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Grenadilla Wood and the Environment

By Larry Naylor

[From The Woodwind Quarterly, issue 6, August 1994, edited by Scott Hirsch]


At the recent 1994 NAPBIRT convention, Larry Naylor participated in two presentations on the clarinet.  The first of these was an extensive discourse on conditioning methods and maintenance for woodwinds.  The second clinic was an audition test of listeners’ discrimination between instruments maintained and conditioned by the different component materials and treatment methods.  We present first the discussion on protection from environmental effects, followed by The Clarinet Listening Tests.  –Editor

Introduction


This article discusses the concept that organic (tissue-derived) oil treatment will improve a wooden instrument (even radically).  Considering the subject to be established technology, I have issued a challenge to NAPBIRT members to offer testable data which could disprove this concept.  To date, I have received no refutable data, although I have actively tried to disprove it myself.


I have worked for many years, as both a professional musician and a repairman, in humid areas—Seattle, Hawaii, and Massachusetts.  After moving to Denver, I realized that the whole ball game had changed.  Reeds no longer worked as expected, pads leaked badly, and grenadilla instruments became very erratic.  Reed and pad problems were solved fairly quickly, but the problems presented by grenadilla instruments took many years of research and numerous experiments to solve.


During the fall of 1991, I recognized the underlying organic mechanism that determines the interaction of wood fibers, water and organic oils.  This realization represented a major breakthrough for stabilizing grenadilla wood in dry climates.  Please note: I’m using ‘organic’ in the old sense.  Organic materials are derived from living tissues, as opposed to petroleum and coal.  We will examine the interaction of wood fibers, moisture and oils, to understand how these factors combine to affect the playing qualities of grenadilla instruments.  By becoming acquainted with a few fundamental principles, we should be able to predict what will occur with grenadilla wood in dry or humid climates.  Also, we can predict what will occur to the instrument’s resonance as a result of the type of oil (organic or petroleum-based) used.

Historical Errors of Analysis


I’m sure you’ve heard it before:  If you oil your instrument you will ruin it, or Your instrument will crack if you don’t oil it.  How about:  If you oil it you will ruin its resonance.  And another:  Grenadilla wood is so dense that it doesn’t absorb oil anyway, so why bother?  Recently, a new statement has been added to our music mythology:  If you oil the wood it will rot.  These are some of the standards that notable educators, professional players and repairmen have been employing for most of this century.  They don’t impart much information and can be quite misleading.  We shall soon see how to understand and place these statements in their proper contexts.


First, be very careful to identify incomplete statements, unsupported opinions and erroneous conclusions.  For example, I could agree with the statement:  You should never use bore oil on your instrument.  Why?  The statement didn’t define the type of bore oil to use.  “Bore oil” is not a specific term.  It can be made of anything you choose to put in the bore of an instrument!  I would generally agree with the statement:  You should only use organic (tissue-derived) oils on your instrument.  However, organic oils are not all the same.  Some work much better than others.  I would fully agree with the statement:  You should carefully use a blend of olive and sweet almond oils for regular bore maintenance.


To my knowledge, all bore oils on the market contain either petroleum distillates, mineral oils or synthetic oils.  Petroleum-based bore oils should not be used on grenadilla wood.  There is a significant chemical difference between petroleum and organic oils.  Petroleum oils are used in inorganic systems.  Would you consider frying a batch of hash browns in 30W motor oil?  Organic oils should be used in organic systems, for example, hash browns in your stomach.  Grenadilla wood is an organic, tissue-derived system.


Historically, the first major error regarding ‘bore oil’ resulted from a failure to identify the correct type of oil to use (organic or petroleum-based).  It was apparently assumed that anything one chose to put in an instrument bore would have the same results.  This is simply not the case!  Unfortunately, educators, performers and repairmen lack the specific chemical knowledge necessary to recognize and identify the characteristics of different types of oil.  The second major error resulted from a failure to identify how the local environment affects the wood’s moisture content.  Just because a manufacturer kiln-dries his wood, doesn’t mean that it will forever hold consistent moisture content.  This is a critical oversight, because it is very important to understand the interaction between wood fibers and moisture, and adding organic oils will further modify this interaction.  Compounding these errors are manufacturers who have been generally unwilling to share their expertise with repairmen and educators.


Occasionally, one can find a distant voice in the literature saying:  I use almond oil.  It is too bad that these people didn’t make more noise.  They were the first to identify the correct type of bore oil.  These voices were buried by others who couldn’t or wouldn’t recognize the difference between petroleum and tissue-derived organic oils.

A Dry Climate Dilemma


How does one render a grenadilla instrument stable in a dry climate?  Typical problems are key fit, tenon rings and leaks.


