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1
WOODWIND INSTRUMENT

This application claims benefit of U.S. provisional patent
Ser. No. 60/636,560, filed on 16 Dec. 2004, by Sheryl Laukat
and Tevis Laukat, entitled Saxophone, which is herein incor-
porated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to woodwind
instruments and, more particularly, to woodwind instruments
with a tonal material attached thereto to achieve improved
tonal characteristics.

2. Description of the Related Art

Woodwind instruments are generally those in which sound
is produced by blowing through a mouthpiece against an edge
or a vibrating reed, and which the pitch is varied by opening
or closing holes in the body of the instrument. Woodwind
instruments differ from brass instruments in that generally the
sound for brass instruments is produced by vibration of the
lips as the player blows into a tubular resonator. Brass instru-
ments need not be made of brass, and woodwinds need not be
made of wood. Woodwinds may even be made of brass, as is,
for example, the saxophone. Some examples of woodwind
instruments include the saxophone, oboe, piccolo, basset
horn, clarinet, bassoon, and the like.

Woodwinds typically have an inherent problem with main-
taining the correct pitch. This problem is especially inherent
in the saxophones. As the instrument ascends the scale, it
deviates from its optimum pitch level. This deviation repre-
sents itself by becoming more sharp (i.e., at higher frequency
than is desired). B flat tenor saxophones, for example, gener-
ally begin to deviate at F sharp (at the fifth line treble clef or
329.6 Hz, concert E) and then reach the highest point of
deviation at a B above the staff (440 Hz, concert A). Many
people, especially those who have been musically trained, are
capable of detecting a difference in frequency between two
separate sounds which is as little as 2 Hz.

Various instruments are more unstable than others. For
example, the saxophone is more difficult to play as they are
slightly unstable when played. That is, many notes will devi-
ate a small amount from the desired pitch level (i.e., fre-
quency) even though the correct keys are being depressed. As
such, the saxophone player must adjust the pitch by altering
their blowing technique to force the saxophone into the
proper pitch.

The general configuration of the various instruments cat-
egorized as saxophones has not changed since its inception in
the mid 1800’s. For example, the tenor saxophone includes a
U-shaped horn with various keys along the horn that are used
to selectively cover tone holes in the saxophone. Each key is
operated by depressing a lever or key against the tone hole.
Some of the keys have conventionally included an insert
formed from mother of pearl. The mother of pearl inserts were
provided for decorative purposes and to provide a material
that generally maintains its luster after extended use and
subsequent wear, although mother of pearl does wear out
eventually, whereas, brass keys tend to tarnish and actually
physically erode over time.

Accordingly, Leblanc has disclosed, in U.S. Pat. No. 3,136,
200, a musical wind instrument of the open tube type such as
a saxophone having upstream and downstream ends, the com-
bination comprising a hollow body having a plurality of tone
holes therein substantially aligned axially of said body, alter-
nate ones of said tone holes being of small diameter relative to
the adjacent tone-holes, a plurality of tone hole closure mem-
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bers, one for each of said tone holes, pivot mounting means
mounting said tone hole closure members from said body for
pivoting independently of one another, means normally main-
taining all of said tone hole covers in raised hole open posi-
tion, and means including one-way drive means interconnect-
ing all of the closure members for said relatively small tone
holes such that movement of any one of said small tone hole
closure members to hole closing position effects urging of all
of said small tone hole closure members upstream thereof to
hole closing position, all small tone hole closure members
downstream thereof remaining in raised hole open position.
The patent further discloses that the saxophone can have
finger pieces faced with mother-of-pearl.

Another example of a saxophone is disclosed in U.S. Pat.
No. 3,863,540 to Carree. This patent discloses a saxophone
having a key with an integral first lever extending outwardly
therefrom, and that is pivotally mounted at an end remote
from the key. A stop, disposed on a side of the saxophone
opposite the key, has an integral second lever extending in a
direction opposite the first lever and is pivotally mounted at an
end remote from said stop. A third lever, coaxially mounted
and commonly actuated with the second lever has an end
portion juxtaposed the key. The key engages the third lever in
operation to pivot the second lever to actuate the stop.

