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EDITORIAL

The Tao of Good Sound

T

his issue of Sustain is as interesting
as it is contrasting.
On one side we have Helmuth
Lemme’s “Pickup Measuring Technique”, an
instructive article describing how to evaluate
the objective characteristics of a pickup
for performance and quality even
before we even hear it. Pickups are considered
in
terms of henries, mega
ohms, kilohertz, and
millivolts.
On the other side, we
have a lengthy interview with Ulrich
Teuffel, a luthier at
the avant-garde of
European
lutherie,
who believes in a more
intuitive kind of engagement with the sound of
pickups, which in this case are
explored in terms of non-conscious
responses, human-voice-like harmonics, and
psychoacoustics.
Are these two views contradictory? The answer is a resounding no. In fact, they are opposed but perfectly complementary.

As you probably know, the ancient yin-yang
symbol represents the duality of two contrasting sides, coming into a dynamic unity.
Within the white area of the symbol there is a
little of black, and vice versa. Curiously, this
is something that both articles reflect:
you cannot measure the subjective quality of a pickup
with any electronic devices, but achieving
a superb tone needs
the use of quality
materials and the
best technology.
The lives of the
men at the centre of these pages
reflect that harmonic ambivalence,
too. Teuffel relies on
technology to the point of
machining his own screws,
and Lemme so loves the sound of
guitars that he owns a wonderful collection
of them.
So, little grasshopper, leave dualities aside
and enjoy the ride.

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

First Steps into CNC technology

Q:

I would like to get into CAD
and CNC routing/milling. Can
you give me any pointers to a
CAD software that is suited to
this purpose but which is not overkill
nor madly expensive?

-Kevin Austin, Cyprus.

A:

There are three types of software packages that you need
in order to produce an actual
piece with a CNC:
1) A computer aided design software (or
simply “CAD”). This is the graphics software
that you use to create the 2D or 3D digital
model of whatever you are trying to produce.
A good first step would be “Sketchup”, which
is intuitive, even fun to use, and free (http://
www.sketchup.com/). There is also a pro version
at around $500 (400euro).
Other packages are: Viacad 3D ($100), MoI
($300), Rhino ($1,000), and Alibre ($1,000).
AutoCAD, the industry’s standard and the
most sophisticated of them all, costs several
thousands and is justified only for professional designers. The learning curve for AutoCad
is way longer and steeper, too.
STL is the standard format a CAD software
saves your model into, which is supported by
most programs in the steps that follow.
2) A computer aided manufacturing software (or simply “CAM”). This software takes
the CAD file and translates it into a set of instructions understandable by a CNC router in
order to produce an actual piece. CAM software is available in 2D or 3D versions, too. Its
output is a file ready to be fed into the CNC
machine, typically in DXF format.
3) A software that controls the actual operation of the CNC router. This software will

likely come already included with the machine. One example is Mach 3.
CNC routers (also called CNC mills, or CNC
machines, or simply CNC’s) have become pretty cheap lately, around $3,000 (2,500 euro) or
less, including software. That’s cheaper than
a “custom shop” guitar!
If you plan to buy your own CNC router, then
maybe you should first decide which kind of
machine to get, and see what software package comes with it. On the other hand, if you
are thinking of only building the CAD models
and then outsourcing the actual routing to a
workshop, maybe it is better to talk to them
to see which software they use, and which file
formats they can work with.

This issue’s cover
One of Ulrich Teuffel’s guitar models, the Tesla. His
more recognized model, the Birdfish, is discussed in
the interview in page XX.
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NEWS

Book: The Physics
of Electric Guitars

G

ood news for our German-speaking
Fellows. The monumental work compiled in the book “Physics of the Electric Guitar” (“Physik der Elektrogitarre”, available free
as a PDF in German on http://bit.ly/1sEdmjh)
will be available in print by the end of this
year. The outcome of the research work at the
laboratory of Electroacustics at the Technic
University of Regensburg, in Bavaria, South
Germany, this work represents the deepest,
most technical approach ever taken on the
subject. Lead by Prof. Dr.-Ing. Manfred Zollner, this project leaves nothing out: wood,
strings, pickups (both piezo and magnetic),
amplifiers (tube and solid state) and speakers are scrutinized, measured and analyzed
in the finest detail. Even psychoacustic factors of the instrument are dealt with in depth,
separating myth from objective reality.
If you are interested in obtaining a copy, visit
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Prof. Dr. Zollner sharing a discussion on the sound of guitars at
the Regensburg University labs.

http://bit.ly/1nyflAw (website of the University, in
German) and leave a message indicating your
interest. This entry is initially non-binding,
only needed to assess the support and price
the book will have. The book will have 1250
pages, it will cost about 120euro ($165) and
will not be available in bookstores, but only
through the University. Would you chip in?
Let them know.
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“Love Supreme - Six Strings and a Board”

S

uch is the title of a documentary about
the magical relationship between guitarists and their instruments, from the point of
view of Dieter “Atze” Gölsdorf, the man at
the helm of Duesenberg Guitars.
Filmed in places crucial in the creation of
music (underground clubs, rehearsal rooms,
front and backstage) the documentary also
shows the construction of an electric guitar in
the Duesenberg factory, from the wood blank
to the first chords.
The musicians interviewed for this production are, among many others: Mike Campbell

(Tom Petty & The Heartbreakers, Bob Dylan),
Dave Stewart (Eurythmics, Mick Jagger, Bob
Dylan), and Vince Gill, who carries 20 Grammy’s under his sleeve.
Directed by Steffen König and Olaf Neumann,
the film is 95 minutes long and provides an
accurate account of the unconditional love
guitarists have to their profession, to music,
and in particular to their instrument, which
in its simplest conception is just that: a board
with six strings on it. More info (in German):
http://bit.ly/1pFb0zV

A moment during
the filming of the
documentary (photo:
Jürgen Brinkmann)
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NEWS

Guitar Fairs
in 2014
P

reparations for three guitar fairs in
Europe are in full throttle now, so if you
were looking for an excuse to travel through
Europe then it’s time to hunt for some tickets.
They represent three different styles of event;
let’s review what they promise to the visitor.

Guitar Fair 2014
September 11th - 14th
Málaga, Spain
The Show
The Guitar Fair is a newcomer to the league of
music trade fairs: it will take place this year
for the first time. It is an event to which leading manufacturers and luthiers from France,
Portugal, USA, Germany, Italy, the UK, and
Latin America have confirmed their presence.
Not only musical instruments will converge
in the beautiful city of Málaga, but also producers and distributors of wood, amplifiers,
strings, pickups, cases, recording technology,
universities and conservatories, and even insurance companies specialized in protecting
musical instruments.
The ultramodern Trade Fair and Convention
Centre of Málaga will serve as background
for the stands, concerts, and conferences that
represent the work of recognized builders of
stringed musical instruments.
The novelty about this fair promises to be the
chance that the makers will have of presenting
their own instruments in a scenario mounted
in the central hall. They will explain the conception and characteristics of their guitars to
8

Jorge Salán, steward of the Spanish rock scene, will play
in one of the concerts programmed at the Guitar Fair.
More information on http://GuitarFair.net (Photo Myriam
Blackbird / www.JorgeSalan.com)

the attending public, supported by musicians
who will demonstrate the instruments’ sound
with live music.
The city
Almost on the border with Morocco, Málaga
is one of the most vibrant Spanish cities. The
southernmost large city in Europe, it lies on
the Costa del Sol (Coast of the Sun) of the
Mediterranean, about 100 km (62 mi.) east of
the Strait of Gibraltar and 130 km (80 mi.)
north of Africa.
Founded by the Phoenicians almost 3 millennia ago, Malaka (now Málaga) is one of the oldest cities in the world. Throughout its history
it has been under the control of the ancient
Carthaginian empire, the Roman Republic,
the Roman empire, and under Islamic domination for 8 centuries. In 1487 it again came
under Christian rule. The archaeological remains and monuments from all these eras are
the testimony of the art and the architecture
of the last 1.000 years (for real!)
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In modern times, this city was the birthplace
of the great Pablo Picasso; Hebrew poet and
Jewish philosopher Solomon Ibn Gabirol and
actor Antonio Banderas were also born in
Málaga, a city that counts tourism among its
most important business sectors.
In the general area in and around around
Calle Larios, Plaza de la Constitución, Calle
Granada and Plaza de la Merced you will find
the most popular music bars and clubs, many
of them with live music and the typical treats
of Spanish Cuisine.

The Copenhaguen Guitar Show
October 4th and 5th
Copenhaguen, Denmark
The show
Celebrating its 10th anniversary, this show
welcomes an increasing number of guitar enthusiasts from all over the world for a weekend
filled with all things guitar. From the largest

retailers to the smallest one-man boutiquebuilders, all will meet here.
Among the stands you can find, for example,
a 1960 Les Paul. And if you have $325,000
you can even take it home. One of the organisers puts it this way: “You might strike gold. Do
you need a pick-up for your old, rare-as-hensteeth Hofner guitar? You’ll find it. But the real
attraction of the CGS is the visitors. Everybody
into guitars in the larger Scandinavian area is
there, hanging out, chilling, and sharing their
passion for the instruments and the gear.”
This year, the organisers have also promised to
outdo themselves with the clinics. Not that the
previous years have been lacking in that department, but clinics are always a very popular
part of the show, drawing many visitors into the
dedicated stage area, where interaction with
the world-class artists often becomes lively.
The city
If you’ve had enough guitar-talk and need some
guitar-sound, the city has plenty of small and
friendly venues with
live music almost every night. Blues lovers
will appreciate Mojo
( L ønga ngsst ræde
21C, KBH K) where
top-class blues acts
perform live Blues
every night (yes, every
night, even on Christmas Eve).

Ron “Bumblefoot“ Thal of
Guns n’ Roses will pre-

sent a guitar clinic at the

ever-growing CGS, which
will takes place in the
Danish capital, and he

will surely bring with him

that guitar with a metallic
fingerboard (photo: CGS).
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If you are more into classic rock, then DropInn is the place to be (Kompagnistræde 34,
KBH K). Jams can get loud, but musicianship and skill levels are high, too, as the
bands take their sets into the small hours of
the next morning. Jazz lovers, instead, will
enjoy Copenhagen’s reputation as one of Europe’s jazz capitals. Most international stars
play either at Jazzhouse (Niels Hemmingsens
gade 10, KBH K) or Jazzhouse Montmartre,
located in the St. Regnegade rooms (St. Regnegade 19, KBH K), home to many a legendary jazz-concert in the 60’s and 70’s Copenhagen jazz-scene. You can even dine right
next to your favourite jazzman- or -woman.
For the more adventurous visitor, there’s always the famous and infamous social experiment that is Christiania, scenario for concerts
of many established and upcoming megastars—the bookers have a knack for signing
up artists that are on their way to being huge.
People still talk of legendary concerts like
Beck in ’94, playing for a few hundred people,
just before turning into a world-class name.