Most grenadilla instruments shipped to a dry climate will undergo many changes as they acclimate.  Keys may become too loose, or tighten and bind.  Tenon rings will loosen, pads will usually leak, and socket-to-tenon fit will become loose and unstable.  The scale of an instrument may change, and the overall pitch will tend to go flat.  It is an obvious observation that grenadilla shrinks as it loses moisture.  If tenon rings fall off, then outer diameters are shrinking.  If tenon-to-socket fit becomes fundamentally loose, then outer dimensions are getting smaller and inner dimensions are getting larger.  If keys bind or loosen, you should then know that the distance and orientation between posts are changing.  I had to learn how to treat grenadilla wood in such a way as to render it stable in a dry and changing environment.  This treatment also had to maintain, if not enhance, the qualities of the wood and the playing characteristics of the instrument.
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Let’s take a closer look at grenadilla wood (Figure 1), to understand how it can change as a function of its moisture content.  A very dry or wet climate presents a special case that reflects the natural tendencies of grenadilla wood.  The dry condition hole is smaller than the manufactured condition hole, while the wet condition hole is the largest.  Wall thickness on the top and bottom increases as you go from dry to wet conditions.


When wood shrinks, the wall of the instrument collapses into itself.  Outer diameters get smaller, while inner diameters get larger.  This collapse is not uniform because the wood grain itself is not uniform.  The outer and inner diameters will become oval rather than remaining round.  If you try to measure these changes, you will quickly find that you are dealing with major and minor diameters.  In other words, any holes in the wood (the bore, tone holes and post holes) will generally get larger as the wood shrinks.  Holes will become oval due to their relationship with the grain.  These dimensional changes are slight and hard to measure.  A reliable way of “measuring” this change in an instrument is to play it.  Assuming that all pads seal well, any changes in the instrument’s scale and relative pitch, over time, can be interpreted as dimensional changes of the bore and tone holes.  This includes instruments that have been declared “played out.”


The condition of the wood, as the instrument is being manufactured, is extremely critical.  Wood that is slowly aged or seasoned will be noticeably more stable than wood that is not.  There are many factors that contribute to a world-class reputation, and I’m sure that the seasoning of wood is a fundamental one.  There are major differences in wood processing.  One instrument maker admitted to me that he can only afford to warehouse his wood for about six months before machining.  Others might season their wood for five or more years.  Just remember that well-seasoned wood will be more stable than unseasoned wood.


When wood swells, the orientation of the major and minor axes of the oval bore changes or rotates 90o from wet to dry conditions.  This change of orientation will apply to any holes in the wood (tone holes and post holes) and sockets and tenons, as a consequence of their orientation to the grain.  Tenon rings may inhibit observation of changes in the shape of the sockets.  Looking at Figure 1:  if post holes were drilled in the top of each example, the same holes in the dry wood example would be shallower than the manufactured example, which, in turn, would be shallower than the wet wood example.


Let’s take a closer look at wood fibers to understand the shrinking process.  Each fiber is composed of thousands of long molecules of cellulose glued together with lignin.  (Imagine a bundle of soda straws lightly glued together.  Also imagine that each straw is not very straight—some straws may wind through others.)  There is much more space within this bundle as opposed to solid material.  The molecules within the fibers like to have water within and around them (they are hydrophilic), but as they lose water they shrink and their shape begins to change.  The glue (lignin) will also change its shape according to moisture content.  While these fibers will readily change their diameters as they gain or lose water, their overall length stays essentially the same.  The shrinking fibers will change from being round to being oval, complete with kinks and winding.  As they shrink, the wood fibers may become mechanically bound in random ways with their neighbors.  Depending upon how uniform the fibers were originally, this mechanical binding can generate much localized stress.  Even a fine piece of wood is not uniform; therefore, it will always be under increasing stress as it dries and shrinks.  As stress grows, the overall mass becomes more brittle and may begin to warp or wind.  If the bundle becomes brittle enough it may break apart with any further stress (throwing water on it or adding hot air).  I equate relative brittleness with the amount of stress present between wood fibers.  Knots and burls will represent an area of increased, localized stress.


Any standard grenadilla instrument that acclimates to a dry climate will be subject to increased stress.  Its bore and tone hole dimensions will change.  Its key fit will be compromised, and it will be more likely to crack and check.  Unfortunately, petroleum-based bore oils do not interact with wood fibers to reduce or eliminate this stress.  Why?  Here is a clue:  have you noticed that petroleum-based cork grease will cause tenon corks to harden and eventually fail (rot or crumble), while organic grease (tallow) will keep corks soft and resilient for a very long time?

What Do Standard Bore Oils Accomplish?