More recently, a saxophone is disclosed in U.S. Patent
Application Publication No. 2002/0166434 by Liu. This
application discloses a saxophone with a main body, a neck,
a treble connection set, a connection rod, and a link set. The
main body has a high G hole and a high F sharp hole. A high
G button and a high G cover are connected by the connection
rod. The neck has a treble hole. A treble cover is disposed on
the neck. A helical tube is connected to the treble cover to
surround the neck. A treble button is disposed on a lower end
of'the treble connection set. The treble button has a groove. A
high F sharp button and a high F sharp cover are connected by
the link set.

Saxophones are also the subject of several design patents,
such as, for example U.S. Patent Nos. D419586 to Kuo,
D411565 to Lee, and D374027 to Lee.

U.S. Pat. No. 6,664,456 to Momchilovich discloses resil-
ient material and/or rubber O-rings that are placed at various
predetermined locations to reduce unwanted sympathetic
vibrations on musical instruments and firearms. This may
improve the performance and sound of musical instruments
and make them easier to play. The resilient material disclosed
in this patent include rubber O-rings.

Further, U.S. Pat. Nos. 5,965,832 and 5,644,095 to David-
son disclose an improvement to the tone and responsiveness
of brass instruments that is achieved by holding pre-shaped
pieces of damping material, preferably a waxy, hot-melt
adhesive, pressed against surfaces of the instrument tubing
sections such as valve casings and tubing sections at particu-
lar locations, to reduce sympathetic vibrations of the instru-
ment structure.

U.S. Pat. No. 59,204 to Fiske discloses the interposing of
rubber or another suitable elastic substance between the
attachments of the main pipe with the bell of a wind instru-
ment.

U.S. Pat. No. 3,635,117 to Nagao discloses a ring fixing
structure for a woodwind musical instrument. Rings are fixed
around the elongated hollow bodies of the woodwind musical
instrument, such as their joints and bell edge for reinforcing
and ornamental purposes, grooves are formed, respectively,
in opposite portions of the elongated hollow bodies and rings,
and an adhesive of hot-melt-type is inserted and disposed in
the grooves.
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In addition to the above-mentioned problems, there exists
aneed to improve the inherent timbre problems of woodwind
instruments, such as saxophones. That is, there exists a need
to improve tonal consistency and evenness throughout the
range of notes playable on a particular saxophone.

There is also a need to improve the tone quality, focus,
clarity, character, warmth, centering, and depth of sound pro-
duced by a woodwind instrument.

What is needed is a woodwind instrument that solves one
or more of the problems described herein and/or one or more
problems that may come to the attention of one skilled in the
art upon becoming familiar with this specification.

SUMMARY OF THE INVENTION

The present invention has been developed in response to
the present state of the art, and in particular, in response to the
problems and needs in the art that have not yet been fully
solved by currently available woodwind instruments.
According to one embodiment, the present invention has been
developed to provide a woodwind instrument with improved
tonal characteristics, which includes a body tube having at
least one tone hole; and a tonal material attached to the wood-
wind instrument.

According to one embodiment, the woodwind instrument
may further include a key mechanism attached to said body,
wherein the key mechanism may control opening of the tone
hole. The tonal material may be attached to the key mecha-
nism.

In yet another embodiment, the tonal material may be
attached to the body tube.

In still another embodiment, the tonal material may be in
the general shape of an oval.

According to a further embodiment, the body tube may
include a neck, and the tonal material may be attached to the
neck. The neck may include a tone rich surface along which a
tone travels, and the tonal material may be attached on the
tone rich surface. The tone rich surface may be located along
an outwardly-facing surface of the neck, and the tonal mate-
rial may be attached on the outwardly-facing surface. The
neck may include a mouthpiece area for attachment to a
mouthpiece, the tonal material may include an apex, and the
tonal material may be attached such that the apex is posi-
tioned toward the mouthpiece area along an axis of the neck.