Alejandro Ramirez (o3 guitars, Spain) is one of the 110
top luthiers that will be present at the Holy Grail Guitar
Show (http://www.o3custom.com)
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The Holy Grail Guitar Show - November 15th and 16th - Berlin,
Germany
The Show
Unlike other shows in Europe, the Holy Grail
Guitar Show will have one undisputed protagonist: the guitar. This event is centred in the
different styles of the 6-string instrument: traditional electrics, jazz guitars, semi-acoustics,
basses, and more. Each luthier will exhibit
their creations on one single table, presenting
to the attending public la créme de la créme of
their production. There will be no traditional
stands: the experience for the public will be
completely immersive, having the chance to
talk with the makers face to face.
Over 110 professional craftsmen and women
(the top notch of the contemporary European
guitar making) confirmed their presence for
the first edition of this show. They will be exhibiting their creations in the European capital of cool: Berlin.
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There are several things about
this show that make it different
to all the others: The only noise
you will hear in these halls
will be that of the animated
conversations that arise when
you put luthiers, musicians
and guitar lovers all together
in one big place. Except for the
programmed performance of
live bands (which will play the
instruments in exhibition no
amplified sound will be permitted—a rule that our eardrums
celebrate. You will still be able
to test one of the jewels, but
only if you use headphones.
Another peculiarity of this
show: there will be no big
brands present. No industrially
produced instruments are allowed here, only custom, handmade, boutique guitars. Names
like Teuffel, Ritter, Ruokangas,
Huber, and many others that
represent the state-of-the-art
in lutherie on this side of the Atlantic will be
shaking hands with all the guitar lovers who
will fill the halls of the Estrel Hotel during
those days.
The City
Berlin is not one city, it is several, actually.
History tells us that there have been people living in this place since the Bronze Age,
several millennia before the Christian era.
Diverse settlements distributed in the area
around the Spree River have evolved to what
are today the different quarters of the German
capital, each with its own personality.
Modern times had more separation in store
for Berlin: from 1961 to 1989 the (in)famous
wall divided the city in half. But when that
wall came down it didn’t mean reunification
only for the city: it was also a reunion for fam-

A guitar made by David Antony Reid, another luthier that
will exhibit his intruments at the HGGS.

ilies, neighbours, and a whole country that
was ripped apart by the biggest war in living
memory.
Now, in the 21st Century, these divisions have
been transcended as such; they have adopted
the form of a many-sided, vibrant city that has
something unique to offer to everyone. What
is that unique thing for you? Well, it depends.
What are you looking for? History, night-life,
culture, art, museums, cuisine from all over
the world... Berlin has it all. Maybe the Holy
Grail Guitar Show is the excuse you needed
to visit a place that has another surprise in
reserve for its visitors: being significantly less
expensive than other major European capitals.
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INTERVIEW

OF A

GUITARS FROM
A UNIQUE MIND
A conversation with Ulrich Teuffel
—inventor, artist, and emblematic
luthier of the new avant-garde of
European instrument makers
BY CEM ÖCEK
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Ulrich Teuffel, born in 1965, started making
guitars when he was 14. After building guitars in the traditional maner for some years, he
studied industrial design with (among others)
the famous Hartmut Esslinger, the designer
of the Apple Macintosh. After that experience
nothing remained the same in his instruments:
He began to create some of the most radical
guitar designs ever.
He makes all his guitars on his own, producing
20 to 25 guitars a year. Kirk Hammett (Metallica), Billy Gibbons (ZZ Top) and David Torn use
his guitars, which confirmed his reputation as
guitar maker around the world.
Your guitars are revolutionary and futuristic. What made you decide going for unconventional designs?
It came from my studies in industrial design. If you learn, and if your designs reflect
your personality, you realise your limitations.
Sometimes you realise that your design is getting pretty ridiculous, or might seem ridiculous to other people, so you limit yourself from
the outset of the design process. Then again,
if you follow through with your ideas, eventually the results might turn out to be really interesting. You have to let your mind flow. The
first guitar that I designed that way was the
Birdfish, an instrument with the capability to
modify its tonal quality.
How does that work? How does the Birdfish change something as fundamental as
its own tone?
Tone is defined, in the first place, by the
strings—something easily changed. The next
thing you can change are the pickups, and
their position. Then the wood, and the guitar’s
construction in general. So, it was obvious to
me that a modifiable guitar would be very different from a traditional guitar both in visual
and technical terms.

We have all seen many videos and concerts
with Stratocasters in them. So, why not build
a Stratocaster with, for example, interchangeable pickups? Well, you can’t do that without
altering the shape of the Stratocaster somehow, which would be confusing. A mutating
Strat, with removable parts that you can interchange, would conflict with the public’s
perception of what a Strat actually is. This is
not going to work well. The Stratocaster, with
the electronics and pickups mounted on the
pickguard and its bolt-on neck, was indeed
designed with the concept of exchangeability
of parts in mind, but only from the standpoint
of the production process. You cannot easily
change its neck on stage. So, I designed the
Birdfish with a focus on the functional capability of interchanging all its elements without
any tools. The shape ended up being unusual,
of course, because it needed enough room to
remove and replace the pickups, and a way to
replace the wooden part of the body (the two
cylinders). When you change those elements,
you modify the fundamental tone of the guitar, too.
How was the development process of that
instrument?
I started making very quick and rough prototypes, using old necks and screwing on cylinders without wasting much time. I completed
the first prototype within an hour. I still have
it somewhere. It is an old neck of a guitar
with a tone bar kind-of-thing screwed on, and
the electronics inside a bolt-on tobacco box.
I quickly realized the tonal potential of this
type of construction, and as I got deeper into
it I came up with the idea of the two cylinders,
which have a good volume/weight ratio.
One thing that defines the tone on standardmade electric guitars is the section of the body
at its narrowest. For example, if you take a
Stratocaster body and cut it through the waist
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(the narrowest part of the body, right across
the cavities of the middle pickup and the
tremolo) and calculate the area, you will see
that it is much smaller than the section of the
two tone bars of the Birdfish. That is the reason why this guitar sounds so good. Because
it has enough wood mass at the right place.
The lower horn of your guitar adds mass to
the body, but only has a tiny influence on the
tone, because it is relatively small it can’t resonate with the low frequencies. It is all a matter
of how you shape a tone element to get the
optimized resonance out of that.
I think that your work can be defined more
as art than as industrial design. What is
your main source of inspiration in general,
and for the Birdfish in particular?
My main source of inspiration is a growing understanding of the fundamentals of sound, in

physical terms. The more you make guitars,
the more you understand how they generate
sound. I strive to learn more about that, setting aside the traditional shapes, which have
been frozen in time for about 20 years now.
If you build guitars following established conventions, you can only get as good as the original, but not better. If Les Paul guitars reach
a physical potential of, say, 60%, then a Les
Paul copy will not achieve any significant potential above that limit. If you make a Les Paul
a little bit longer, you get a deeper tone; and if
you also make it thinner, you gain attack. But
then it is not a Les Paul anymore. It will not
catch on with the public who buy Les Pauls.
Choosing a body shape automatically limits
your game in other areas: which pickups can
be built in, how pickups will look, and so on.
Les Paul pickups have a specific size. The
magnets are always 58 x 13 mm, so the whole

Author Cem Ocek (right)at
Ulrich Teuffel´s workshop
in Neu-Ulm, Germany.
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structure of the instrument has to follow old
conventions whose only reason for being are
historical ones. When Seth Lover created
those pickups in that particular size, I bet he
didn’t place a custom order to a magnet factory. No, he used those magnets because he had
them at hand when he built the first PAF’s.
But that means that those magnets might not
be the absolute best in terms of the physics of
sound.
The surest way to do things wrong is to believe too much in the “highest spirits” of these
things. That limits yourself to only achieving a
fraction of what you are capable of.
So, I don’t work for a conservative public, but
for the avant-garde. I don’t have to fight for the
masses because I have no chance of winning
over the masses. But when some experienced,
famous guitarist playing a Birdfish tells me “I
have never played a guitar that responds as
fast as this one”, I can explain the reason for
that. Most guitars are not made for what is
possible, but for what is “allowed”. So the most
important rule is not to follow the rules.
Tell us about the materials you use and the
manufacturing process for your guitars.
When it comes to materials, I like to cook
with the same ingredients the historical instruments use. So the Birdfish is made from
traditional tonewood: red alder and Michigan maple, the pickups are made from Alnico
magnets with copper wire like all others. The
other parts are made of Aluminum.
However, I also explored synthetic materials
like carbon fiber and epoxy foam. I designed
an instrument called Coco (which has a
shape similar to the Niwa), made with these
materials. The tone was okay, but not exactly
as I wanted it. At the end I dropped the Coco
series for another reason. I became allergic
to the epoxy resin. All of my instruments are
now made with traditional woods and metals.
16

So, I cook with the same ingredients, but I
prepare a different meal with them.
So, it is a long way from prototype to the
final version of the model.
You invest a lot of time in making a prototype.
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A Tesla model in the making, and a template of
the neck blanks used in these guitars.

Then, once it is satisfactory, you have to improve the process in order to build the series.
The main challenge presented by the Birdfish
was to work with the metallic parts.
I started building the aluminum pieces using
sand casting, which is the most archaic way
of casting. You pour the molted metal in a cast
made with sand in which you have pressed
the shape you need. The problem was that
the alloy did not have enough density for my
requirements. So then I bought a wax injector. I injected the wax into silicon forms, and
then covered those wax models with several
layers of liquid ceramic. Once the ceramic is
dry, you heat it and the wax melts away. At the
end, you have an empty and hollow mold from
ceramic in which you pour aluminum. The
density and stiffness were much higher, but
still there were some inevitable micro-bubbles
in the material. That was always problematic,
specially when I chrome-plated the parts.

