.
Each time you adjust the magnetic pickups volume, you also
alter the piezo setting, too, and
vice versa.
Sometimes it makes sense to
be able to control one parameter from two different places.
But the way these particular
controls are designed, it will
cause a very annoying situation: having to operate both
pots in order to adjust one vol7

 Issue #3 - 2Q/2013

LETTERS

between both systems. This keeps the
settings for each system independent
from each other, no additional electronics are needed, and the player has
complete control over the instrument’s
response. Both volumes can be implemented via the push-pull potentiometer,
so you won’t even need an extra knob.
Regarding the difficulty of doing the ac-
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tual wiring, the first thing to do is draw
a clear diagram that includes all components, and start connecting them (use
pencil and eraser) until you get it right
on paper. It doesn’t have to be a fancy
drawing—just a clear one. Only then
can you attack the soldering problem
with confidence. Good luck!

May 2013 
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CRACKING THE

NUT

The nut is critical for
sustain and playability.
This article presents
all the little details
that you need to take
into account to build a
professional one.

BY LEO LOSPENNATO

B

uying a nut already ready would
be the easiest and cheapest way.

This presents two problems,
though. One, they don’t come in every
10

size but only in a few standard ones;
two: a ready-made, good quality nut is
hard to find. They are normally made of
cheap plastic and have some huge string
slots.
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I only buy the nuts ready for instruments that need special ones, like locking nuts for Floyd Rose tremolos and
roller nuts. For all other guitars I carve it
myself from bone, which is a traditional
and favored material to build nuts. Bone
is dense, it looks good, and it is a sign of
a valuable guitar making style.

How to build a nut, step-by-step
Nuts can have many shapes, so let’s review the process of making a traditional
one. Adapt or modify these steps to your
own needs.
Safety advise: Use eye protection, ear
protection as needed, and a respirator
in order to keep the bone particles out of
your lungs.
Step 1 – Prepare the blank. Buy the
blank ready, or cut it from a piece of
bleached bone (you find them on eBay)
with your bandsaw. Work the nut blank
sides until you achieve a perfectly square
piece, only slightly wider and longer than
the final size the nut will have.
Step 2 - Angle the bottom surface of
the nut, if necessary as indicated with a
dotted line in the picture above (3 – Nut
shaped)—I hope you left a few millimeters of flat surface in the neck so the nut
can have a flat bottom, instead. In any
case, the nut blank must fit precisely
in place against the neck and the fretboard.
Step 3 – Mark the nut with a pencil.
Keeping the nut in its place, first mark
the fretboard radius. Then mark a parallel line running about 3mm above the
first one. This represents the top shape
of the nut (see figure on the right).
11
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Step 4 – Shape the top surface of the
nut, using a file. A nut that follows the
paradigm “G” (that is, with an angled
headstock and divergent string afterlengths) is curved back and shaped in
order to guide the strings to the nut

slots, as shown in the figure in the previous page.
A nut following the paradigm “F” (that
is, with parallel string afterlengths) has
a more straightforward shape. However,
since it fits in a snug slot carved on the
fretboard, it has to stay in place by string
pressure, since gluing it would make impossible to remove the nut without damaging it (see figure below).
Step 5 – Mark the slots. The strings in
a guitar, and especially in a bass, are
not placed at the same distance from

each other when you consider that distance center to center between strings.
12
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The distance from border to border has
to be the same between any two strings,
though; the problem is, since they have
all different thicknesses, calculating
that equidistance can be tricky.

marks coincide with the position of the
outer slots, and the inner marks of the
ruler automatically show the right positions for the rest of the strings (see figure below):

The slots for the outer strings are the
very important: they define the outer
strings’ setback (the distance between the outer
strings and the edge of the
fretboard).