The tonal material may be one selected from the group
consisting of: garnet, jasper, agate, aventurine, carnelian, cit-
rine, fluorite, hematite, malachite, obsidian, onyx, tiger’s eye,
turquoise, unakite, moonstone, peridot, jade, alexandrite,
amethyst, chalcedony, quartz, aquamarine, lolite, rhodolite,
opal, topaz, tourmaline, tanzanite, diamond, emerald, sap-
phire, ceylon sapphire, ruby, pumice, tungsten carbide, steel,
silicon carbide, boron carbide, strontium titanate, emery,
crystolon, corundum, combinations thereof, and the like.

The woodwind instrument may be any known in the art,
such as one selected from the group consisting of: arghul,
aulochrome, basset horn, clarinet, E-flat clarinet, alto clari-
net, bass clarinet, contra-alto clarinet, contrabass clarinet,
launeddas, mijwiz, rothphone, sarrusophone, saxophone,
soprillo, sopranino saxophone, soprano saxophone, alto
saxophone, tenor saxophone, C melody saxophone, baritone
saxophone, bass saxophone, contrabass saxophone, subcon-
trabass saxophone, tubax, tarogato, bassanelli, bassoon, con-
trabassoon, bombarde, duduk, dulcian, dulzania, guan, heck-
elphone, piccolo heckelphone, hojok, mizmar, nadaswaram,
oboe, piccolo oboe, oboe d’amore, English horn, oboe da
caccia, racket, shawm, shehnai, suona, surnay, tromboon,
trompeta china, zurna, bagpipes, cornamuse, crumhorn,
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hirtenschalmei, kortholt, rauschpfeife, bansuri, flute, fife, pic-
colo, Western concert flute, alto flute, bass flute, contrabass
flute, ryuteki, hocchiku, kaval, ney, quena, shakuhachi, fla-
geolet, gemshorn, ocarina, recorder, tin whistle, penny
whistle, tonette, and the like.

According to one embodiment, the tonal material may be
attached with an adhesive. The adhesive may include a poly-
mer. The adhesive may include contact cement. The tonal
material may be attached by threads, or other mechanical
means.

According to a further embodiment, the present invention
includes a method of improving the tonal characteristics of a
woodwind instrument, including the step of attaching a tonal
material to the woodwind instrument.

In still a further embodiment, the woodwind instrument
may include a body tube having at least one tone hole and a
key mechanism attached to said body tube, wherein the step
of attaching the tonal material includes attaching the tonal
material to at least one of the group selected from: the body
tube and the key mechanism.

In yet a further embodiment, the body tube may include a
neck, and the step of attaching the tonal material may include
attaching the tonal material to the neck. The tonal material
may be in the general shape of an oval with a major axis, the
neck may include a mouthpiece area for attachment to a
mouthpiece, and the step of attaching the tonal material may
include attaching the tonal material such that the major axis is
somewhat parallel with an axis of the neck.

In another further embodiment, the method may further
include the step of applying an adhesive to one of the group
consisting of: the tonal material, the body tube, the key, and
combinations thereof.

Reference throughout this specification to features, advan-
tages, or similar language does not imply that all of the
features and advantages that may be realized with the present
invention should be or are in any single embodiment of the
invention. Rather, language referring to the features and
advantages is understood to mean that a specific feature,
advantage, or characteristic described in connection with an
embodiment is included in at least one embodiment of the
present invention. Thus, discussion of the features and advan-
tages, and similar language, throughout this specification
may, but do not necessarily, refer to the same embodiment.

Furthermore, the described features, advantages, and char-
acteristics of the invention may be combined in any suitable
manner in one or more embodiments. One skilled in the
relevant art will recognize that the invention can be practiced
without one or more of the specific features or advantages of
a particular embodiment. In other instances, additional fea-
tures and advantages may be recognized in certain embodi-
ments that may not be present in all embodiments of the
invention.