To answer this question we need to understand just one common physical characteristic of standard bore oil compounds.  They are generally non-polar; meaning that their molecules do not have areas of positive and negative charge.  Water, however, is highly polar; one side of the molecule is positively charged, while the other side is negatively charged.  In fact, water is so polar that its molecules hydrogen bond with each other.  The hydrogen bonding between water molecules is so strong that it will exclude or squeeze out non-polar molecules, resulting in an immediate separation from non-polar substances.


If an oil (or other substance) does not like (or mix with) water, it is said to be hydrophobic.  The nature of “standard” bore oils includes hydrophobia.  On the other hand, a substance is hydrophilic if it has an affinity for water.  Organic oils, such as various vegetable oils, are hydrophilic.  If you apply petroleum-type oil to grenadilla wood, you will notice that it doesn’t appear to penetrate.  We now know that this is because this type of oil is hydrophobic, whereas the wood fiber molecules are hydrophilic.  The physical size and shape of petroleum molecules also have much to do with its ability to penetrate wood.  Using petroleum-type bore oil on wood is like trying to mix petroleum oil and water—it’s not going to happen!  The oil will just sit on the wood’s surface and foul things up.  Their use appears to be an attempt to generate a vapor barrier at the wood’s surface.  Attempting to generate a vapor barrier on grenadilla is a difficult thing to do, and we shall see that it is also the wrong thing to do.


Let me give you two more definitions:  Adsorption—the surface retention of solid, liquid, or gas molecules, atoms, or ions by a solid or liquid;  as opposed to, Absorption—the penetration of substances into the bulk of the solid or liquid.  Since they are non-polar, we can conclude that petroleum-based bore oils are not chemically compatible with grenadilla.  They are only adsorbed, and do not interact with wood fibers.  Their use will cause many problems, including increased brittleness and interference with the wood’s ability to absorb organic vegetable oils.

An Organic System—It Breathes


Grenadilla instruments represent an organic system.  It matters little what you may choose to do to the wood because it will always want to breathe in response to its local environment.  I use breathing to indicate the dimensional changes of the wood as it gains and loses moisture and heat.  Neither petroleum nor organic oils will stop this process of breathing.   When an instrument is played, its moisture content will rise and the wood will swell.  When it is swabbed and put away, its moisture content will fall and the wood will shrink.  The dryness of the local environment becomes critical here, since this determines how dry the instrument really becomes and, therefore, how much it will shrink.  The greater the swing in moisture content, the more the wood will be stressed.  Add to this stress rapid changes in temperature, and you will increase the likelihood of cracking and checking.


Figure 2 shows a representation of moisture content in wood.  The graph can also be an interpretation of dimensional changes of the wood as the instrument undergoes wet and dry playing cycles.


Remember that the greater the fluctuation in the moisture content, the greater the stress occurring in the wood.  There are no direct means available to determine exact moisture content from relative humidity, but we are concerned here with the overall process of gaining and losing moisture.  Therefore, for our purposes, we will assume 50% humidity will result in 50% moisture content.  The variable duration of each cycle is also irrelevant to our investigation.


If you wish to do so, you could interpret Figure 2 with moisture and thermal expansion/contraction gradients.  When an instrument is played, moisture saturated air and heat will be present in the bore first.   Therefore, expansion will begin at the bore’s surface.  The rest of the wall thickness will also respond to moisture and temperature, but at a progressively later time.  Heat will travel quickly through the wood, from the bore outwards, while moisture will travel more slowly.  This time lag will result in the generation of unequal pressures within the walls of the instrument, from the inside to the outside.  This can be interpreted as an expansion gradient—the inner bore wants to get bigger faster than the outer parts of the wall.  If the changes in temperature and moisture occur fast enough, the pressures generated may overcome the elasticity of the wood and it will crack on the outside to relieve internal pressures.  This is the reason it is so important to play a wooden instrument only after it has warmed to a comfortable room temperature.


We need to add the factors of user care and Murphy’s Law.  Some people take wonderful care of their instruments and they never crack, while others crack in spite of good care.  If a person plays his grenadilla instrument many hours a day, the user-generated environment may tend to override climatic influences.  The instrument is played frequently enough that it doesn’t get the chance to completely dry out.  Remember that dry is relative to the local environment.  If the player frequently swabs his instrument, moisture will not have as much time to saturate the wood at the bore.  If the instrument is less frequently played, its moisture content will more closely reflect local humidity.


Caustic saliva is another factor that affects the instrument’s immediate environment.  Some people have very strong saliva that can easily damage a wooden bore.  You can’t replace wood that has been digested, but you can learn to protect it from the destructive effects of saliva.  Saliva damage is indicated if the grain in the bore becomes more pronounced over time.  Strong saliva will also noticeably bleach the color out of the wood at the tenons.