Both the template and the ruler help
marking the nut slots with a slightly in-

So, how to mark the position
of the slots? Like this:
a) Use a nut slot template.
Designed with the standard
string gauges in mind, you
place the nut on the template according to the string
setback of your preference,
and simply mark the slot positions on the nut (see figure below):
b) Use a string spacing ruler. You place
the ruler in a way such as two of its

creasing separation between them, so
the space between strings (not between
their centerlines) remains more or less
constant despite the different thickness-

13
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es between strings. This graphic illustrates the problem (string diameter is exaggerated -see figure above).
Important: Make sure the slots marks are perpendicular to the nut; use a square
ruler to mark the nut slots (see figure on the right).
Step 6 – Set the nut overall height. First sand the base of the nut (figure below).
The sandpaper sheet (120 or 180 grit) rests on a hard surface, to make sure that the
base of the nut will end up being perfectly flat.

14
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Step 7 – Cut the slots using specialized slot files. The slots should not be too
deep; an accepted depth is equivalent to two-thirds of the string’s diameter. I either use a nut slot gauge, or
simply use some small pieces
of string to see how they will
fit in the slots. This means
that the slot for the High E
string is a really small one,
which could cause problems
keeping the strings in place
when they are strummed too
strongly, or if their afterlength
at the headstock is too divergent. In such case you can
file the slots a just bit deeper.
The strings should never lie
at the bottom of a huge slot,
though; the strings rest on the
nut, not in it. Also, the strings
have to fit snugly in the slots,
without room for movement in
that point. If the strings move
inside the slots may affect the
sustain. Important: the depth
of the slots should be consistent: their bottoms (the deeper part of the slot, where the
strings sit) must precisely follow the radius of the fretboard
at the nut (see figure below):

15
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Also, note that the setback of
the lowest string is a little bigger than the setback of the
higher one; the extra millimeter or two gives the player more
room to perform upward string
bending (which is the most frequent direction).
Once you have filed the slots,
use a small straightedge (or a
credit card, or something even
thinner—something that can
actually fit inside the string
slots, like a box cutter blade,
for example) and place it between each nut slot and the
second fret. The straightedge
(or blade, or whatever element
you are using) should not
touch the first fret; there must
be a tiny space, like a human
hair between them (see figure
below):

16
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You can do this directly with the strings,
of course, but that way it takes longer
(you have to apply and remove tension
to the strings with each test).
Since the nut is already shaped and polished, its correct height is given by filing its bottom a little more, if necessary,
exactly as we did before (using a file or
better yet a sheet of 120 grit sandpaper
resting on a hard surface).

should have. Don’t file or sand the nut
while installed in the guitar: remove it,
file it using the marks yoiu just made
as a reference, put it in place again, and
continue trying until the width is perfect. The end faces of the nut should ideally follow the shape of the guitar neck
at that point in such a way that if you
run your fingers on the nut’s end they
should not stick out at all but be perfectly flush with the neck.

Step 8 – Cut the nut to its final width
and polish it—but not just yet! First you
need to finish your guitar, because the
thickness of the finishing of the neck will
influence the width your nut must have
to fit elegantly in place. After the guitar
is finished, you double-tape the nut in
place and precisely mark the width it

The drawing above shows a nut full of
defects. I mention the one marked as
“Jawari-shaped slot”: in the art of building traditional sitars, “doing Jawari”
is the process of building the bridge.
The bridge doesn’t provide a sharp anchor for the strings, but are made with
a slight curvature, so that when the
17
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strings vibrate they interact with this
curved surface, creating the particular
buzzing sound of that instrument. Guitars, on the other hand, need to have
slots (both at the bridge and the nut)
that end sharply, so each string has a
definite vibrating length, improving sustain and intonation.
Now let’s see a nut properly cut and
shaped (figure below). Here you can see
more precisely the shape of the slot, and
how it directs the strings from the headstock to the front of the nut. Also, the
truss rod meets the nut in a flat section
of the nut’s face. Everything fits precisely. Note especially the shape of the slots,
which give the string a sharp anchoring
point for a correct sustain and intonation.

18

Additional information: this article was extracted
from chapter 17 of the book “Electric Guitar Making &
Marketing”,

written by the author. The book will be

available in July, 2015 on Amazon.com.
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RESEARCH

NON-TROPICAL WOOD:

THE FUTURE OF
GUITAR MAKING

Traditional wood species
and alternative ones have
similar tonal characteristics.
What is needed to make
the necessary change, then?
The LGR project might just
have the answer
20

By Brian Garston and Jacky Walraet, The

Leonardo Guitar Research Project, Europe.