These features and advantages of the present invention will
become more fully apparent from the following description
and appended claims, or may be learned by the practice of the
invention as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

In order for the advantages of the invention to be readily
understood, a more particular description of the invention
briefly described above will be rendered by reference to spe-
cific embodiments that are illustrated in the appended draw-
ings. Understanding that these drawings depict only typical
embodiments of the invention and are not therefore to be
considered to be limiting of its scope, the invention will be
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described and explained with additional specificity and detail
through the use of the accompanying drawings, in which:

FIG. 1 illustrates a side perspective view of a woodwind
instrument according to one embodiment of the present
invention;

FIG. 2 illustrates a side perspective view of a neck of a
woodwind instrument according to one embodiment of the
present invention;

FIG. 3 illustrates a side perspective view of a portion of a
woodwind instrument according to one embodiment of the
present invention.

FIG. 4 illustrates a cross sectional view of a neck of a
woodwind instrument according to one embodiment of the
present invention; and

FIG. 5 illustrates a front plan view of a neck of a woodwind
instrument according to one embodiment of the present
invention.

FIG. 6 illustrates a cross-sectional view of a tonal material
placed on a woodwind instrument according to one embodi-
ment of the present invention.

FIG. 7 illustrates a cross-sectional view of a tonal material
placed on a woodwind instrument according to one embodi-
ment of the present invention; and

FIG. 8 illustrates a cross-sectional view of a tonal material
placed on a woodwind instrument according to one embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

For the purposes of promoting an understanding of the
principles of the invention, reference will now be made to the
exemplary embodiments illustrated in the drawings, and spe-
cific language will be used to describe the same. It will nev-
ertheless be understood that no limitation of the scope of the
invention is thereby intended. Any alterations and further
modifications of the inventive features illustrated herein, and
any additional applications of the principles of the invention
as illustrated herein, which would occur to one skilled in the
relevant art and having possession of this disclosure, are to be
considered within the scope of the invention.

Reference throughout this specification to “one embodi-
ment,” “an embodiment,” or similar language means that a
particular feature, structure, or characteristic described in
connection with the embodiment is included in at least one
embodiment of the present invention. Thus, appearances of
the phrases “one embodiment,” “an embodiment,” and simi-
lar language throughout this specification may, but do not
necessarily, all refer to the same embodiment, different
embodiments, or component parts of the same or different
illustrated invention. Additionally, reference to the wording
“an embodiment,” or the like, for two or more features, ele-
ments, etc. does not mean that the features are related, dis-
similar, the same, etc. The use of the term “an embodiment,”
or similar wording, is merely a convenient phrase to indicate
optional features, which may or may not be part of the inven-
tion as claimed.

Each statement of an embodiment is to be considered inde-
pendent of any other statement of an embodiment despite any
use of similar or identical language characterizing each
embodiment. Therefore, where one embodiment is identified
as “another embodiment,” the identified embodiment is inde-
pendent of any other embodiments characterized by the lan-
guage “another embodiment.” The independent embodi-
ments are considered to be able to be combined in whole or in
part one with another as the claims and/or art may direct,
either directly or indirectly, implicitly or explicitly.
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Finally, the fact that the wording “an embodiment,” or the
like, does not appear at the beginning of every sentence in the
specification, such as is the practice of some practitioners, is
merely a convenience for the reader’s clarity. However, it is
the intention of this application to incorporate by reference
the phrasing “an embodiment,” and the like, at the beginning
of'every sentence herein where logically possible and appro-
priate.

As used herein, “comprising,” “including,” “containing,”
“is,” “are,” “characterized by,” and grammatical equivalents
thereof are inclusive or open-ended terms that do not exclude
additional, unrecited elements or method steps. “Compris-
ing” is to be interpreted as including the more restrictive
terms “consisting of” and “consisting essentially of.”

As used herein, “tonal material” may include any solid
material capable of being attached to a substrate. The tonal
material need not have a relative density greater than that of
the instrument, so long as. For example, a tonal material may
include pumice, which may have a density of less than that of
water.

As used herein, “tonal characteristics” includes any of the
characteristics such as timbre, pitch, tonal consistency, even-
ness, tone quality, focus, clarity, character, warmth, centering,
and/or depth of sound.