In the end I decided to cut these elements out
of solid aluminum blocks. The hardest part
was to create the CAD drawings in the shape
of the aluminum elements. Then I found a
company that cuts the parts out for me.
Have you gotten into CNC yourself, too?
Yes, I eventually bought my own CNC machine to do the cutting in my workshop. The
production phase was very long and intensive,
but in the end it gave me the ability to make
things I can’t do by hand.
Talking about CNC, back in 1996 I was at
the NAMM show and I wanted to contact Ken
Parker, but he wasn’t there that first day of the
show. The next day he came to my booth and
his hands were totally black. His CNC machine had broken down and he had to repair
it. It took him the whole night because the machine had to be ready for production the next
day. I did not have a CNC machine back then,
17
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I realized that the guitar parts resonate
quicker and more intensely when they are under tension.
The same principle applies with acoustic guitars. A top under tension reacts quicker to the
plucking of a strings. The Birdfish has a lever system that puts tension on the tone bars,
so you get faster attack and more overtones. I
placed both tone bars away from the strings
so they are always under tension and they
can resonate much faster than if I had one
bar on each side.
Besides their looks, are your pickups and
electronics unconventionally designed as
well?
Having sliding, interchangeable pickups was
not my idea. Having an interchangeable body
is not my idea either, it is Leo Fender’s. But
putting all these things together and designing the guitar after them was something new
at that time.
One characteristic of my guitars is that they
are all passive. I don’t build active instruments. I did build them until 1994–the Birdfish year. Back then I really was into active
electronics, because in my technical school
we worked with onboard amplifiers.
But when I started making my own pickups
my main objective was to develop a very simple type of pickup. Therefore, I dropped the
active electronics and worked exclusively with
copper wire and different types of magnets. I
wanted to cook with the basic ingredients and
and I thought that having one should be really
tricky. Now I have one, and I am sure of it. It
is tricky to use CNC if you don’t want to waste
your money.
I think the biggest innovative idea of the
Birdfish design is to align the tone bars on
one side of the guitar. How did you come
up with this concept?
18
18

have a deluxe meal.
So I started experimenting, as every pickup
maker does. I have a winding machine of
course, one that Bill Lawrence’s used to own.
I am also good friends with Bartolini (who was
an acoustic guitar maker before he became
a pickup maker). He started the same way,
winding copper wire around magnets and
controlling the variables at play.
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You design and make all the components in
your guitars yourself, except for the tuners
and the bridges. Why don’t you outsource
more components? What makes you think
that it’d be better if you produce your own
(for example) screws?
One of the main rules for me is to participate
in the manufacturing process as much as
possible. I believe that each part of the guitar you design and build by yourself is much
more under your control. Also, the higher the
quality you build the important parts with,
the more valuable the instrument will be. Not
only in monetary terms, but also in a deeper
philosophical sense.
Imagine building a bycicle. You weld the frame
yourself, but you complete the bike with Shimano parts. However, the main part of the
bicycle is not the frame, since that’s the part
with the lowest complexity. The main functional part is all the “Shimano” stuff. For that
reason I like to built the whole guitar, and

sometimes I end up building my own screws,
if the particular type of screw I need is not
commercially available. Doing so increases
production time of course. Granted, some of
the metal parts are not done in my workshop.
But they aren’t ordered from the usual part
suppliers, either.
I use a conventional lathe in my workshop,
but when you want to work with a high grade
of precision you need a CNC lathe. I have a
company who makes the knobs and all those
special screws for me.
I think you have been making guitars for
almost 30 years. Did you receive any formal training in instrument making?
No, I didn’t. My first source on the subject was
a book from Donald Brosnac on how to build
an acoustic guitar. Unfortunately, Brosnac
was too complicated on tooling, which caused
me to spend a lot of time in preparation before
I actually started building that guitar. After
1919
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Brosnac, I got another much simpler book,
and that is how my connection with guitar
building started.
Back then, in Europe there were no private
lutherie schools like those in the U.S., so your
only option was to go through years of study
at the Musikinstrumentenbauschule in Mittenwald (Southeast Germany), where they
made very famous violins. The most modern
guitar you could learn to build there was a
classical guitar.
Then I realized that in other countries of Europe they don’t have that guild-oriented, restrictive crafts educational system. In Belgium, for instance, you can attend a school
of guitar making and your teacher can be a
dentist who happens to be really good at guitar making, perhaps someone who has been
doing it as a hobby for 20 years. Such an open
system favors innovation. In the U.S. something similar happens. They have good guitar

20

making schools and, on average, the quality
of acoustic guitars is very high. It is the consequence of a distributed, more liberal system. In countries like Germany, Austria and
France, the tradition is rigid and not open for
new developments. They still follow regulations created during the middle ages—literally.
Another good way of learning guitar making
is on the Internet, specially on YouTube—even
for me! There are so many tutorials, factory
tours... For me it is like a hobby to browse
through those videos. Also, there are a lot of
forums and discussion groups. So nowadays,
learning how to build guitars is much easier.
Twenty or so years ago things were completely
different. You had to find and learn everything
by yourself.
I always think that there must be a scientific way to objectively assess at least some
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characteristics of a guitar tone, such as
measuring the frequency response of a finished instrument. Do you have any quality
control processes in place during and after
the manufacturing of your instruments?
I believe it is very hard to find a scientific way
to evaluate a guitar. There might be one—I
am not sure. But I think the perception of a
guitar is much more emotional than we allow
ourselves to believe. I still think that the only
way to evaluate a guitar is by playing it. The
emotional connection between player and instrument is so strong that even if (for example)
the guitar‘s action is too high, you can play
fast and easily anyway. Then you can play another guitar, one that doesn’t appeal to you
that much but with a perfectly set up action,
and despite this, you cannot experience the
same satisfaction. These things are emotional
and personal.

The quality of a guitar depends on many
factors such as tone, aesthetics, ergonomics, psychoacoustics etc. Do you really
think there is a perfect guitar?
You mention psychoacoustics, and I think
that it definitely plays a role. It is very hard to
describe, but in my experience, there is one
basic attribute that a guitar has to have: The
tone has to be as close as possible to that of
the human voice. I believe that such tone naturally arises a positive response from us. We
don’t like the sound of glass being scratched.
We like the sound of soft steps on wood. Different sounds stimulate different non-conscious
responses that relate to danger, pleasure, and
so on. The human voice relates to the power
of human communication—it is a deep thing.
Cellos, for instance, sound like the human
voice; a violin sounds like a soprano. It is the
same with the guitar. The association with
21
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human communication translates in a sense
to real communication with the instrument.
How does the ordering process work for
your guitars?
Within Europe I mostly do direct sales whilst
in the U.S. I work exclusively through dealers.
The process is quite simple, and the clients
come always very well informed: They know
they want that specific brand, that special object. They do not compare it with other guitar
brands. They accepted the message that I am
offering the models as they are. They have a
choice regarding some tonewoods or colors.
But I don’t offer my work as a craft executor
or build custom guitars after the designs of
clients, or classical models.
In 1997 I didn’t have any famous guitar players as customers, yet. I met bass player Victor
Bailey at the NAMM show. He saw my Coco

The “Antonio”, one of Teuffel’s newest models.
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guitar and loved it so much that he wanted
me to build him a bass with the Coco shape.
At first I thought about it, because he wanted
to make a down-payment and all. But later on
I sent him a message explaining why I decided
not to build that instrument. He was kind of
disappointed—if Victor Bailey comes to you,
you don’t reject him. But I realized that such
instrument didn’t fit into my portfolio. I believe that unless you are Leo Fender, you can’t
market both guitars and basses. Leo Fender
invented the fretted bass and the industrial
electric guitar, but all the other companies do
either basses or guitars. Or if they do both,
they take more seriously the guitars than the
basses, or viceversa. But not both.
For example, think of Alembic guitars, Warwick guitars, or Gibson basses. Who needs
those? They might be fine for some retro music, but not for something serious. The only
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exception to my own rule is the Tesla model:
I made two Teslas, which have a short bass
scale, so they are still guitars in a way, with
six or eight strings. They are as long as basses, but they are still guitars.
Are you planning to make other revolutionary designs, or work on the evolution
of your current models instead?
I have dozens of ideas, but I have plans for
building only four or five additional models.
If an idea leading to a guitar is not strong
enough as to be distinctly different from an
existing model... well, then it is just an idea.
If I call a particular type of guitar a “model”,
it is because it has something truly different
from my other guitars. A simple variation of a
guitar is not a new model.
For example, Stratocaster is a model. Les Paul
is a model. But in between there is an infinity

of overlapping variations, which are not really
models, but just concepts. In this sense of the
word ‘model’ I think I will have only 4 or 5
more models in my worklife. One of them will
be an acoustic guitar, because I am feeling
more and more attracted to that. I can’t tell
when it will come out. It will happen when the
time is right. I try to see how and when such a
model would fit into my work as a whole.
The older I get, the further in the past my ideas go. Back in the 80’s I used to think that
electric guitar making was simple compared
to acoustic guitar making. This is of course
not actually so—it is pretty much the same
degree of difficulty, even if they are different
instruments. Later on I thought that compared to electrics, acoustic guitars are more
or less boring. Their development is already
completed, there is no more room for innovation. But now I have started to reflect on the
23
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history and evolution of the acoustic guitar
and where it came from. If you look at it with
an artistic, historical perspective, the acoustic
guitar is incredibly interesting. When I think
about the design of an acoustic I find myself
trying to bring together my own ideas and the
more conservative cultural perception of that
instrument.
Another project I am currently working on
is called “Antonio” (after our forerunner Antonio de Torres). To design it, I decided to
look beyond the models of the 1950s and the
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1960s (the golden years of the development of
the electric guitar) but even further back in
time—back to the 18th century.
The Antonio has one pickup; now I am looking
into building something with two pickups, but
still connected to that epoch—maybe with fholes and all, but with a solid body. Those are
my plans at the moment. The 4th and 5th models still remain undefined. In the end, when
I am old, I want to look back at my progress
and my portfolio and I want to be happy with
them. That is my main intention.
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ELECTRONICS

PICKUP MEASURING

TECHNIQUES

Is it possible to evaluate
the quality of a pickup
without even hearing it?
We propose that it
certainly is—no crystal ball
or magic tricks required
26