M

any of the finest acoustic
guitars used today are made
from exotic tropical woods.
These fine woods are much sought after
for their tonal quality and appearance.
But the increasing demand for exotic
tropical woods on global markets has
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led to the destructive and often illegal
logging of the rain forests where these
woods are found, with severe consequences for the climate, ecosystems and
indigenous people.
Guitar manufactures and luthiers agree
on the vital need to protect forest ecosystems and a number of initiatives are
being implemented. However, the environmental focus of leading guitar manufacturers so far has been on the sustainability and management of forests
to ensure a continuing supply of their
current tone woods for the future. Very

little has been done to move away from
the exotic tropical tone woods commonly
used today.
Tropical woods such as rosewood, mahogany and ebony remain the bedrock
of high-end acoustic guitars. The reason
for this is that alternative woods just
do not cut it for traditionalists. Tonal
quality is inextricably linked with exotic
tropical woods in musician’s heads. This
is where the Leonardo Guitar Research
(LGR) project strives to make a difference.

Getting the message out at international guitar festivals:
The guitars shown at Cordefactum, in Belgium.
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The LGR project is a non-profit partnership among three guitar making schools
(in Belgium, Finland and the UK) and
a number of independent European luthiers that are researching the use of
sustainable non-tropical woods in making high-end classical and steel stringed
acoustic guitars. They want to improve
global expertise in the craft and adapt it
to ecological needs. The project is funded through the European Commission.
By demonstrating that local sustainable
non-tropical woods can be used to make
acoustic guitars of outstanding tonal
quality and beautiful aesthetics, the
Leonardo team hopes to change the way
guitar players, builders and enthusiasts
think about them. If guitar players and
makers start demanding local sustainable non-tropical woods and promote

Professional musicians blind-testing the guitars.

22
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them as being ‘cool’, high quality and
‘eco-friendly’, this will help dampen the
demand for tropical woods, not only in
terms of guitar production.

acoustic guitars using a range of woods
not commonly used in guitar building
- including ash, birch, oak, chestnut,
sycamore, walnut and many others.

By setting an example with guitars,
the most delicate of wooden products,
the Leonardo team hopes to change
how people look at tropical wood for all
sorts of applications, including furniture, flooring and as building materials, changing consumer mindsets away
from tropical woods and reducing pressure on our rain forests.

The guitars were put through rigorous testing against counterparts made
with tropical woods, in a program that
included blind and non-blind testing
by professional musicians and listeners and by public audiences during two
guitar festivals in Belgium and Finland.
The unanimous conclusion is that nontropical woods can be used to make guitars with outstanding tonal quality fully
comparable with tropical wood guitars.
Feedback from music industry insid-

The participating schools have made
more than 30 classical and steel stringed
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ers and professional guitar players after
they have seen, heard and played these
guitars at the guitar festivals is that they
are clearly a viable alternative even for
the most discerning musicians.
More insights will become available later
in the year including publication of the
full results to date and the test methodology. Also, funding has been secured to
continue the research program for the
next three years.

From left to right the
woods used on the guitar
shaped pieces: black locust, oak, birch, sycamore,
ash, and chestnut.

24

Additional information:
www.Leonardo-Guitar-Research.com
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In Europe: visit www.lospennato.com | email: info@lospennato.com
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WORKSHOP

radius leveling
block making jig
Achieving a
constant radius
in a guitar or bass
fretboard is critical
for a buzz-free
playing experience.
This article will
show you how
you can build your
own radius sanding
blocks.

BY HAKAN KUTLUK

I

n this article we present a jig designed to build radius leveling sanding
blocks, the luthier’s preferred tool to perfectly radius fretboards and frets. The
cost in materials is practically zero, since you can build this jig with scrap wood,
plywood, or even some old chipboard (which is what I used for this example).