An Organic Answer

—A Mediator That Renders Wood More Resilient—


A fine instrument will represent an artfully designed bore with tone holes that are sized and positioned to match the bore.  If the wood shrinks or changes much dimensionally, this critical balance between the bore and the tone holes will be disrupted and the instrument will no longer play as it should.  It appears that the bad reputation that bore oil has acquired comes from the use of the wrong type of oil.  If you wish to correct dimensional changes that result from shrinking, you can’t use petroleum-based oils.  They just don’t have the needed property of interacting with wood fibers and moisture.  You need a method that will help wood regain its manufactured dimensions by increasing its resiliency.


The object of oiling the bore should be to regain and maintain the acoustic balance between the bore and the tone holes, and to reduce the tendency towards cracking, checking and chipped tone hole faces.  The only way to accomplish this is to render the wood fibers more resilient, thus enabling them to regain a position of lower stress.  I find that an organic oil treatment will allow the wood to accomplish these goals.  Organic oils do not directly cause wood fibers to expand—only the increased presence of moisture will do this.  Organic oils act as mediator between wood fibers and moisture.  The oils appear to help the wood to maintain a somewhat greater moisture content in drier climates.  Organic oils directly contribute to enhanced resiliency and resonance, as well as increased strength and resistance to cracking and checking.


I have found that certain vegetable oils work extremely well as a grenadilla treatment, especially a mixture of olive and almond oils.  Grenadilla wood, olive and almond oils come from trees.  This means that they will all contain similar and compatible chemical compounds.  Interestingly enough, organic cork grease made of tallow is also chemically compatible with wood and cork.  Cork will not absorb petroleum-based cork grease, but it will absorb organic greases.


Many years ago, some manufacturers used a multiple (mostly organic) oil immersion process between the stages of machining instrument bodies.  I know of only one manufacturer who may still be doing this today.  Since manufacturers are apparently not immersion-treating their wood during processing, I have, by default, concentrated on developing a retro-immersion oiling system.  It would be most beneficial if instruments were immersed while they are being made, but a retro-immersion appears to be much better than none at all.  I have found that a retro-immersion even improves the above-mentioned manufacturer’s immersion processed instruments.  The immersion oils I use are 100% organic, although the mixture contains other ingredients besides olive and almond oils.  The results of this immersion process have been very exciting, if not startling.  My best work is achieved when I perform an immersion treatment of the body and then mechanically rebuild the instrument.  It is then up to the customer to maintain the condition of the wood by oiling the bore, tenons and sockets with an olive and almond oil mixture, as necessary.

Vegetable Oils

—A New Definition of Bore Oil as A Mediator—


While grenadilla wood and vegetable oils are produced in an aqueous environment by trees and other plants, they are not classified as being soluble in water, but they naturally incorporate water within their molecular structures.  They are all hydrophilic (they like water).  Vegetable oils consist of surprisingly similar chemical compounds, but in differing proportions.  Pharmaceutical sweet almond oil is composed mainly of very light oils, and is classified as non-drying.  Non-drying means that these light oils do not readily polymerize or link to form longer chains.  When organic oil polymerizes, it will change from a liquid to a solid.  Note that the solid polymer is also hydrophilic; it will still contain water molecules within its molecular structure and interact with moisture and wood fibers.  Olive oil contains a greater proportion of heavier oils than does almond oil, and these heavier molecules are more capable of polymerizing.  Olive oil is called a partially drying vegetable oil.  Linseed oil contains even larger molecules, and is definitely classified as a drying oil.  Linseed oil is the base for oil-based paints.


If vegetable oils, in fact, interact with wood fibers, we should see and hear the physical results of this interaction.  In other words, if the wood moves towards its manufactured dimensions, then the instrument should play more as the manufacturer intended.  The process of vegetable oil absorption, however, will be impeded if the user or repairman has used petroleum or other hydrophobic products on the wood.  I have also found that the wood’s moisture content will determine how much vegetable oil is absorbed.  The absorption of oil increases as the moisture content falls.  Therefore, moisture can displace vegetable oil.

Immersion


When I do an immersion rebuild of an instrument, I have the opportunity to perform all necessary mechanical work after the wood has stabilized from the immersion.  Instruments will tend to change in the following ways:

1. Regain their original scale—Play more in tune with themselves, unless the instruments have been previously rebored, had tone holes undercut, or are poorly designed and manufactured.

2. Regain original pitch—The pitch will rise, enabling the use of standard barrel lengths.  This is a result of the reduction of fiber stress.  The only exceptions involve instruments that have been poorly designed and built, have been rebored, or have had tone holes modified before the immersion treatment.  I rarely have to modify tone holes and bores on fine, major brand instruments.  Customers will typically comment that the scale of their instrument becomes “locked in and very stable.”