BY HELMUTH LEMME

T

he right pickup can make the difference between a guitar with excellent
tone, and one with a forgettable (or
even annoying) one. However, when we suggest to measure the pickup electrical characteristics objectively using electronic test
instruments, some guitar makers will reply,
“What is this device good for? I do not need
that! I rely on my ears, only!”
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Okay, so go make your listening tests. How
much time do you need for it? Imagine you
have ten or more pickups lying on your table
and you want to test them all. You have to
open the guitar, remove the old ones, install
the new ones, close the guitar again, tune
the strings and listen. You can spend hours
or days with that. And then your customer
is waiting at your door and wants his guitar
back because he has a concert tonight.
Meanwhile, there are already probably more
than 1000 pickups types on the market. Who
can keep an overview? Is there a way to shorten the evaluation a little? Is it possible to predict a pickup’s sound properties by electrical
measuring without installing it?
Yes, there are a couple of possibilities. Surely they are not perfect but they are certainly
helpful with a good ratio of costs to benefits.
Pickups are much simpler systems than (for
example) guitar bodies, which have innumerable resonances which decisively influence
the sound. To analyze these all is nearly impossible.
Engineers often say: “ It only exists that which
is measurable “. I believe this is not necessarily true—toothache is not measurable, but it
really exists. However, the process of measuring allows us to handle things much more efficiently, provided that one uses the right measuring method, which is essential.
Did you know that, in the case of guitar pickups, one can measure a great deal of different
properties? Done correctly, preselecting pickups is much simpler and faster than with the
conventional listening test. Also, it would be
based on objective parameters, instead of a
subjective one.
An intelligent man named Alfred Korzybski
(a Polish-American philosopher and scientist,
1879-1950) once stated: “The map is not the
territory”. This is certainly right. Both are often mixed up. But there are good maps which

show the way, and bad maps that lead astray.
Korzybski added: “A map may have a structure similar or dissimilar to the structure of
the territory.” So why not use a “map” for pickups - provided it is a good one?

Debunking myths

A real cult has established itself around pickups. Collector prices of some types have increased to insane heights. It is time to switch
back to common sense again. For me, pickups
are nothing but electrical devices with certain
properties, which ultimately one can like or
not. The cult is mostly hot air; it was created
and promoted by clever dealers. One does not
have to be caught in this manipulative marketing.
Let’s start debunking this old myth: old pickups do not automatically sound better than
new ones, just because they’re old. The truth
rather is: Old pickups are subject to much
stronger sample fluctuations than new ones.
Not only this is valid for the highly-praised
Gibson “patent applied for” types of 1957 to
1962 but also for other old ones like Fender,
DeArmond, Rickenbacker etc. So what is a
“vintage sound”? Nobody can answer this satisfactorily.
Another myth: Musicians stating things like
“this and that pickup sounds like so and so”.
In technical terms, this is nonsense: pickups
do not sound—they only transfer the signal
originated at the strings. How these vibrate
depends very strongly on the qualities of the
guitar’s body.
To every pickup, the old adage “garbage in,
garbage out” applies. For example, install
a Gibson 490 humbucker on these instruments: a Les Paul, a Super 400, a pawnshop
guitar, and a banjo. You will hear four totally
different sounds. So what is “the sound” of a
Gibson 490 Humbucker?
27
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Instead of “sound”, pickups rather have “transfer characteristics”; in a bigger or a smaller
measure a pickup flavors the sound material
which it gets from the strings. That flavoring
is judged positively by most musicians. One
also could build neutrally transferring pickups, but these would not be accepted so well.
With the coloration caused by the characteristics of different pickups, there are enormous
differences in sound. If one replaces the existing pickups in a guitar or a bass with other
ones, then the sound can change audibly,
as is well known. In some cases it does not
change, however, because innumerable pickups may have similar characteristics.
One can very well compare pickups to the
tires of a car. A tire has a lot of properties:
there are summer and winter tires, tires for
the city, tires for competition, etc. Every type
behaves differently. But a tire never has a
speed of its own. The question “how fast is this
tire?” doesn’t make sense. It is just as fast as
the car on which it is fitted. The same happens with pickups.

Worthless: DC resistance

Which electrical parameters can one measure
on pickups? A far too commonly used but very
bad “map” is the direct current resistance,
with measurement unit “Ohm” or “Kilo-Ohm”
(1 kOhm = 1000 Ohms). One can very easily
check it with an ohmmeter. However, this value totally leads us astray because in a pickup
you always have alternating current flowing,
never direct current. You can’t make a correct
statement about the tonal qualities of a pickup based on its electrical resistance to a type
of current that’s never present during playing.
This is similar to measuring the length of a
car in order to determine its top speed. But
many manufacturers indicate an Ohm figure
as if they make a technically relevant statement with that. This is nonsense.
28

The only use of an ohmmeter is to find out (to
a certain probability) whether a pickup’s coil
is intact or faulty. Most types have values between about 5 and 20 kOhm. If the ohmmeter
shows “infinite”, then the wire is broken. If the
break is on the outside, then one can solder
the wire on again. If two or three turns get lost
in the process it does not matter. But if the
break is deep inside then one must remove the
old wire and wind the pickup again.
The other possibility is the ohmmeter showing
an unexpected low value. This may happen in
the case of some exotic pickups which have
fewer wire turns than the normal types, but if
this happens with a normal pickup, then one
must suspect a short-circuit in the winding,
caused by the insulation going faulty between
two neighboring wires somewhere. Even if the
pickup still works, the signal will be completely different from that of an undamaged pickup. If only a few turns are shorted (something
you can hardly see with the ohmmeter) then
the treble gets weakened a little; the resulting
sounds is very slightly less piercing. Depending on the qualities and the setting of the amplifier, this can indeed sound even quite good.
Some people describe this as an “old” sound
because such short circuits more frequently
happen with old pickups than with new ones.
But if some hundred or even some thousand
turns are shortened, the treble is totally lost
and the sound is muffled. Such a pickup has
to be completely rewound. I once had a humbucker which had 7 kOhm on one coil and 3
kOhm on the other one. This difference between the coils was not at all intentional; the
pickup was simply faulty.

Useful: The Inductance

For many a guitarist this parameter means
nothing. But it is by far the most important
property of a pickup. It is, so to speak, the
electrical “size” of the coil. Unlike the DC resistance it really has a relevant meaning.
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Inductance is measured in Henries, named
after the American physicist Joseph Henry
(1797- 1878) who did intensive research in
this field. Most common pickups have inductance figures between about 2 and 10 Henries.
Here are some examples. Sample variations
can range in ±10 % or more. The second and
third digits after the decimal point of the reading on the LCR meter should be ignored.
• Fender Stratocaster: 2.2 H
• Fender Telecaster Bridge: 3.0 H
• Gibson 490R: 4.2 H
•
•
•
•
•

Gibson 498T: 8.0 H
Gibson 500T: 8.0 H
Fender Precision Bass: 6.0 H
Fender Jazz Bass: 3.6 H
Big sixties Gibson Bass: approx. 65 H (varying strongly from
pickup to pickup).
The smaller the inductance, the more
treble will the pickup produce; the
higher the inductance value, the more
bass and midrange response it will
have. So if you measure for instance 6
or 8 Henries you can be sure that this
pickup never will produce a “twangy”
sound (with high treble) but, instead,
will have a warm midrange sound. On
the other hand a 2 Henry pickup never will deliver a warm, mellow sound.
The old big Gibson Bass pickup type,
at 65 H (!) was far apart from all the
others, its characteristic was extremely muffled.
It is not very easy to measure inductance exactly. It requires technical
expertise; otherwise one can easily
measure something wrong. The measuring frequency must be as low as
possible. The “PeakTech 2165” shown
in fig. 1 (which is practically identical to the “Voltcraft 4080” by Conrad
Electronic) has proved to be good in

the practice. It measures inductance at either 120 Hz or at 1000 Hz. The 120 Hz figure
is reliable. However, the reading obtained at
1000 Hz is often distorted by the winding capacitance and/or by the eddy currents in the
metal parts, so it is not as reliable as the lower
frequency.
Is it possible to derive the inductance value
from the resistance value? Short answer: No.
For example, one can measure the same DC
resistance in several copies of the same pickup type but nevertheless they all can have
considerably different inductances. This is

Fig. 1

Well-suited LCR measuring instrument “PeakTech 2165 In this
example, it is attached to a typical single-coil pickup. As shown by
the digital display, the inductance of this pickup is 2.220 H at the
selected test frequency.
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caused by the density of the wire winding. If it
is wound very tightly (“even wound”) then the
inductance is greater than in the case of a coil
with a lot of cross winding (“scatter wound”).
As we said above, a greater inductance produces a warmer tone, a smaller one a brighter
tone. This effect is particularly strong in the
pickup of the Fender Jazzmaster. Its DC resistance amounts to about 8 kOhms. Nevertheless, the inductance can vary between
about 3.0 and 4.5 Henries.

Decisive: The Frequency Response

The way a pickup discolors the sound material (the signal) coming from the strings can
best be described by another parameter, the
frequency response, represented as a curve.
The tone of a string consists of a fundamental
frequency plus a large number of overtones.
As a rule, pickups do not transfer all of these
evenly, but some are emphasized and some
others are weakened. The frequency respons-

Fig. 2
Fig.2. This is a Fender Stratocaster pickup externally loaded with 470pF and 200 kOhm, exemplifying the frequency response of a “good” pickup
with resonance. This graph plots the output of the
pickup for an input of any given frequency between
100 Hz and 10 kHz, as shown on the x-axis. It is
obvious that the output is “flat” until the response
line starts to curve up beyond 1 kHz. In this example, the resonance peak is at about 4.5 kHz.
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es of nearly all most common (passive) pickups have a shape like fig. 2 (below). The deep
and middle frequencies are transferred evenly. At high frequencies (at some thousands of
Hertz) there is a “resonance” peak where the
emphasis of the overtones has a maximum.
Above this frequency, the transmission of
higher overtones decreases very steeply. Inferior quality pickups don’t have a resonant
peak; the curve simply flattens and falls off at
high frequencies.
The important fact is: The position and the
height of the peak do not depend on the properties of the pickup alone but also on its external electric load. This is primarily the guitar
cable, which has a certain capacitance, which
should not be overlooked (in general, longer
cables add more capacitance to the system,
reducing the frequency of the peak, and filtering out some of the desired treble frequencies).
So, recapitulating, the resonant frequency
(the frequency in which the curve peaks) de-
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pends on: 1) the inductance of the pickup and
2) the capacitance of the guitar’s cable. Both
together form an oscillating circuit.
The height of the peak, however, depends on
other properties of the pickup: the material
of the magnets, the type of soft iron used in
the pole pieces, the casing, the values of the
pots, and the amplifier’s input resistance.
Pickups with a higher inductance produce a
resonant peak at lower frequencies. Pickups
with pole pieces made of soft-magnetic steel in
the coil(s) have a weaker resonant height than
those with magnets directly in the coil(s).
But all these components form an integral
system which we must not split up into a simple sum of parts. It doesn’t have much sense
to measure the individual components one by
one and draw conclusions about the pickup
tone based on those values. Instead, the system needs to be measured as a whole, because
it works as a whole.