18
28
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The jig is formed by three fundamental parts: A) The base; B) A vertical piece; C) A
hanging support for the router; D) One or two triangular pieces, to provide stability to the structure (see figure in opposing page). Both the base (A) and the vertical
piece (B) are about 8 x 16 inches (20 x 40 cm). You will also need a small trim router,
a metal channel to act as guides for the radius block blanks, and the necessary elements to glue or screw everything in place.
Part A must be flat and stable, and big enough as to allow you to clamp it to the
bench. Regarding part B, note that it has an opening at the bottom, big enough for
the guides mounted on the base and the blanks for the sanding blocks to go though.
Part C, the hanging support for the router (see picture below) must be big enough as
to firmly support the router, but not too big: as we will see in the next pictures, this

part will pivot on the vertical part of the jig (part B), allowing the router to pendulate
and cut the block at the desired radius. The router must be attached firmly to this
piece of wood, in this case via a screw (through the plastic base of the router—see
photo) and other two screws to hold it in a vertical position. Depending on the model
1929
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of router you have, it might be necessary to look for a different fastening method. The
key step in making this jig is to find the correct place for the hole for the bolt that
connects the vertical piece and the hanging router support. The distance between
the tip of the blades of the routing bit and
the pivot hole must be equal to the radius
you want to give the blocks (for example,
12 inches). The router support is attached
to the vertical piece with a bolt and nut,
but the vertical piece has a small bearing; otherwise the friction of the movement and the weight of the router will
inevitably elongate the hole, affecting the
precision of the job. We want to obtain a
curved surface that is as even as possible,
and the bearing will allow us to use the jig
for a long time without wearing out this
important pivot.
There are two ways to route the block.
One is use the part (c) as a pendulum,
push the block 1-2mm farther which each
movement of the router.
30
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The second way is you keep the router fixed at a given angle, push the block all the
way from one end to the other; then slightly adjust the angle of the router and again
push the block all the way.
After you finish routing you will finish-sand the routed surface with a 320-400 sand
paper then either varnish the surface or spread a thin film of two component epoxy.
The reason for this is that when you double tape sandpaper to the block, the surface
won’t be spoiled every time you change the sandpaper.
Historical Note: Before the age of CNC machining, at least one major manufacturer
used a similar concept to radius fretboards after they were already attached to a
neck. In this case, the neck was supported at each end by a pivoted hanging pendulum, and was “rocked” over a horizontal sanding belt to create the radiused surface
of the fretboard. Martin Koch (a featured author in this issue) describes this method
in his book Building Electric Guitars.
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THE
NATIONAL
MUSEUM OF
MUSIC OF
PRAGUE

One of
the leading
museums of
musical instruments in Europe,
this place safeguards
treasures from several
different centuries. Let’s
take a tour through its halls.

32
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O

ne thing to love about musical instrument museums is
that the temperature inside is
like 10°C (18°F) cooler than in the sunny
outdoors—which in a summer in Prague
is not a minor relief. Well, that, and the
instruments, of course
The Czech Museum of Music certainly
had a couple of surprises waiting for the
visitor, but the first impact was provided

Organized by families of instruments,
one walks through rooms devoted to
keyboards, strings, and wind instruments. Among them, the museum highlights two of its featured jewels. The first
one is a piano played by Mozart during
his first visit to Prague in 1787 (see photo below). That piano was built by Franz
Xaver Christoph (1733-1793) the last of
the major Viennese organ builders of the
18th Century.

The Mozart piano.

by the building itself. Located in the former baroque church of St. Mary Magdalene (built in 1654) the museum is one of
the highlights for the music lover visiting this fantastic European city.

This Mozart piano is one of the first
instruments that was equipped with
“Stosszungenmechanik”:
Once
the
hammer hits the string, it is disengaged
and falls back into position, no matter
33
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whether the key is still pressed. This
YouTube video shows an animation of
the mechanism at work: http://bit.ly/
piano88
The other jewel is the Housle, a violin
made in 1650 by Nicolò Amati, the famous Cremonese master. Perfectly conserved, this violin made by Stradivari’s
teacher is decorated with beautiful detail, and the fact that it is over 350 years
old is just breathtaking (photos in this
page).
Other Czech bowed instruments are
well represented, as expected, with instruments of the violin family made by
(among others) Thomas Andreas Hu-

34

Amati’s Housle.
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linzky (1731-1788), and the Špliden
family of luthiers, now in its 4th generation after 150 years of tradition.
Also worth mention is the selection of
electric guitars, basses, and lapsteel
guitars of Czech origin, mostly produced
in the 1950s and 1960s. The minimalist style of some instruments in this display makes them look as if they were
designed by Steinberger’s ancestors (the
“headless” thing, however, was still too
advanced for the epoch, of course).