As used herein, “tonal material” includes any material that
affects one or more of the tonal characteristics when placed
on an instrument.

As used herein, “body” includes any part of the body of the
woodwind instrument used for the generation of sound, or the
surface along which, or through which, the sound resonates
and/or travels. That is, the body will include the structure
through which the forced air and/or sound vibrations flow.
The body may include, for example, the mouthpiece, the
neck, the body tube, the valve(s), the bell, the bow, and the
like. For example, if the woodwind instrument is a saxo-
phone, the body of the instrument includes the reed, neck,
body tube, bow and bell.

As used herein, “key mechanism” includes the key and the
pieces that are coupled to the key to facilitate the opening
and/or closing of a tone hole.

FIG. 1 illustrates a side perspective view of a woodwind
instrument according to one embodiment of the present
invention. In this illustration, the woodwind instrument is a
saxophone 100, specifically, a tenor saxophone. The wood-
wind instrument includes a neck 102, a body tube 104, a bow
106, and a bell 108. Along the body tube 104, bow 106 and
bell 108, there may be at least one tone hole 114. At least one
key 112 may also be provided. The key 112 may be config-
ured to control the opening and/or closing of the tone hole 114
when depressed. The keys 112 may be linked to tone hole
covers through a key mechanism. In one embodiment, the
tone holes 114 may be biased in the closed or open position,
and the keys 112, when depressed, may be configured to open
the tone holes 114 that are biased in a closed position, and/or
close the tone holes 114 that are biased in an open position.
There may be a series of tone holes 114 and keys 112. The
series of tone holes 114 and keys 112 may be configured such
that the depressing of keys 112 opens certain of the tone hole
covers. For example, the low B and low B flat tone holes may
be biased in an open position. Conversely, the low C sharp
tone hole may be biased in a closed position.

A tonal material 110 may be placed on the woodwind
instrument. As illustrated in FIG. 1, the tonal material 110
may be placed on the neck 102, body tube 104, bow 106,
and/or bell 108 of the saxophone 100. Further, according to
this illustrated embodiment, the tonal material 110 may be
placed on the keys 112 of the saxophone 100. It is envisioned

2 <
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that the tonal material may be placed anywhere on the key
mechanism. In the illustrated embodiment, the finger buttons
that are depressed to actuate a particular tone hole are pro-
vided with stone as the tonal material 110. Further, the finger
buttons finger buttons, right hand finger buttons, right hand
side keys, lever buttons, and/or left hand palm keys may
include a tonal material 110 such as a stone.

FIG. 3 further illustrates a tonal material 110 placed on
keys 112 of a woodwind instrument 100. FIG. 3 illustrates a
section of a woodwind instrument 100 which includes keys
112. Several types of keys 112 are illustrated. Tonal material
110 may be placed on the keys 112 in such a way that, when
played, the user interfaces with the tonal material 110 when
depressing the keys 112.

The tonal material 110 may be placed on the body of the
woodwind. For example, the tonal material 110 may be
placed on any of the parts, such as, for example, the neck 102,
the body tube 104, the bow 106, and/or the bell 108. FIG. 2
illustrates one embodiment wherein the tonal material 110 is
placed onthe neck 202. In one embodiment, the tonal material
110 is placed on the neck 102 nearer to the section of the neck
102 that couples with the woodwind instrument, 208 (the
tenon of the saxophone neck) than the mouthpiece section
204. The tonal material 110, according to one embodiment, is
placed as near as possible to the coupling section of the neck
(tenon) 208, but not on the coupling section 208. The neck
102 may be curved. Such a curved neck 102 may include an
upper surface 206 and a lower surface 212. The upper surface
206 may be located along the curved neck 102 such that it is
directed substantially away from the mouthpiece section 204.
The lower surface 212 may be located along the curved neck
102 such that it is directed substantially toward the mouth-
piece section 204. The upper surface 206 may include at least
about 240° of the cross-sectional diameter of the neck 102. In
another embodiment, the upper surface 206 may include at
least about 180° of the cross-sectional diameter of the neck
102. In yet another embodiment, the upper surface 206 may
include at least about 120° of the cross-sectional diameter of
the neck 102. In still another embodiment, the upper surface
206 may include at least about 90° of the cross-sectional
diameter of the neck 102.