A faster way

How can we do this? A device called “Pickup
Analyzer” was developed for this purpose.
This can be referred to as the king of the pickup measuring instruments (fig. 3 - below).
Coupled with a computer, it measures the
frequency response (including their external
load) and displays it on the screen within a
minute.
It works like this: the device’s transmitting coil
produces an alternating magnetic field which
is induced into the coil(s) of the pickup being
analyzed. The frequency varies over the whole
audible range, while the device measures the
alternating voltage delivered by the pickup in
response. The complete frequency response
- resonance frequency and height- is clearly
visible in the form of a curve depicted along
the analyzed range. The main advantage of
the Pickup Analyzer is that it proves ideal for
experimentation. The external load conditions
are changeable (load capacitances from 47pF

Fig. 3
Fig.3. The Pickup Analyzer
measures the frequency response of the pickup.
The
transmitting coil (ivory colored
bobbin) is temporarily attached
to the pickup with an elastic
band, to ensure that it doesn’t
shift position during the test.
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Fig. 4
to 10nF; load resistances from 111
AN INTERVIEW WITH
kOhm to 10 MOhm). So all conditions
BALTAZAR AVENDAÑO RIMINI
that occur in real playing conditions
BY LEO LOSPENNATO
are covered, and even more.
The curve shown in fig. 2 (back in
page 30) belongs to a 1972 Fender Stratocaster bridge pickup (2.2 Henries),
externally loaded with 470 pF and
200 kOhm (250 kOhm volume pot in
the guitar and 1 MOhm amp input in
parallel - no tone pot).
The Pickup Analyzer can measure
pickups that are installed into an instrument, or loose ones, both in combination with a real guitar cable or an
internal load capacitor. Short-circuits
can be detected easily, since they diminish or annihilate the resonance
Fig.4. Epiphone mini humbucker: A: original with and without brass
and that is reflected in the output
cover. B: modified (top opened, embedded in epoxy resin)
curve. Even the effect of metal covers
is visible: brass dampens the resoFig. 5
nance considerably; German silver
(which is actually an alloy of copper,
nickel and zinc, and contains no real
silver) dampens it somewhat less.
The characteristic of a pickup can be
improved by sawing a rectangular
opening into the top of a brass cover.
In fig. 4 (on the right - top) this is done
with an Epiphone mini humbucker,
made in the 90s, with a brass cover.
Fig. 5 shows the resulting curves.
The modified pickup (upper curve)
“sounds” much more pleasant than
the original one (lower curve). This efFig.5. Frequency responses of Epiphone mini humbucker of fig. 4.
fect also explains why many guitarists
Blue curve: original state, sound dull; red curve: cover with rectangular opening cut into pickup cover; the resulting sound is remarkably
prefer the sound of their humbuckers
more expressive.
with the covers removed completely.
The device can also measure the asymmetry
to be measured separately. Active pickups can
in the coils of a humbucker, which is probably
be measured, too. The EMG 81 and 85 have
is the most important “secret” of some of the
totally different curves than all the passive
Gibson PAF types before 1961. To measure the
ones: They have a maximum in the midrange
asymmetric characteristics of the coils, the
and a roll-off on the bass and on the treble
cover has to be removed and both coils have
side. There is no resonance peak.
32
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After some time working with the pickup analyzer, one understands how the measured
curve and the tonal impression are related.
One can carry out the selection of pickups
much faster now.
In addition, one can distinguish much better
which part of the sound of a guitar or bass are
created by the strings and the body and which
part is added by the transfer characteristic of
the pickup. Both are normally mixed up, of
course, causing the sound properties that belong to the strings and the guitar’s body, to
be erroneously attributed to the pickups. For
instance, I have read abook about pickups.
which comes with an enclosed CD with sound
examples, that incurrs in this mistake. What
one hears are not transfer characteristics of
different pickups but sounds of the different
guitars that are fitted with the mentioned
pickups - plus the influence of the cable. For
a correct comparison all the pickups should
have been installed on the same reference guitar, otherwise the comparison doesn’t make
any sense. This is like comparing two car
tires, one set used on a Volkswagen Beetle
and the other one on a Porsche (remember the
example given at the beginning about fitting
a Gibson 490 on four different instruments?)
With the Pickup Analyzer we can also examine how the transfer characteristic is changed
when the volume pot in the guitar is turned
down. As is well known, the lower the volume
pot is set, the more the treble frequencies are
lost. The measured curves points this out:
The resonance peak gets weaker and eventually disappears totally (fig. 6a).

A common remedy is a bypass capacitor
between the right end and the wiper of the
pot. With this trick the peak is conserved
at lower volume settings (fig. 6b); but the
tone gets even more piercing. This can be
corrected by connecting a resistor in parallel to the capacitor, with about the same

Fig. 6a

Fig. 6b

Treble loss effect with the volume pot (Fender Stratocaster with 470 pF):
Fig. 6a: No bypass capacitor: resonance vanishes at
lower volume settings.
Fig. 6b: With bypass capacitor 470 pF: resonant height
increases at lower volume settings, but resonant frequency shifts upwards
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value as the pot (fig. 6c - on the right). The
resonant frequency is shifted upwards
(towards higher frequencies) because the
cable capacitance does not act alone anymore, but in serial connection with the
bypass capacitor. If the capacitor has the
same value as the cable capacitance, the
resonance frequency will be higher by a
factor of about 1.4.
For comparison, fig. 6d shows the frequency response when the volume pot is
connected reversed (pickup to the wiper,
right end as output) as done e. g. in the
Fender Jazz Bass and in Rickenbacker
guitars. Here the treble vanishes much
faster, and a bypass capacitor has nearly
no effect; so, many musicians do not like
this pot connection.
So, everything can be measured with
the pickup Analyzer very exactly; and as
consequence one learns that in principle
there is no way to obtain a neutral volume
adjustment in a passive wiring.

Fig. 6c

Fig. 6d

Other parameters:
Loudness Measurement

There still are some important properties of pickups which the Pickup Analyzer
cannot measure; primarily the loudness.
It is generally known that pickups do not
only produce different tone colors but also
very different output voltages, driving an
amp into distortion in different ways. For
example, consider the Gibson humbuckers 498T and 500T: Their frequency responses are roughly the same. But they
have very different magnets. The 500T delivers more than twice the output voltage
of the 498T. So the sound is considerably
different in the “crunch” range of an amplifier.
Loudness is not a simple thing to measure. It does not work if one simply plucks
a string and measures the output voltage
of the pickup with a voltmeter. Firstly, the
30
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Fig. 6c: With bypass capacitor 470 pF and bypass
resistor 220 kOhm in parallel: resonant height stays
about the same, but resonant frequency still is shifted
Fig. 6d: Volume pot connected reverse, no bypass
capacitor and resistor; sound dull at lower settings.
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pluck is not exactly reproducible by hand.
So one would need a mechanical device
which always produces even plucks for
consistency. But this still is not enough.
The curve form produced by a vibrating
string is anything but a sine wave. One
can see this well on an oscilloscope. And
the high peaks at attack disappear quite
fast. Which value shall one take here?
Another method works much better. One
uses a steel wire rotating eccentrically
about the axis of a brass tube (fig. 7, on
the right), driven by an electric motor with
electronically stabilized speed. The turning speed must be much lower than the
resonant frequency of the pickup. Over
the axis a little table is mounted on which
the pickup is placed, so that it always has
a reproducible distance. The result: The
loudness of a pickup does not have fixed
value but a variable one (fig. 8, below). So
one must always indicate a range “from x
mV to y mV”. The strongest pickups (e.g.
the Schaller “Hot Stuff”) produce a signal
with voltage more than ten times higher
than the weakest ones (e.g. Fender Stratocaster).

Magnet Strength

To measure the strength of a pickup magnet you need a so-called Hall sensor. As

Fig. 7
For loudness measurement: a 1 mm steel wire in a 3
mm of brass pipe in ball bearings As the brass tube is
rotated by a motor, the 1 mm steel wire acts as an oscillating guitar string, with a constant sinusoidal motion due
to its eccentric orbit within the tube.

experience shows, magnets exhibit strong
variability. Very old pickups have an especially variable loudness between any two
seemingly identical pickups. Gibson PAF’s
received a fixed number of turns (5000
per coil) since 1961, but the variation of
magnet strength remained for many years.
By the way, “Alnico 2”, Alnico 5 “ etc.
are very rough classifications; they de-

Fig. 8
Relative
loudness
on the
string
positions
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scribe only the material composition of
the magnets, but not the manufacturing method which is different with every
manufacturer. Ceramic magnets (ferrite) seem to have less variability of field
strength than Alnico magnets. It is not
possible to assign specific transfer characteristics to specific magnet materials. There
is neither an „Alnico 2 sound“, nor an „Alnico 5 sound“, nor a „ceramic sound“. The
magnet is only one part of a complex system.

Nonlinear distortions

They exist and discolor the tone, too, by
adding additional overtones which are
not contained in the original sound. But
it is extremely difficult to measure their
strength quantitatively. No usable method
is known to me. Maybe somebody has an
idea; please share it if you do.