These guitars show the American influence in the design, but always built with
traditional East-European flavour. We
couldn’t quite put our fingers on what element provided such personality, but the
sturdy pieces of plastic, the huge radiolike knobs, and the flat pieces of thick
metal where among the main suspects.
Vintage, charming, and with an undeniable Soviet influence in the design of the
shapes. Most of them were built in the
1950s and the 1960s, nostalgic beauties
from beyond the Iron Curtain.

Amazing electric instruments from
the other side of the Berlin Wall.
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An interesting feature about these objects is that you can hear sound samples of them as part of the display. Along
the visiting path you find headphones
(good quality ones) through which you
can select different recordings of those
very same instruments.
One of the strangest tunes comes from
a quarter-tone piano that looks like a
double-decker grand piano, with two
keyboards: one for the normal tempered
scale, and another one for the quarter
tones between the usual notes (photo
below).
Another interesting instrument is the
Neo-Bechstein electronic piano, one of

36

the first instruments that explored the
use of electricity in creating sound. Even
if this particular application of the principle did not become a commercial success; the idea itself was a defining one
during the past century, when guitars
and organs using amplifiers came to
dominate broad currents of popular music.
Named after the collaboration between
the piano maker Bechstein and the German electrical goods manufacturer Siemens. Built ca. 1930 under the supervision of Nobel laureate Walther Nernst,
this might well be the grandfather of synthesizers (or at least, of electric pianos).
The picture shows the array of primitive
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pickups; note the huge “U” shaped magnets, and directly below them, the bobbins that completed the device, shown in
the photo on the left.
The end of the visit offers a historical selection of harps, not only attractive as
musical instruments but also as exquisite pieces of wood carving.

There was also a nice selection of wind
instruments, no doubt an attractive
one for those inclined in such a direction. (Being complete laypersons in that
particular subject, we prefer to limit our
narrative to the stringed instruments!)
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A view of the
impressive
main hall,
witness of the
architectonic
styles added
along the passing centuries.
Just like in
many other
buildings in
the city, they
coexist today
as testimony
of the building’s history.

Despite the fact that the museum website publishes admittance fees, it seems
that for some time now admittance has
been free. If you happen to visit the old
capital of the Bohemian historical region, take the opportunity to visit the
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lively quartier of Ujedz and take your
time walking around the museum’s
galleries. Later on there will be time to
continue fighting the heat, Czech beer
in hand, in one of the many bars in the
neighbourhood.
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Athene,
the
Little
Owl
The maker of this unusual
guitar tells us the story
behind its conception,
design, and some
surprises of the technical
surprises this beauty
holds
By MAURIZIO CUZZOLIN,
GREAT OWL GUITARS

T

his is “Athene”.
Athene noctua is the
scientific name of the
little owl: here I want to describe how the idea to build
this unique guitar came to
my mind.
40
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For a long time, Giovanni Pelosi, guitarist and art director of Fingerpicking.
net, has been playing an unusual double
cutaway guitar, which does not present
the classic round hole. This instrument
has a strong personality, a very peculiar constructive solution that does not
conform to the traditional standards. A
German luthier, Peter Gottschall, built
that guitar. Peter sadly died in 2012 at
the age of sixty.
His laboratory got dismantled, knocking down years of research and passion.
But since Giovanni is really fond of Gottschall’s guitars (he owns four of them),
last year he proposed a challenge among
all Italian luthiers he knew: he asked to
recover, continue and evolve Gottschall’s
project.
I accepted the challenge and one year
later Athene was born.