3. Regain a snug tenon-to-socket fit—Tenon and socket dimensions are not particularly standardized and are notoriously unstable.

4. Out of round tenons will move towards becoming round again.

5. “As is” key fit will improve—unless key fit has been altered from its manufactured condition.

6. Warped bodies will tend to straighten—Some will only slightly improve, while others will become as straight as an arrow.  I suspect that the presence of petroleum-based products is responsible for impeding the immediate relaxing of wood fibers in many instruments.  The manufacturer’s seasoning techniques will also have a large effect here.

7. Gain resonance—This was an unexpected, but welcome, result.  I knew that immersion-treated instruments played very well, but I didn’t realize the extent until an exceptional clarinetist played my own personal instrument.


If you saturate grenadilla wood via immersion in certain vegetable oils you should observe the following results:

· Even very dry wood will not absorb a large amount of oil.  We are not looking for a “water logged” condition.  The higher the wood’s moisture content, the less oil it will absorb.  Moisture content will block the absorption of oil.

· Condensation in the bore will bead off the surface.  Oil-saturated wood will not allow a rapid uptake of moisture as the instrument is played.  While vegetable oils will allow moisture to diffuse through the wood slowly, they will not allow condensation to move rapidly into the wood fibers.

· If an immersion-treated instrument is moved from a dry climate to a humid one, the wood will be observed to sweat oil as the moisture content of the wood slowly rises.  If the instrument is then returned to a dry climate, it will absorb oil during hand oiling maintenance until it achieves a saturation condition relative to its current local environment.  Therefore, an oil-saturated instrument will remain dimensionally stable as it is moved from one climate to another, as long as the wood is given oil when needed.  If the principle of saturation is enforced, then the instrument’s tuning and scale will not change and key fit will remain stable.  Pads, however, may leak depending upon changes in their moisture content, their quality, and their method of installation.

· The condition, or smoothness, of the bore will improve over time.  A damaged bore will appear to be dull and rough, with the wood grain noticeably standing out.  With proper swabbing and oiling, the wood will tend to heal.  As the health of the bore improves, the grain texture of the bore should diminish.  Nothing will replace “digested” wood, but what is left will be greatly improved.

· Oils do not directly cause the wood to change dimensionally—only the wood’s moisture content will do this.  Wood shrinks or swells as a result of its moisture content and temperature.  The oil does enhance the wood’s ability to hold some moisture in drier climates, and allows the molecules in the wood fibers to move and realign to reduce stress.  The reduction of stress means that the wood becomes more resilient—as stress goes down, resiliency goes up.  The reduction of stress can be seen directly when warped bodies straighten after vegetable oil processing.


The following procedures work in a dry environment where indoor average relative humidity is below 50%.  Modifications should be made to these procedures as indoor humidity rises above 50%.


When immersing an instrument, I will cycle the bath temperature from room temperature to about 130oF for 48 hours (longer if the instrument is old or the wood is obviously damaged).  I will let the instrument drip dry for one to two days, then blow excess oil off with compressed air and lightly wipe excess oil off with a paper towel.  However, I do not want to remove all the oil at the surface.  I then let the instrument sit in a work basket for two to three weeks, and periodically wipe off excess oil.  This resting period is important because the wood will immediately begin to absorb moisture from the environment after the immersion.  As moisture and oil are being absorbed, the wood fibers will begin the process of relaxing.  Internal tensions and the overall dimensions of the wood will begin to change back to the original manufactured dimensions.  It takes about three weeks before the wood does not appear to be sweating or absorbing oil.  When this point is reached, I perform a final wipe-down of the instrument and bore, refit all keys, and add new pads.


Once the instrument is put in use, its playing qualities will further improve for an additional three to four weeks until it stabilizes.  During this playing-in process, the instrument needs to be treated as if it were a new one.  It should be frequently swabbed, and temperatures should be carefully controlled.  In other words, and immersion processed instrument will be initially unstable just like a new one.  It will need to be carefully broken in.


Instruments kept in humid areas can also benefit from immersion oiling, however, the procedures have to be somewhat modified.  Heating the immersion bath to 130o–140oF would be necessary to drive moisture out of the wood so that the vegetable oils can penetrate the wood fibers.  Remember, the presence of moisture in the wood will block the penetration of vegetable oils.  After immersion processing, you can expect the wood to sweat oil for three or more weeks.  The best solution for oiling in humid areas would come from the instrument being thoroughly immersion processed as it is being made.  Swelling and saliva damage represent the major problems in humid areas.  Saliva-damaged wood will absorb a slight amount of oil, but you may not be able to observe this.  You will see the effect of surface absorption, over time, when you note that the condition of the bore is improving.

