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Alternative Woods 

 
  

 My intent tonight is to discuss what is desired in a wood to make it 

suitable for Instrument construction. This is from my own experimenting 

and research as well as discussions with other Luthiers.  

  In order to understand what might be desirable in alternative woods 

one must first understand what the properties of a traditional wood are that 

contribute to the acoustics of instruments. Then one might look for woods 

that have similar qualities to achieve similar responses.  

To this end there is more than one variable, so it is important to have a 

clear concept of the sound one wants to achieve before you start. The other 

aspect you want to understand is what you are trading away, be it in sound, 

or structure, or aesthetics versus what you are gaining by using another 

wood species. Perhaps economics may also be considered in this balance.  

We live in an age when all musicians are not connoisseurs of resonant tone 

wood and want a less expensive instrument to carry on tours or play on the 

street. The other end of this spectrum is a collector that wants incredibly 

figured woods that still deliver a good tone. So be aware of the purpose of 



your choice to use a wood not traditionally found on an instrument. This 

helps you accept any acoustic changes that might occur.  

 Woods can be tested with some science though many of the properties 

become relative to other species. This can help identify what wood might 

work similar to a traditional species so actually using it is not a random 

guess.

  
 

 In 1987 I began to buy some alternative woods to use in my shop. 

This added another dimension to the teaching I had began. Donôt be afraid of 

the wood, Feel it, flex it, knock on it, and learn to draw out its best qualities 

and reinforce its weaker ones. 

Caught with money in a wood yard, one may choose to resort to the 

age old Tap Tone to determine the resonant quality of any given species that 

fits the budget. In 2001 I was at a Wood Auction and bought a number of 

species that sounded good to the rap of a knuckle & were more than 8ò wide. 

I know the spread of my right hand is about 8ò so I always have a measure. 

This experience is really what started my experimenting with alternative 

woods on a larger scale, prior to that I had tried a few species but not on any 

scale.  



           Timber cruisers can make a good Spruce tree vibrate with the blunt 

end of an axe swung as high up the trunk of a living tree as they can reach.  

This is the first tap tone used in tree selection. If you have ever heard a tree 

being cut in the forest with an axe you know the sound can ring thru the 

forest a long way as the vibrations travel up and down the trunk. 

 
 

  Two basic properties to consider, in instrument building, are Mass 

and Stiffness.  

Mass is defined as; the property of a body that is a measure of its 

inertia, commonly  taken as a measure of the material it contains & causes it 

to have weight in a gravitational field and é along with length &  time  

constitutes one of the Fundamental Qualities on which all physical 

measurements are based.  

         Simpler put, the measure of the amount of matter contained. This can 

be thought of as Potential Energy.  

More important to a luthier , the greater the mass the more force is 

needed to produce an acceleration or movement. Conversely, the less mass a 

wood has, the less string tension used to put it in motion to produce a sound. 

String tension when plucked is the instrumentôs source of Kinetic Energy. 



The kinetic energy available will determine how much of the instruments 

wood mass or potential energy is put into motion. 

  Mass absorbs this kinetic energy. This is called damping. The treble 

response tends to damp quicker in woods with more mass. The greater 

inertia caused by the mass can move the plates in larger resonating arcs, 

favoring larger sound waves or bass sound waves. However Mass is also 

related to Density. Density is also related to stiffness. Wood density is mass 

divided by Volume. 

 

 
 

 A denser wood will have more mass, and generally be stiffer. It can  

be thinned to reduce mass yet maintain the desired stiffness. A less 

dense wood can be braced stronger to achieve desired stiffness, 

without accumulating too much mass.   Density is another aspect to 

consider when selecting wood. We are looking for a balance of mass, 

density and stiffness in our wood selection.  

Stiffness is the other major consideration. Stiffness will allow 

vibration to transfer with little loss of energy. It will maintain vibration 

within itself as well as move it to other connected instrument pieces without 

major loss of energy. This is important as a stringed instrument has very 



little energy input to begin with. Most of the string energy is used to vibrate 

the mass. The stiffness is essential to transferring & maintaining the energy 

so the whole instrument is in phase with itself.  Stiffness will add to treble 

response, attack response, and sustain. Stiffness can be inherent in the 

tonewood used in the plates or to some extent it can be braced into the 

instrument. A braced plate acts as an integral unit, the bracing supporting the 

plate stiffness, rather than compensating for it if a piece is thinned too much, 

or is not inherently stiff to begin with. 

The ratio of stiffness to mass will determine the resonant frequency of 

a wood. Greater stiffness has a higher frequency response. Greater mass will 

lower frequency response. An instrument tries to balance these to fit the 

range of frequencies it plays. 

The Modulus of Elasticity is a measure of wood stiffness. Stiffness is 

the ability to support relative to the amount of deflection. Wood strength is 

the point of deflection that breaks a piece of wood, or Modulus of Rupture. 