Summary

Pickup measuring is an extremely useful
technique for those who are in the technical side of electric guitars. Unknown types of
pickup can be evaluated very quickly. Pickup
measuring techniques are not intended to replace listening tests, but they can make such
tests much more efficient by sorting out types
and qualities of pickups from the very start.
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Many pickup manufacturers are afraid of
these measuring techniques just like a vampire fears holy water. Their products suddenly
would get comparable. Plus, with a pickup
analyzer, objective, technical arguments can
replace flowery advertising clichés. The halo
created by marketing would fall down.
Some people will object to my stance here,
saying that if I cut a symphony down to pieces, then it is not a symphony anymore. But of
course, I am only analyzing the microphone
that records the symphony (so to speak), not
the symphony (the guitar sound) itself. In my
experience, these methods have proved to be
extremely useful. Measuring is not an end in
itself but rather a useful tool which accelerates
and simplifies the work, one that certainly
can open our eyes to the things that truly determine the qualities of a pickup, transcending the mere advertising.

Addtional information:
www.buildyourguitar.com/resources/lemme.index.
htm
Author’s book “Electric Guitar Sound Secrets and
Technology”: http://bit.ly/1kRejoz
Author’s website (in German):
www.gitarrenelektronik.de
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ANATOMY
OF A

Gothic style harp, 31 strings, 60 inches tall.

HARP

KIT
The Rewards
and Challenges
of Building
Folk (Non-Pedal)
Harps
BY JERRY BROWN

I

am a kit-monger, making and selling
pre-cut kits for musical instruments.
I never went to lutherie school and
never apprenticed with a luthier, but have
been involved in music all my life. I started
a small kit company (Musicmaker’s Kits,
Inc.) in north central U.S. in 1978. We make
folk (lever) harps, ranging from small lap
instruments and lyres to tall floor harps.
It is a mystery to me how small harps ever
fell out of the popular culture. I’m told there
was “a harp in every house” in Ireland a
few hundred years ago, and they are even

38
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mentioned throughout The Bible! To me, they
seem to be the most basic stringed instrument
of all time. Even the piano is really a harp laid
on its side with an array of linkage from the
strings to the keyboard. So it seems strange
that the harp fell out of favor, at least in Western culture after the rise of the piano. Thankfully, people are beginning to rediscover this
wonderful portable instrument.
Building a harp may sound technical and
complex, but it is really quite a straight-forward woodworking project. Only the triangular shape introduces some challenging joinery
at the corners to ensure tuning stability and
longevity.

The parts of a Gothic harp kit.

A harp consists of:
• a hardwood frame for the body
• thin panels for the front (soundboard) and
back
• some internal bracing
• a hardwood neck (harmonic curve) and
matching pillar (column).
The beauty of offering a harp in kit form is
that the parts can all be boxed up and shipped
anywhere; being not as large and fragile as a
finished harp, the risk of damage is minimal.
We use a lot of American Black Cherry wood
for our harp frames because it grows locally
and naturally darkens to a beautiful patina
over time without need for additional coloring
-- just a clear coat of lacquer or polyurethane
to bring out the beauty of the grain.
Technical considerations
The frame of the harp body is made of 3/4”
(19mm) thick hardwood for strength and rigidity. In a harp, we want the front panel to
be the primary sound generator, and (in my
opinion) a rigid frame helps direct more of the
string energy to the soundboard.
Harp strings are tied inside the front (soundboard) panel, and they pull directly up and
outward, trying to rip that panel off the frame,
so it is important to fasten the edges of the
soundboard firmly to the frame. Then we add
some cross braces between the sides of the
frame to hold the sides apart because, if you
consider what happens when the strings pull
the front panel outward (known as “crowning”), the sides of the box will naturally be
drawn inward. Harps are often notorious for
tuning instability, so adding stiff cross braces
keeps the frame rigid, and that helps the harp
hold pitch more reliably.
The cross braces do not touch the front panel,
so there is no interference with the vibrating
surface. The front soundboard is a critical
component, of course. On a harp it must not
only vibrate well, but it must be able to with39
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stand over 1,000 pounds of string tension.
Most musical instruments sound best with
softwood soundboards, such as quarter-sawn
spruce. Many luthiers have tried using softwood for harp soundboards, but they run into
a couple of problems:
1) Soft wood needs to have the grain oriented
from side to side across the harp frame in order to withstand the string tension, but that
means the wood will expand and contract
quite significantly from top to bottom (across
the grain) with humidity changes. Even a
small percentage of shrinkage across a 48”
long panel will cause significant cracking, especially if the harp endures seasonal changes
in humidity.
2) Soft wood such as spruce needs to be thicker on a harp than it is on say, a guitar or violin, because of the direct high tension, and
that makes it difficult to achieve good volume
from the instrument. Most harps I have seen
with solid spruce fronts have been over-built
for longevity and have quiet sound as a result.
For these reasons, we use soundboards made
A piezoelectric sensor.
with micro laminations of hard birch in40

stead of the time-honored luthier’s traditional
spruce or cedar. There are strong opinions on
this issue, but we have found that 3mm (4/32
in.) laminated birch with 6 layers of 0.5mm
(0.020 in.) birch veneer makes an indestructible soundboard that has great sound properties on a harp. It vibrates better simply because it is thinner, yet stronger, than what
can be made with solid wood.
We have yet to see one of these laminated
soundboards crack or fail, and they are much
more stable (for tuning) than solid wood
soundboards when the weather changes. This
material is often used by model airplane hobbyists for structural components, but it is
difficult to find pieces big enough for a harp
front. For harps we supply in large sheets,
which we call “Aircraft Birch laminate”.
The back panel of the box is much less critical. We use mostly commercial plywood (1/4”
thick) for that, but a builder could make a
solid wood back if desired. It needs a few holes
to allow access to the strings, and to give a
person a place to grip the back of the harp
when lifting.
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Building the neck (harmonic curve) will take
the most careful work to make sure it is strong
enough to hold the tension without cracking
and giving way. We have found (through painful experience) that a one-piece solid hardwood plank is definitely not enough for the
job. Because of the deep curve, there is always
some area of short grain that will be the weak
spot where the cracking begins.

more) face to face, but we rout cavities inside
each one for thick splines before gluing the
two halves together. The grain of the splines
runs across the grain of the main boards,
thus increasing the overall strength. We like
the appearance of this and the process is not
so difficult.
The photo above shows a good view of how the
neck rests on the top of the body of the harp.
We like to radius this joint and
leave it dry. If the joint is roughly
Harmonic curve (neck) of the Regency harp.
perpendicular to the strings, the
string tension will hold the neck
firmly against the body. We radius
this joint because there will likely
be some incremental movement of
the neck in relation to the body as
the harp ages, and a dry radiused
joint will rotate slightly, remaining strong and attractive. Leaving
this joint dry also makes it simple
to take the neck and pillar off the
body in case you ever need to refinish or repair the instrument.
The exact radius of this joint is unimportant –we’ve used anything
from ½ in. radius (12,7mm - shown
on the Gothic harp) all the way to
There are several techniques used by harp
the 3 in. (76,2mm) radius shown above.
makers to overcome this challenge, and they
all involve some sort of laminations. Some
The Pillar (the column - see pictures on top
builders glue up 3-5 layers of 6mm thick (just
of the next page) needs to be firmly attached
under 1/4 in.) cross-laminated hardwood and
at the bottom of the harp, and this can be a
then cut the neck shape out of that homechallenge. Again, we believe it is important for
made plywood. Others simply find a source
this joint to be roughly perpendicular to the
for piano pinblock material and use that. I’ve
strings, so the tension helps hold the parts tooften thought that gluing up long strips of
gether instead of causing them to slide out of
hardwood to the shape of the curve, much like
place. Some builders install heavy hardware
an archery bow is made, would work very well
(bolts) to prevent movement, but the photos
too (though I’ve never tried it).
below show two different systems we are usOur harp necks are made by mating two
ing very successfully. The harp at left has a
hardwood boards (3/4 in. – 19mm thick or
hole cut through the soundboard (only pos41
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sible because we use a laminated front), so we
can stand the end of the pillar on the base
inside the harp.
The instrument at right has a heavy hardwood platform fastened under the body for the
pillar to stand on. In each case, we do not glue
the pillar to the body of the harp. The string
tension holds the parts together, so we simply
add a screw or two from the underside to prevent the pillar from sliding out of position.
The key to a big sound is keeping the pillar
from contacting the front panel, as that kills
the sound in the bass range.
The last critical joint on a harp is the connection between the pillar and the front of
the neck. Here again, it is important to orient this joint perpendicular to the strings. But
there is another force to worry about when all
the strings are pulling on just one side of the

neck. This creates a torque that wants to tip
the neck over to one side.
We counteract that torque on some harps
with a patch of solid wood across the joint
on each side. The string side of the joint is
under compression, and the opposite side is
under tension. These two plates of hardwood
provide excellent resistance to the torque because they are separated by the thickness of
the neck and pillar (1 6/16 in. – about 35 mm).
The joint at left is a simple butt joint with glue.
The main strength lies in the outer patches.
Another option is to bolt the neck to the pillar
with a long cap screw, as shown in the photos
below.
We use an Allen wrench to tighten the bolt
firmly, and then cover the square nut that is
buried in the pillar with some decorative inlay
piece. The photos show an inlaid “butterfly”

Pillar cut through a soundboard opening and resting
on the base of the frame.

Pillar resting on a thick platform placed in front of
the soundboard.

38
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Adjusting of the neck: A long bolt reaches from near the top of the neck down in to the pillar. A square nut buried in
the pillar receives the bolt. Finally, a decorative inlay hides the nut.

key, but that is not a necessary structural element -- the bolt is sufficient. The small hole
for the Allen wrench on top of the neck can be
plugged with matching wood, or just left open
for future adjustments, as desired.

Additional information:
Author’s website: http://www.harpkit.com
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ART,

LUTHERIE:

SCIENCE,
OR NONE OF

ABOVE?