Hand Oiling


Changes can be noted fairly quickly with an immersion-treated instrument, while the results from hand oiling occur much more slowly.  This means that periodic repairs may be necessary to compensate for the wood’s dimensional changes, because keys may bind or become too loose and pads may leak.  However, unless you plan to process a large number of instruments, the expense of an immersion oiling system may not be practical.


Hand oiling is a very complex and often misunderstood subject.  I’ve spent many years researching the subject, and experimenting with methods for restoring damaged grenadilla wood and procedures for bore oiling maintenance.  In all cases, only use pharmaceutical grade sweet almond oil, or a blend of vegetable oils with an antioxidant.  The ones I use are excellent, and are the only oils that I can honestly recommend.


One rarely needs to oil a wooden instrument in a humid climate, but life is different in other areas of the country.  When a wooden instrument dries in the Denver area, it really gets dry!  If the wood is reasonably saturated with oil, then the oil will block the rapid absorption of moisture from playing and from rising relative humidity.  Proper oiling will usually solve all the typical problems which wooden instruments may encounter in a dry or changing environment.

	% of Relative Humidity at 68-72oF
	Untreated Grenadilla Wood
	Treated Grenadilla Wood

	50% and UP
	Won’t demand or accept a noticeable amount of oil; exception should include saliva damage
	Oil 2 to 3 times a year; more if there is saliva damage in the bore

	30 to 50%
	Drying with dimensional changes; will accept some oil; wood subject to increased cracking problems
	Oil every 3 to 6 weeks; poor quality pad jobs will begin to leak as the pads dry

	20 to 30%
	Increase in binding or loose keys; dimensional instability; bore damage; will accept noticeable amount of oil
	Oil every 2 to 3 weeks; poor pad jobs will fail; floated pads with natural seats will be stable

	10 to 20%
	Wood very unstable, erratic key action and pad seal; increasing cracking problems and bore damage
	Oil every 1 to 3 weeks; only fine pad jobs will work

	1 to 10%

(Yes, I have taken readings as low as 1% indoors!)
	Instrument very unreliable and unstable; severe cracking problems, bore damage, binding or loose keys
	Oil as frequently as the wood will absorb oil or once a week; excellent pad jobs will survive


Table 1: RULE OF THUMB estimates of effects of indoor relative humidity.


Remember, moisture in the bore will block the penetration of oil.  If you have just finished playing the instrument, swab the bore thoroughly and let it air dry for 1 or more hours before oiling.  Apply only a very light film of oil.  You don’t want the oil to run into tone holes and octave or register vents.  Heavy oiling will foul tone holes, register vents and pads.  Over time, heavy oiling may also build up on surfaces.  After you have oiled the bore, hold the instrument up to a light and sight through the bore.  It should appear uniformly shiny.  If there are any dry spots, oil them again.  Wooden tenon shoulders and the end grain should be oiled, too.  This will help to prevent a loose fit between the tenon and socket.  Use a Q-Tip to apply oil to the shoulders and sockets.


If your instrument has metal inserts in the sockets, you will have to carefully oil all of the wood surrounding the metal-lined sockets on the outside surface.  If you fail to oil this area, the wood may eventually crack into the nearest tone or post hole.  To oil, cut a 1/16-inch wide strip from a business card or paper of similar weight.  Apply a partial drop of oil to the tip of the paper and carefully paint the surface of the wood.  Avoid getting oil on the adjoining keys and pads.


The only times I suggest oiling the outside of the instrument body are in the areas of a repaired crack, tenon shoulders, end grain and metal socket inserts.  Use a toothpick or a narrow strip of heavy paper to spread the oil, and avoid getting oil on the keys, pads and posts.


To oil your instrument properly, you must become aware of the rate at which oil is absorbed by the wood.  After oiling, the instrument should sit overnight for 12 to 16 hours.  After this period, hold the instrument up to a light source and sight down the bore.  If the bore appears dull, then the wood has absorbed all the oil—oil again.  If the bore is shiny, then the wood has absorbed all the oil it needs for the time being.  Before playing, swab excess oil from the bore, and wipe excess oil off of tenon shoulders.


Oboes and English horns present a special problem with oiling.  Because the wall thickness of the upper joint is quite thick, as compared to its very small bore, it usually takes many oiling sessions and several weeks to slowly bring the oil content of the wood up.  This is because the amount of oil you can safely apply each time is small, and the wood it has to diffuse through is very thick.  You will usually notice that the lower joint will saturate faster than the upper joint.  Saliva and condensation will leach oil from the bore faster at the top of the instrument.


Note that anytime you change your daily habits while playing a wooden instrument, or when relative humidity changes with the seasons, a degree of instability will be introduced.  Therefore, when you first begin an oiling maintenance procedure, the wood can be expected to become somewhat unstable for a while as it accommodates to its new environment.  Think of it this way:  the wood has been shrinking for years—when you begin an oiling procedure you will be reversing this long time trend.  All you need to do is be especially careful to swab frequently and avoid rapid temperature changes—baby your instrument!