Modulus of Elasticity (MOE) is used to compare stiffness. It has also been 

used with wood density to determine an acoustical coefficient or the ability 

to resonate. This can be used as a guide to select new woods that might 

possibly work for acoustic instruments.  

  The formula for the Ability To Resonate ( ATR ) is 

 
square root of ( MOE divided by wood density cubed). 

So you need to know the MOE which requires deflection tests of that 

species and that particular sample, as it varies in regions and with in trees. 

Density affects the stiffness of a species. Density is something we want to be 

aware of when picking an alternative wood or even a wood within a species 

as it varies a great deal even within a tree or where the tree was grown. 



Density is a determining quality when assessing the speed of sound in a 

wood. Denser woods have a faster sound speed. A Lucci meter will read this 

for you or you can use a formula to work it out. 

 

 
The formula for Speed of sound is ; 

 .98  X  frequency in Hz  X  length squared divided by thickness.  

  The .98 is a correction factor for the frequency Hz.  

You need to be able to measure the frequency the wood vibrates at 

either with a strobo scope or by ear with a tuning fork.  

This can be taken into a radiation ratio for comparative assessment. 

To establish a radiation ratio you divide the speed of sound in a wood by 

SG, specific Gravity or density . The higher the radiation ratio the denser the 

wood is by weight, and the faster sound will travel thru it. 

 

    {  To conduct sound, wood is resonating. In violin making the resonant 

frequency of the neck & finger board have a B0 factor. This is tuned by 

some.  The density of the materials used greatly affects the frequency 

response. Density will increase the speed of sound. } 

 

 



 

I donôt have a Lucci Meter, seldom do I calculate the speed of sound. I 

assess the stiffness by flexing a wood in my hands while I am working it.  I 

will consult charts when I am researching possible woods. I do measure the 

weight of wood parts as I build them to understand the ranges I am working 

with. This is an ongoing project since about 2009. Prior to that, I simply felt 

if a wood was heavy or light while I was working with it in sizes used for 

instrument building. Some Luthiers refer to this as intuition. I think of it as a 

Library of Experience in  assessing wood 

properties.

 
  

The European woods are preferred by many builders. These set the 

standards in the 16
th
 & 17

th
 century. Living in North America I use more 

North American woods than European. But looking at the woods they have 

used helps to pick wood in this continent. Contrary to much popular belief,  

the variety of wood used throughout the centuries by European builders is 

significant.  

I said in 2001 I was at an auction of a wood dealer after 22 years of 

business. It lasted 12 hours with 2 separate auctioneers the last 5 hours and 

an ongoing silent auction. I went with a budget but spent 5 times the allotted 



amount. I still use some of that wood today. Some was mahogany in timber 

but over half was wood I was unfamiliar with. As I mentioned it resonated 

well to rap on, it was 8ò wide for backs, or the price was too good to refuse. 

When I brought it all home I began to research what properties it had. Much 

of this wood has been used in guitar construction since then with good 

results. 

 
 

 I also have a couple of students that have become involved in sawing 

& re-sawing for Lumber mills and instrument construction. This has 

provided access to new species to use through the years. If you canôt be in 

the right place at the right time é it is nice to know someone that is, 

especially when they will share it with you.  

Lets start with top wood. Spruce is the most common. There is a big 

assortment, all with different 

qualities.



European Spruce has been used for centuries & with stood the test of 

time. Many people still prefer it today to North American varieties. In 

general it seems European woods tend to be harder. Slide6b That 

would be density, coupled with stiffness. Remember Europe is a large 



place so it depends if it is from the north of Italy or Norway or 

Hungary as to the characteristics it has.  

I would caution people to use Latin Genus names whenever possible 

as common names are interchangeable & confusing. I will identify them and 

use the most common name I know in this lecture. 

 
Englemann Spruce ( picea engelmanii) is the closest North 

American tree to Euro spruces. It is whitest of the North American 

spruces. In holding it I would judge it less dense and Lighter than 

Sitka but I have seen tests ( David Hurd; ñLeft Brain Lutherie)  &( 

Les Jozsa: Stiffness, Density and Resonating Quality ) that mark it 

denser than Sitka Spruce.  The MOE is less than Sitka, so the density 

is not making it stiffer. The ability to resonate scores lower than other 

spruces, though the  resonance is quite acceptable.  I have used it in 

steel strings and classicals, finding the nylon strings can drive it 

sufficiently.  

 The fibres run longer & one must be careful not to tear out strips that 

can look like a knife cut. This fibre structure gives it the stiffness for 

resonating. The trees grow smaller which results in the sapwood and core 

sometimes being used to get a wide enough piece of wood for a guitar. This 

also means in a vertical cut, the annular rings are seldom consistent in the 