Unfortunately there are no documents
about Gottschall’s work: only the mem-

The little holes in the bridge fulfill a double function. First, they are a source for the projection
of high and middle frequencies; it is impressive
the amount of sound that comes out, and it is
important because the traditional soundhole is not
present. Second, this little holes can be opened
or closed, either all of them or selectively, acting
as a equalization resource for the instrument.
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ory of those who knew him: Giovanni, of
course, and Mario Giovannini, a journalist who met and interviewed him. I
found two patents filed by Gottschall in
the U.S. (5567896 and 6087569): these
patents have already expired but they
are instrumental in understanding some
of the principles and ideas that crowded his mind, such as the funnel body
project. To complement this research,
Giovanni lent me one of his guitars and I

spent some time studying the instrument
and creating a blueprint (available in a
1:1 scale).
It was not easy to step into a project that
was the fruit of an entire life of a luthier. This was the real challenge: building
a guitar that could leverage Gottschall’s
work and present innovations from structural and sonic standpoints.
As you can appreciate from the pictures,
Athene is not a traditional guitar: the
lack of the classic round hole on the top
is evident, as much as the sound hole
on the cutaway, not to mention the four
small 4mm holes present on the bridge,
located just behind the bone between the
E and D strings, which is the point of
maximum vibration between strings and
wood. Peter describes this as the “bridge
42
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tuning hole” a method for naturally equalizing the instrument.
These structural choices give
Athene a wide vibrating surface.
The funnel body creates a harmonic and consistent air pressure
inside the instrument. I believe
that this is decisive for the sound
quality of a guitar, allowing the instrument to reach a good volume
but especially allowing it to have
good dynamics (that is, to offer a
expressive, qualititive response
at diferent volumes. As the great
Somogyi said, a guitar is no other thing than an air pump. The
amount of air pressure created by
the movement of the top and its
symbiosis (its tonal coupling) with
the sides and back is fundamental
for a guitar’s performance.

Author
and
luthier
Maurizio
Cuzzolin.

Three areas propagate the sound: the
first is the sound hole on the cutaway
that emits a full and round sound. The
second is the sound port on the upper
bout: this allows a fully balanced sound
to reach the player directly. The third
area is built on four small holes on the
bridge: these transmit the medium to
high emissions that give stereophonic
depth to the guitar.
There is a lot of air around the instrument. Athene is as big as a medium
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A picture from a few years back: Peter Gottschall
and Giovanni Pelosi. He wrote: “You know, Peter,
this year the rain wetted the evenings here in Sarzana. Maybe it was a good thing, diluting memories and passions. But the music never stopped,
always slippering through our hearts, a little more
freely this time, because of the void your left in
them.” (Photo courtesy www.fingerpicking.net)

jumbo, with a body (width? length?) of
16’’. This piece has been built around
Giovanni’s specifications, with a scale of
65’’ and a fretboard that is 47mm wide
at the nut.
The top is made of spruce coming from
Val di Fiemme, the back and the sides
are made of Madagascar rosewood and
the neck of European maple, laminated
with Indian rosewood, to give the neck a
little more rigidity.
Athene has only been playing for a few
days and already it unveils its personality. I am convinced that Gottschall’s project was a great one and I believe there
is room to improve it: today, Giovanni is
enthusiastic about Athene’s sound (he
calls her Lizzy) and he is keen on recording some tunes with it.
In all likelihood, in the next models I
will introduce some small changes to
44

allow even more innovation, which, as
luthiers know by heart, never ends.
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TOOLS

Tools I love:

PROTUS KURVENLINFIX

It is said that a router is the best friend of a luthier.
In this article, we present a tool that might just be
your router’s best friend, an association aimed at
obtaining clean and even routing jobs.
BY martin koch