If the instrument has been badly neglected, or has been in storage for a long time, it may be necessary to perform an oil immersion restoration of the wood.  This process does a wonderful job of restoring damaged instruments, and enhances all aspects of the quality and value of the instrument.  In any event, if an instrument is in poor shape, do not play it until all oiling maintenance has been thoroughly performed.  If you do play it, the instrument may very well self-destruct!

Frequency Of Oiling


There are an enormous number of factors that determine the frequency of oiling.  The following is a list of the most common factors.


Relative humidity.  This is a factor that has been neglected by most repairmen and professionals around the country.  A major reason for this oversight is that these folks have never been forced to deal with the effects of a very dry climate.


Number of hours played per week.  As you play your instrument, your saliva will leach oil out of the surface of the bore.  The more you play and swab, the more oil is removed from the bore.


Saliva type.  Some people’s saliva and body acids are very caustic and can eat through pearls, pads, nickel and silver plating, digest bore oil in the bore and damage wood fibers.  If you have any of these problems, oiling will protect the wood from saliva damage and minimize or prevent mineral deposits and moisture tracking problems.  The antioxidant I use in my oils also minimizes or eliminates the digestion of oil in the bore and wood fiber damage.  Remember, the stronger your saliva is, the more frequently you should oil your instrument.


Thoroughness of swabbing bore.  The more you swab, the more oil will be removed.  Still, it is extremely important to swab frequently.  You always need to protect the bore and pads from excessive moisture and saliva.


Age or maturity of wood and its quality.  Generally, the older the wood becomes, the less oil it will absorb.  However, we are talking about instruments that are 30 or more years old.  The qualities of grain structure and density of the wood also affect the rate of oil absorption.

Oiling Rods

Oboe/English Horn


Many years ago I found that if you use a feather to oil an instrument, then try to use the same feather later, the thing will disintegrate.  You really don’t need pieces of feathers sticking out of your tone holes.  I oil so many instruments that I developed an oiling rod for oboes and English horns for my use.  My customers liked the idea so well that they ordered them for themselves.  These rods may also be used to very thoroughly dry instrument bores.  I make an oboe rod and a combination oboe/English horn rod.

Clarinet


If you use a worsted swab on a wire handle, you need to wipe down and clean the swab after each use.  If you allow oil to build up on the swab, the oil will eventually begin to polymerize.  If you use a swab in this condition, you will produce a gummy mess in the bore of your instrument.  Before using a worsted swab, be sure to cut the diameter of the swab down to less than ½ inch.  You do not want to force an oiling swab into the bore, because this will force oil into the tone holes.


Pull-through swabs should never be used to oil clarinet bores.  You have no control of the amount of oil being deposited, and the oil will be typically forced into tone holes.  I have developed a bore oiling rod for clarinets that allows you to carefully paint the bore.

Piccolo


Simply use two pipe cleaners that have been twisted together.  Apply one or two drops of oil on one end of the pipe cleaners.

A Simple Experiment for Skeptics


A special benefit comes from knowing why certain procedures work.  If you live in a dry or marginally dry area, you probably have warped and even cracked hardwood carving boards in the kitchen.  Take one that is clean and dry and put it on a flat surface with the crown up.  Measure the height of the crown.  Then thoroughly wipe the board down with olive oil on all surfaces.  Let it sit for a day or more and re-measure the height of the crown.  You will probably find that the wood has less of a crown as it is recovering its original shape.  Be sure to note if the wood is absorbing much oil.  I get dramatic results in my kitchen.  This use of olive oil is what old-time butchers used on their butcher blocks to prevent fiber deterioration and cracking.

Conclusion


There are an immense number of factors that will affect the way your instrument plays.  I have stated that an immersion oiling will add more resonance to your instrument.  But the seal of the pads, and key heights, will also affect resonance.  There is a great interdependence among many factors here.  Thus, one is required to be very alert to all the possible causes of a lack of instrument resonance.


With the expense and craftsmanship represented in professional instruments, I can only hope that the techniques I have discussed are adopted on a much more universal level than I have seen.  Perhaps Quarterly readers will play a big part in broadcasting this information to concerned players, makers and repair technicians everywhere.


If you encounter any problems, or want further information concerning organic bore oils, oiling rods, or the immersion system, write or call—I’ll be glad to help.
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The Clarinet Listening Tests


Joe Lukasik and I jointly presented a clinic, Clarinets and Concepts, which explored the performance end of the effects of immersion treated clarinets and the use of all cork pads.  Timbre, increased inherent resonance, pitch and scale stabilization, and response were the main factors involved.