THE

Let’s get a bit philosophic:
let’s explore the concepts
of art, artifact, and find
out if luthiers are artists,
handworkers, or a different
kind of animal

BY LEO LOSPENNATO

R

ivers of ink have gone into explaining what art is. However, I have never
found a satisfactory definition for it.
I think the reason is that a piece of art can
only be defined in terms of itself. It’s kind of
a Zen thing—imagine opening a dictionary to
look for the word ‘art’, and in that entry it only
says: “see art”.
44
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Artifacts are easy, in comparison. For example: What’s a table? A table belongs to the class
‘furniture’; it might have legs; normally four,
sometimes fewer, or even none at all (some tables are fitted into walls, or hanging from the
ceiling —see picture on opposing page). Legs
are a non-necessary attribute of tables. But a
table has to have a surface. No matter the ma-
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terial, the colour, or the number of legs: if it doesn’t have a
horizontal surface, then it’s
not a table. That’s its necessary attribute. However, it is
not a sufficient attribute, because there are many things
with (necessary) horizontal
surfaces that are something
else: skateboards, roads,
football fields.
Now, this analysis holds for
all artefacts, but not for art
(note how the word ‘artefact’
is rooted in the word ‘art’).
So, what is art? Art is not a
thing, nor an essential property of things—it is merely a
status. That’s why we cannot define art in function of
a given essential attribute,
like we do with a table. Definitions don’t fit, because statuses don’t have attributes;
statuses are attributes.

Table held up in place by buckets resting on it.

(Picture: http://www.physicsforums.com/showthread.php?t=738939, fair use).

Beauty is not art

If we say “art equals beauty” we miss the mark,
because there are many beautiful things that
are not art (birds, sunsets, people), and there
are art pieces not beautiful at all, created
leaving all aesthetic considerations aside precisely to explore the independence between
art and beauty. Museums of modern art are
full of them.
Beauty (as subjective as it is) is a requisite for
decorative objects, not for artistic ones. What
is more, I believe that beauty is not a property
of things; it is merely something we ascribe to
things. It exists in the eye of the beholder, and
the proof is that we all have different opinions
regarding what’s beautiful and what is not.

Craft is not art

Not even the artist’s proficiency plays a role
in defining art. Picasso, Pollock, and many
others have created art in a variety of seem-

ingly random ways, for example by dripping
paint on a canvas. A similar example is the
so called ‘process’ art, where the piece emerges as a consequence of the (mostly random)
processes the material is subjected to. And
taking things to the extreme, on Wikipedia
(http://bit.ly/1oeVY0Q) we can find a list of art
objects made with bodily fluids, hardly something that demands any special talents.
In short: does art equal craft? It did for the
ancient Greeks, but this is the only meaning
of the word art that we are sure to be obsolete
(Collingwood – “The Principles of Art”, p. 5).

Message is not art

Can we say “art is communication”? Well,
communication can be a function of art (not
what art is, but what art is good for). Also, it is
not written in stone that every art piece must
try to communicate something. There are
4545
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many forms of communication which are not
artistic; today’s newspaper is all about communication, and it certainly does not constitute art.
But then imagine this (unlikely) situation. I
decide to read today’s newspaper again, and
am fascinated. I say “this is fantastic—this
is truly a piece of art!” Then you read it, and
come to the same conclusion. If even more
people read it and think the same thing, then,
at one given moment, the newspaper reaches
the status of art object.

Art, because we don’t live forever

In an interesting YouTube video (“Art Now” http://bit.ly/1jNVOeu) musician and historian
Leon Botstein highlights that art is an exclusively human endeavour; a forced perspective
imposed by our limitation in time and space.
Indeed, the ancient Greeks thought that Gods
couldn’t enjoy or make art, because eternal
and omniscient beings don’t have points of
view—they know the truth exactly as it is. For
the Gods there is no possibility of experiencing the unexpected; there is nothing beyond
their ordinary experience. (That was a philosophical statement, not a religious one, which
elegantly saves me from explaining how it is
that omnipotent beings cannot experience
something).
Botstein defines art as “a transformation of our
everyday by the use of our imagination”, something different, unexpected, and not quite in
your ordinary experience, yet related to it. And
I suspect that from this element of surprise
comes the true essence of art: Originality.
At the Museo del Prado, in Madrid, I had the
chance to admire a copy of the Mona Lisa,
painted by some apprentice of Leonardo’s
(maybe Francesco Melzi, or Andrea Salai). It
was made at the same time and place as the
original, side by side with it, in Da Vinci’s own
42
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studio. Is Leonardo’s Mona Lisa —the one at
the Louvre— art? Of course. Is the Mona Lisa
Del Prado art? Yes. It is unique (original) in its
own paradoxical way—it is the only contemporaneous copy of Leonardo’s Mona Lisa.
Now, is a poster of the Mona Lisa art? Well, no
(unless enough of us say otherwise) because it
is not original.

So, art is...

Intuitively, recognizing something with artistic value reminds me of what Justice Potter
Stewart said a few decades back about pornography: “I can’t define it, but I know it when
I see it.”
So, let me try my own definition, one that resorts to some necessary attribute. Art is what
enough of us say it is; a status that some objects reach if a critical mass of observers says
so. The only necessary (and sufficient!) attribute of art is consensus.
Imagine that a superb sculptor works in secret, creating the most spectacular statue
ever made. After many years working in his
hidden workshop, one day he applies the very
last stroke with a chisel and the masterwork
is finished. Let’s imagine that the artist keeps
the sculpture hidden forever, for whatever reason—no one, ever, sees that object.
Is that perfect sculpture art?
According to the definition given above, it is
not—no matter how beautiful, masterfully
performed, or original it might be. It is not art
because the necessary condition (the observers’ judgement) is not fulfilled. It is like the
old conundrum about the falling tree in the
forest. Does it produce sound? If you define
‘sound’ as ‘pressure waves in the air’, it does;
Opposing page: the original Mona Lisa, the Mona Lisa
del Prado, and a third one with her smile reinterpreted in
terms of today’s communication codes.
(Old Mona Lisas: Creative Commons - Wikimedia /
Modern Mona Lisa: Chris Ellis, http://www.ellistration.co.uk)
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if you define ‘sound’ as the perception of those
waves, it doesn’t. So in our definition of art
we are attaching contemplation as a requirement.
Now, does the opinion of the sculptor himself
count? I can’t decide on this one. One person’s
opinion, by definition, doesn’t have social critical mass. But on the other hand, how many
people does it take to have an opinion about
something? The question is a deep one—it regards whether we are artists just because we
say so ourselves, or not.

But, what if I don’t like the thing?

One virtue of this self-referencing definition
(“art is what we say it is”) is that is irrefutable.
Suppose that you disagree with it, and you
come up with some other definition of art. So,

according to your new definition, art is that
what you are saying it is—getting back automatically to my definition! Oh, I wish all my
opinions were as easy to defend as this one.
What we call art is subjective and dependent on cultural, temporal, and social factors.
I believe there is no such thing as an objective artistic quality. There is no right or wrong
evaluation; there is only sufficient consensus,
or not. The rightfulness of the judgement is
irrelevant. Just try to convince those millions
of teenagers that Justin Bieber’s songs are not
art.

Lutherie: Art or science?

American scientist Clifford Stoll said: “the
first time you do something, is science. The
second time you do it, is engineering. The third

An art piece by contemporary Chinese artist Ai Wei Wei—one of the most important artists alive— at the MartinGropius-Bau, in Berlin. How is this deformed piece of construction steel art? It is because we say so, and that is
the very essence of the whole matter (Photo: Andrea Figari - All rights reserved).
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Is lutherie an art, a science, or none of the above? It depends—it’s all a matter of perception. In the meantime, let’s
get showered in sawdust and strive for other values, some within our reach: professionalism, originality, and why not,
some fun too.

time, you are just being a technician” (TED
Talks video on YouTube, “The Call to Learn” http://bit.ly/TRXEEv).
A few years ago I was interviewed by a kid
working on a school project about lutherie.
The original question of this article came from
him: is guitar making (or lutherie in general)
an art? Or is it a science?
Well, lutherie is indeed a craft (“a pastime or
profession that requires some particular kind
of skilled work”, according to Wikipedia). But
somehow this definition falls short of what I
believe luthiers do. A musical instrument (be it
considered art or not) integrates somehow an
artistic intention, at least in the classic (nonnecessary) sense of striving for beauty. It also
integrates some complex technical aspects
that go beyond a simple craft. I, for example,
woudn’t hesitate in calling the work of several
of my colleagues art (examples in point: just
go through the pages of this magazine!)

Regarding the matter of lutherie being a science: well, we could say it is applied science.
We humans have been making musical instruments for millennia, so we are closer to
being technicians than scientists. My consolation as luthier is that I rarely build two
instruments that are exactly the same; I am
always developing new shapes and searching
for improvements, so in a sense I am always
doing something for the first time. In any
case, it is of course possible to approach lutherie from a scientific standpoint; just take
a look at the excellent Savart Journal (http://
savartjournal.org —see ad on the next page).

Originality in lutherie

The first time we do something it is art. From
the second time on, it is reproduction. Not
that there is anything wrong with it: Building
a Stratocaster copy can be a laudable accomplishment, and a very playable instrument.
49
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Reproduction can become mass-production
(still, nothing wrong with that either, at least
in principle). But at worst, reproduction becomes plagiarism. Just think about the (literally) millions of fake Strats built after the millions of “original” ones (the only truly original
one was the very first one, of course).
However, in order to be original we don’t have
to create something absolutely new out of
nothing. We can also achieve originality in
our designs by applying old resources in new
ways: reinterpretation, rediscovery, recombination, reinvention (see the third Mona Lisa
back on page 46). Originality stands out. It
gives identity to a design, and reinforces its
creator’s.
Are we luthiers artists? It is up to others (customers, critics, colleagues) deciding what art
is, so it´s also up to them to say whether we
are artists or not. If we aspire to the status
of artists (not that we necessarily should, of
course) then the best we can do is to aspire
to be original. By the way: did you know that
‘inert’ means ‘artless’? (Just google “inert etymology”).
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So, I propose we use art as a path, not as a
tag; let’s use art as a means to search for excellence, a means to defeat inertia. Let’s put
our creative juices to work and let’s enjoy the
journey.
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LEARNING

FROM
LEARNING
TO
TEACHING
Using lutherie
as an innovative
educational
tool to teach
and empower
school kids
BY FRANK HEBING

I

was 13 years old when I built my first
guitar. At the beginning this brought me
a lot of trouble: my bedroom’s door was
used as my first wood source.
With a little help from my town’s carpenter
the door got fixed, and I got a new piece of
wood, averting more problems with my parents. My Framus Golden Strato de Luxe took
a hit, though: I cannibalized its parts to build
my new creation. Shame on me. The guitar I
came up with was barely playable, but it symbolized the beginning of the true love story of
my life: Guitar making.
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In 2011, however, my health played some dirty
tricks on me, leaving me unable to play or
build guitars, and on the verge of losing everything else, too. It took me two years to get
back in the saddle. I began to look for a new
job, something doable despite my handicap (I
have severe bone problems; sometimes I can’t
use the right side of my body, and don’t get me
started about the pain).
It was then that I discovered the Institute for
Innovative Education (Institut für Innovative
Bildung – IfiB - Germany). I contacted them
to see if my knowledge of lutherie could be in-
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teresting for their projects, and they
told me “you are heaven sent!”
So I started to lead school kids
through technical projects: building basic synthesizers, amps, guitars, canjos (banjos made using a
can), radios, and of course, Rocklattes (more on this below).
This is how it works. Before a project
starts, we always ask the children
“what are you interested in? What
would you like to do?” Most of the
children today just want to build
a Smartphone or a PlayStation. Of
course, they can’t build things like
that (at least not yet!), but with a little guidance they find something
simpler that awakes their enthusiasm.
First, we make a list of instruments and other
technical objects they know, and we write it on

the blackboard. Then we mark the words with
a “b” for “building” or an “l” for “look into”.
After a final vote, they decide the winning project. Unlike traditional educational systems
where the kids follow a predefined program,
we give the children a choice, integrating them
into every aspect of the project.