M

aking a plywood or MDF
template of the body shape
is always my next step after
designing an electric guitar. The template is mounted on the body plank and
the shape is cut out as close as possible
using the band saw. Then I use a ball
bearing guided template bit on a router table to smooth the body sides. Or I
use a sanding drum with a guide wheel
mounted in the drill press. With either
method the ball bearing or the guide
wheel follows the template edge result-
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ing a perfectly shaped body. To get this
perfection though the template has to
be as smooth and as accurate as possible. Every dent, every flaw will show
up on the final piece. Because achieving
the required precision by hand is not
so easy and also time consuming I often dreamed of a CNC router that would
take over this task. Fortunately I recently discovered the Kurvenlinfix Mini and
my CNC router desire immediately was
a thing of the past. This tool improved
the quality of my templates a lot.
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Clarification
I wasn’t contacted by the manufacturer
to write this product introduction but
discovered this tool on my own. I also
do not have any relationship with the
manufacturer and bought the product
at a regular price for my own use. I simply write about it because I love to use it.
The screw-on flexible guide “Kurvenlinfix” was developed by German carpenter Dierk Söder. It is made of an elastic
synthetic material that doesn’t contain
plasticizers. Mr. Söder’s tool design company ProTus presented the Kurvenlinfix
to the public in 2004. In 2008 the mini

version for tighter radii was introduced
(this is the tool we show in this article).
This invention has proved to be extremely helpful in my workshop, making it
very easy to layout nice, uniform curves.
How to use this tool
1. Place a printout of your design on the
template material
2. Fix it with some tape strips.
3. Align the Kurvenlinfix Mini to the outline and fix it using 20 mm long counter
sunk wood screws with 3 mm diameter.
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4. Follow the body outline and fix the
guide as you go.
5. Cut close to the guide using a saw.
6. Flush cut on the router table using a
template bit.
The Kurvenlinfix Mini has a cross-section of 12 x 12 mm. Since we are using
20 mm long screws, the minimum template material thickness is 8 mm.
The recommended minimal bending radius of the Mini version is 75 mm so for
most electric guitar body shapes you
should be able to follow the entire outline except the tip(s) of the body horn(s).
Those areas are easy to shape using a
rasp and sandpaper anyway.
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The Kurvenlinfix Mini can also be used
to accurately convert a convex form into
a concave one. So far the Kurvenlinfix
flexible guide is the only resource available to produce this kind of results.
There are also good news about a product range expansion. As of June 2015 a
third, smaller version of the Kurvenlinfix
with a cross section of 8 x 8 mm is available. Its called Kurvenlinfix Picco and it
allows an even tighter bending radius of
30 mm.
I recommend one 1200 mm long Kurvenlinfix Mini as a start. This allows you
to follow most parts of a guitar body outline. When you later buy one or two 600
mm long ones for the cutaway sections
you’ll be able to cut an entire electric
guitar body shape in one pass.
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The Kurvenlinfix products are widely
available. Although they sometimes appear under the name “Fisch Flexiguide” they are always manufactured by
ProTus. More info and retailers can be
found on their website.

Additional information:
www.protus-tools.com
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Violin
making:
the way
and the
shortcuts
BY NEAL SOLOPONTE

T

he first thing I discovered about
this book is that the subtitle will
tell you more about its content
than the title itself.
Let’s see: the title is “Luthery and The
Helmholtz Equation”. Surprisingly, there
are more equations in the cover of the
book (three of them!) than there are in
its pages: there you find one, simplified,
ready to use equation.
Then we have the subtitle: “An empirical
approach”. Now we are talking. Because
this book is eminently practical, concise
and to the point.
I expected a discussion on Physics,
but in this short e-book (80 pages – no
printed version available on Amazon
sites) author Hector McMillan shares
his first-hand knowledge of the construction variables that influence these
52

instruments’ sound. It has everything to
do with lutherie, it includes elements of
workshop research, and it has very little
to do with math—a mix that the violin
maker will surely welcome.
The discussion starts with the tuning of
the plates of a violin in a clear and succinct style. It deals with the precise measurements (lengths, weights, volumes,
angles) that render the most resonant
effects and the greatest playing comfort.
It even deals with the shape and thickness of the neck, and the influence of
the neck’s heel in the response of the instrument, which a non-specialist (yours
truly) would have thought plays no role
in terms of sonority.
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Things don’t stop at woodworking. The
following chapter steps into varnishing territory, considering pre-finishing
treatments, and sizings recipes (sizing
is the treatment the wood is subjected
to before varnishing, resulting in visual
and tonal enhancement). The work with
stains is presented too, in particular
how they have to be applied in sequential layers in order to create the subtle
glazes that characterize a high-quality,
handmade violin—those sought-after
shades of gold, orange, red, and brown
(be careful with black, though—you will
see why).