Joe is a Buffet Crampon clinician and a very talented clarinetist, who has taught at the University of Colorado at Denver and Metropolitan State College for over 17 years, and has performed with many major ensembles across the country.  He has amazing control over all aspects of clarinet performance.  For the purposes of our test his ability to play various clarinets with a straight embouchure was invaluable.  Striving to be as objective as possible, he let each clarinet sing as it wanted.  This is a major requisite of the performer when presenting A-B listening test comparisons.


The audience was composed of repair technicians from several countries and representatives from many of the major manufacturers in the U.S. and Europe.  Manufacturing representatives included quality control officers, production managers and technical advisors.


Buffet Crampon was kind enough to lend me three new R13 clarinets for this clinic.  They were received in “as is” condition from France.  After the instruments acclimated to Denver, I performed a good playing condition on one (tightened rings, floated the original pads, and refitted keys only as necessary).  This instrument is referred to as the new standard “tight” R13.  The second clarinet’s keys were removed and the body, barrel and bell were immersion treated.  After immersion, the keys were fitted only as necessary and the original pads were floated as with the first instrument.  This clarinet will be referred to as the new immersion-treated R13 with all bladder pads.  The third clarinet was left in “as is” condition as a demonstration of how any new major brand instrument will react to Denver’s very dry climate.  This instrument was not played because of very loose rings and leaking pads.  The R13 referred to as immersion-treated with all cork pads is my own personal instrument.  The immersion treatment and cork pad work was done several years ago.  The plastic clarinet was a Buffet Lucite model.


The listening tests were as follows:

1. New standard “tight” R13 (wood) vs. Plastic:  To determine if the audience can tell the difference in timbre.  Which is wood or plastic?  We will have 10 trials.  Mark W for wood and P for plastic.  (The audience was unable to see which instrument was being played for this test.)

2. New standard “tight” R13 vs. New immersion-treated R13 with all bladder pads:  Which do you prefer and why?  Judge on timbre, apparent response, intonation and overall sound.  Answer A or B.  One or more trials as necessary.

3. New standard “tight” R13 with all bladder pads vs. Immersion-treated R13 with all cork pads:  Further instructions as above.

4. New immersion-treated R13 with all bladder pads vs. Immersion-treated with all cork pads:  Further instructions as above.


After all answer sheets were handed in, Joe gave demonstrations on each of the above clarinets, pointing out their relative strengths and weaknesses.  We then answered questions from the audience.


The above listening tests should not be construed as being “scientifically accurate.”  Since Joe and I were also there to enjoy ourselves, we didn’t use certain constraints.  For example, Joe was allowed to play what he wished, thus we were not limited to hearing the same scale or arpeggio over and over.  Also, we encountered a very cold room for the second session.  However, the results obtained were quite consistent with other tests performed in the past.


The three myths that we addressed were:

Grenadilla clarinets sound much better than plastic ones.  A well-made plastic instrument can be “near equal” to a grenadilla one.  I have run this experiment many times with both clarinets and oboes.  On average, no trained audience has ever been able to tell the difference between wood and plastic any better than chance percentages.

If you oil the bore of a grenadilla instrument you will ruin it.  This is partially true.  The commercial stuff on the market is a disaster to use on any wooden instrument because of the chemical incompatibilities that exist between petroleum products and wood fibers.  The organic vegetable oil blend that I use works extremely well.  My immersion treatment works even better.

Cork pads should never be used on musical instruments.  The claim is that their acoustic properties are inferior.  There is no doubt that this listening test proved that the response generated by cork pads was preferred to that of bladder pads—as long as they are properly installed.


Many musicians and repair technicians are subjectively trained and are, therefore, ill-equipped to deal with objective appraisals and data.  As a consequence, numerous myths have developed in our industry over the years—people “believe” something merely because they wish it.  It takes a high level of mental discipline to determine whether something works because you want it to or for “real world” reasons.  Objectivity is further hampered because music is a subjective art form.  The overall timbre of one instrument may not match a listener’s concepts of that instrument.


With A-B comparisons, our audience was readily able to discern the improvements in timbre, response and scale, with the immersion-treated instruments preferred over the non-immersed.  They also preferred the timbre and response of all cork pads 2 to 1 over all bladder pads.  The high resonance in the test clarinets was a consequence of immersion processing.  Time did not allow a full investigation into the effects of mouthpiece and barrel combinations on timbre.
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Organic Oil Recipe


3 parts olive oil to


1 part pharmaceutical grade almond oil


1/10 of 1% (or more) pure vitamin E
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WOOD IN DRY CONDITION


(major diameter horizontal)





WOOD AS MANUFACTURED


(bore is round)
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WOOD IN WET CONDITION


(major diameter vertical)
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