Building their first instrument

What is a Rocklatte? Pronounced “rock-latte”
(like in “cafe-latte”) this is the most basic guitar you can build. With a minimal technical
challenge and at virtually no cost, it empowers the kids to build their own first instrument, with their own hands, something which
they can produce music with.
To build the Rocklatte the children cut a piece
of 1x2 inch lumber (2.5 x 5 cm) into six pieces,
using a Japanese handsaw; one long segment
for the neck and five shorter ones for the body.
Then they cut the fret slots in the neck, and
they drill three holes for the tuners. If they
want—and they always want– they can give
the headstock a personal shape.
53
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Then they hammer the frets into the neck.
With a chisel they take away a little bit of wood
to make place for the pickup (we use only one
pickup, cannibalized from guitars donated by
companies collaborating with the Institute).
After sanding all pieces they glue everything
together.
The next lesson will bring it near to completion. The children drill the hole for the jack
and the channel for the wire that comes from
the pickup.
The Rocklatte doesn’t use potentiometers—
we wanted to keep it as simple as it could be.
Then they mount the pickup, solder the jack,
and install the tuners. They cut two small
pieces of aluminium that they shape into a
bridge and a nut, making little slots on them
with a file, only deep enough as to keep the
strings in place.
The last step is to place the strings, tune the
instrument, and plug it to an amplifier.

Searching for new Paths in
Education
The Institute for Innovative Education (Institut
für
Innovative Bildung - IfiB) was founded in 2004 with
the idea of supporting the educational system
in
Germany and integrating the kids in the proce
ss.
They use innovative theories for transmission
of
knowledge via practical, hands-on projects. They
work together with the schools, and many activities
take place in the schools themselves, or in the case
of the Rocklatte project, in the author’s workshop.
Some machines like routers, Japanese saws and special tools are also received by the IfiB in donation
and made available for the work with the kids. Visit:
www.innovative-bildung.de

And then the magic happens. You can see it
in their faces. That is the moment you know
for sure that you must have been doing some(Continues in page 56)
thing right.

Rocklattes waiting to be loaded and stringed. Then its time to plug them
in and rock the hell out of the very foundations of the school building!

54
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A Story of Two First Guitars

M

y first own new guitar was a 6-string Eko
Ranger. In one hard turn of events, I was
forced to sell it —I really needed the money. I sold it
to a guy on the condition that I would be back for it
as soon as I could get enough money to buy it back.
He didn’t take me very seriously, though. His band’s
pianist accidentally broke the guitar (don’t ask me
how such thing could possibly happen).
Nearly 30 years later I began to write a book, a project that helped me endure not being able to work
with tools or to play the guitar. So I contacted luthier
Claudio Pagelli, in order to get some help with the
contents of the book. He gave me not only his expert advice, but also an invaluable support at a personal level. I was very ill at that time and he always
had the right words of encouragement for me.

Thankfully, later on I regained control of my body,
and completing the book was not necessary anymore. I
sincerely welcomed the chance of stop writing and getting back to guitar playing and guitar making.
Back to the guy who bought my guitar: as a way of
compensating me for having destroyed my beloved instrument, he gave me an old 12-string Eko Ranger. By
a curious coincidence, Claudio’s own first guitar was an
instrument just like that, so I decided to present him this
guitar as a gift.
I took the guitar to his stand at the Frankfurt Musikmesse
2012.
Claudio, speechless, took the instrument on his hands,
and fell on his knees. I will treasure that moment as one
of the most moving of my life. Thank God there was
someone there to take a picture of that instant.
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(Continued from page 54)

The “Rocklatte” can be tuned in E-A-D to
play power chords, or you can tune it in open
chords and use it for slide playing. When I was
developing the concept for this project I built
different versions of it, and I still like to mess
with all of them. Having only three strings is
technically limiting, of course, but it is also
fun and brings many musical ideas to my inspiration.
When the project was finished, we had the
chance to show what the kids made this last
year in school; a local event in a city neraby
was the perfect opportunity. I swear: twenty
children playing “Smoke on the Water” with
twenty Rocklattes through some big amps is
something that can shake the back teeth of
Black Sabbath’s musicians themselves—yes,
Ozzy included.
Regarding the guitar parts, the IfiB buys guitars in bulk at a discounted price, and we
take from them whatever is needed for the
project. Other contributors to this project are:
Stevens Guitars (www.guitars.de),
Pyramid
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Strings (www.pyramid-saiten.de), Klann (www.
klann.de); Nik Huber (www.nikhuber-guitars.com),
and Wolfgang Schott (www.bildhauer-schott.de).
We get the amps and tuners at a much reduced price from two companies that prefer to
remain anonymous. These projects will go on
for maybe five more years, provided that we
find more helpers to finance it. We are always
looking for people or companies willing to help
the kids and their schools. They would also
be helping the guitar customers of the future.
My first lessons in guitar making, many years
ago, were offered to me in the Waldorf schools,
an institution that, just like the one I now work
for, supports the children’s education with innovative methods that put them in the centre
of the process. So, the circle that started back
then, comes now to a completion in a curious
way. That 13 year old kid who learned how to
build a guitar thanks to such an educational
system, now stands on the other side of the
classroom, helping this new generation to discover that same wonderful path.
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BOOK REVIEW

The Life
and Work
of a True
Dreamer
“Wandré - The Artist
of Electric Guitar”,
by Marco Balestri

BY NEAL SOLOPONTE

G

ood biographies are hard to write.
They require first-hand analysis of
works, interviews with people that actually
met that person (if at all possible), and to discover and unearth unedited testimonies.
Good books about lutherie are also hard to
write. You need to go into painfully accurate
technical detail, excellent graphics, and good
description of processes.
It took author Marco Ballestri twelve years
to write this book with such outstanding biographic standards. But surprisingly, it has
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also quality lutherie writing for good measure.
“Wandré” takes us through the life and work
of Italian luthier Antonio Wandrè Pioli
(1926-2004), a creative mind that set up the
first electric guitar factory in Italy in the 50s,
producing some of the most innovative, wildly
experimental models in the history of that instrument.
Materials, shapes, and colors where the resources for his creations; however, at a deeper level these elements spelled a more subtle
message, one of futurism, symbolism, and
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philosophy, all resonating as an the echo
of the bravery already shown as a partisan
when he was only 16 –an heroism that his
bold designs faithfully mirror.
Was Wandré ahead of his time? No doubt.
This caused him moments of utter despair,
leading him to the verge of suicide, but he
always bounced back driven by his desire to leave a dent in the universe. Like
most people ahead of his time, he defied
the narrow-minded society of those years,
but also served as a role model for those
who came later on, setting the base for the
golden times of production and design of
musical instruments in Italy during the
following decades. And the best proof is
the avid hunt these instruments are under, all over the world.
Is this book for you? Well, let’s review the
author’s advice:
• If you are an extreme guitar aficionado/fetishist, or a lover of extreme biographies, you will enjoy the whole book.
• If you are a collector, read chapters 1,
4 and 5.
• If you are a trader or a trafficker (and I
think luthiers fit in this category, too)
focus on chapter 5 (which has 118 pages—more than 40% of the book).
The method and organization of the hundreds of pictures, documents, and figures
is painstaking; all of them are reproduced
in a high quality edition (big format, thick
paper, high resolution) that justify the 50
euro mark on the price tag.
Additional information:
Anniversary Books - http://bit.ly/1Abpzzg

59

 Issue #3 - 2Q/2013

THE INTERN’S COLUMN

World Cup Fever

I

finally got the green light to write my
own article for the magazine.
It took me some time to find a subject
that would interest most readers. Because you know, you have the violin bunch,
the electric guitar freaks, the harps-geeks...
and I wanted to write something that would
appeal to everyone.
So I decided to write an article about the FIFA
World Cup.
I first wrote a lengthy, controversial analysis
about the Uruguayan player who keeps biting
the guys in the other team. I proposed biting
be allowed in all matches in order to increase
popular interest in the sport. I thought about a
mix between football and a kind of a “Game of
Thrones” action-packed dynamic. Both things
have killer ratings on TV; why don’t combine
them? It was genius.
But still there was some element missing; I
needed something more specifically targeted
to the core demographics of this magazine’s
readers. Luthiers, you ask? Nope: guys. I
wanted to give them more of what they like:
fights, sports, and ... girls! Just think about
it: what is modern marketing without them?
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So I outlined an article about how the TV
cameras in the World Cup matches should
show what’s happening in the game only
when someone scores, and spend the rest of
the time transmitting images of all those cute,
hottie fans in funny hats, bikinis, and stuff.
Give the audiences what they want, that’s
what I say.
Then the boss asked me: “How is that article
about lutherie coming on?”
“Uh... Nice”—I deflected.
“What instrument have you chosen to write
about?” he insisted.
There did he go again, always sticking to musical instruments, never opening his eyes to
what is really going on in the world.
“Oh, I am deciding between a few short-listed
ones,” I pretended.
I ended up writing a 17-page article about the
vuvuzela, that magical, underrated musical instrument; the only one born in the very
heart of an event that is the passion of multitudes all over the world: Football!
The article didn’t get published.
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In Europe: visit www.lospennato.com | email: info@lospennato.com
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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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