The book ends with sections on the subject of developing the sonority of cellos,
double basses, and even guitars, each
one about two pages long.

Chapter 6 is focused on violas, dealing
with the same topics as it did for violins
before: precise measurements, plate
thicknesses and shapes, and even the
tuning of the fretboard. It details string
tension, fittings, and other characteristics as they appear in instruments by
Saló, Amati, Stradivari, and others.

All in all, if you are building instruments
of the violin family and are looking for
ways to take your creations to the next
level, this little e-book will tell show you
not only the way, but the shortcuts, too.

Is there anything that could be improved
in this book? Sure, all books have something. In this case, the layout. For example, the seven pictures are all put together at the end, which forces the reader to
come and go between pages during the
reading. Second, instead of recurring to
italics or bold typography the text uses
capitalization as the only (and rather
unnecesary) resource for emphasis.

Additional Information:
http://bit.ly/HMcMillan, Price $38).-
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Real Customer
Comments Heard in
my Workshop
BY ALEJANDRO BACCAGLIONI

B

eing a luthier
requires a lot
of patience;
building a quality
musical instrument
is a complex endeavor. But the real test
is kindly provided
by my customers. I
have collected this
sentences in a notebook, thinking that
some day I could
write a short article
about it. Such day is
upon me, so without
further ado, I present
you some (I swear)
Real Comments
Heard in my Workshop.
Enjoy!

Alejandro Baccglioni
runs Baccaglioni
Guitarworks. Based
in Buenos Aires,
Argentina, he builds
handmade guitars and
basses like the ones
shown in the photo.
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•

Do you build flutes, too? I love
flutes.

•

•

•

•

•

Don’t you have any guitars to
test at your home? It is closer to
my place than your workshop.

Do you sell scrap wood for knife
handles?

•

I see that you teach guitar making. Do you also offer free online
courses?

What? You don’t have a Marshall
or a Twin for testing the guitars?
Vox, Metal Zone, nothing?

•

I want the interior of my guitar
case made of flamed maple.

•

This guitar is expensive, and you
don’t even throw in a pick or two
with it?

•

I want a guitar with a sound
midway between Slash and
Vaughn. Know what I mean?

•

My fretless bass plays out of
tune!

•

We are a recording studio / test
rooms, and we wanted to know
if you would give us one of your
guitars to keep in here. It would
be a great publicity for you.

I will make some free pictures of
your instruments in exchange
for one of them.
Give Eddie Van Halen a guitar
for free—that’s what you should
do. It would be great publicity
for you.

•

Maybe you could sell your designs to Fender. Big money,
right there.

•

In France they all go crazy after
ugly models like these ones.

•

So, what’s up with mahogany?

•

I cannot play if a guitar doesn’t
have Ernie Ball’s. I just can’t.

•

How much? For that money I
could buy two Squiers!

•

Thin picks. Very thin, like the
ones the greatest guitarists use.

•

So, I get free setups for life? In
all of my other guitars, too?

•

Can you make it brown, like my
leather strap?

•

Dude, you have to see my band.
We play live next Wednesday; we
start around 4am.

•

Which famous musicians do you
work for?

•

What? You want an advance
payment? So, must I conclude
from this that you don’t trust
me?!

•

I wanted to obtain information
about being your endorser.
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Advertise on SUSTAIN magazine!
Hundreds of luthiers are waiting
to read about your products
and services on SUSTAIN, the
leading European magazine on
lutherie.

1/4 Page

10 cm x 7,6 cm
(4 x 3 in.)
$90 / €75

1/8 Page
5 cm x 7,6 cm
(2 x 3 in.)
$49 / €39

1/2 Page

10 cm high x 16,5 cm wide
(4 x 6,5 in.)
$175 / €140

Contact us today: hello@FellowLuthiers.com
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