The tonal material may be substantially oval in shape. The
oval tonal material may include a major axis between two
points on the tonal material that are the furthest apart. The
tonal material may be placed on the neck in such a way that
the major axis is substantially parallel to an axis of the neck.

The tonal material 110 may be placed on a section of any of
the various body parts of the woodwind such that the tonal
material affects any of the tonal characteristics of the wood-
wind instrument. It is believed, but not meant to be limiting,
that placing the tonal material 110 along certain portions of
the woodwind instrument alters any or all of the above char-
acteristics. For example, FIG. 4 illustrates a cross section of
the neck 102 that is perpendicular to an axis of the neck 102.
The cross section view ofthe neck 102 includes the octave key
tone hole 210. It is believed, but not meant to be limiting, that
sound vibrations created by the reed travel linearly from the
reed. Thus, ifthe neck 102 curves, it is believed that the sound
vibrations travel more along the outer surface 206 of the neck
102 than they do along the inner surface 212 of the neck 102.
According to one embodiment of the present invention, the
tonal material 110 is placed on the outer surface 206 of the
neck 102. In another embodiment, the tonal material 110 is
placed on a surface of the neck 102 that is not an inner surface
212 of the neck 102.

In one embodiment, the woodwind instrument is a saxo-
phone, and the tonal material is placed on the neck. The tonal
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material may be placed on a surface of the neck nearest to the
tenon, and on a surface furthest from the player, and/or closest
to the bell of the saxophone.

According to yet another embodiment of the present inven-
tion, as illustrated in FIG. 5, the tonal material 502 may be
substantially oval in shape, and may be attached to the neck
102. That is, the tonal material 502 may have an apex 110 that
is narrower than the rest of the tonal material 502. According
to one embodiment, the tonal material 502 may by placed
such that the apex 110 is nearer to the mouthpiece section 204
than to the section 208 that couples to the remainder of the
woodwind instrument. That is, when viewed from the front,
the apex 110 points upwardly. It is believed, but not meant to
be limiting, that the section of a curved neck 102 along the
outer diameter 404 of the curve of the neck 102 near the
section 208 that couples to the remainder of the woodwind
instrument includes at least one node for at least one note
played by the woodwind instrument. It is further believed that
by placing the tonal material 502 in this section may improve
at least one of the tonal characteristics.

Turning now to FIG. 6, illustrated is a tonal material 110
placed on a woodwind instrument. The tonal material 110
may be placed on a member 608 of the woodwind instrument
such as a body, key, or any member 608 discussed herein. The
tonal material 110 may be placed on a surface 602 of the
member 608. There may be an adhesive layer 604 between the
bottom surface 616 of the tonal material 110 and the surface
602 of the member 608. There may further be a side wall 606
substantially surrounding the tonal material 110. The side
wall 606 may be attached to the surface 602 in any means
known in the art, such as by and adhesive, welding, and the
like. The side wall 606 may contact a side 612 of the tonal
material 110. There may be an adhesive layer (not shown)
between the side 612 of the tonal material 110 and the side
wall 606. In another embodiment, the side wall 606 may be a
part of the member 608. In another embodiment, the tonal
material 110 may contact the surface 602 directly without an
adhesive layer 604 between the tonal material 110 and the
surface 602. The tonal material 110 may be held in place by
pressure between the side 612 of the tonal material 110 and
the side wall 608. In one particular embodiment, the side wall
608 may be in any shape, for example beveled, curved,
welded, with a weld bead, and so forth. The shape of the side
wall 608 may also me varied. For example, the side wall 608
may be curved, beveled, include a weld bead, and the like.

The tonal material 110 may have an upper surface 610. The
upper surface 610 may be curved, beveled, flat, concave,
convex, irregularly shaped, or any other shape. The upper
surface 610 of the tonal material 110 may face substantially
away from the bottom surface 616 of the tonal material 110.

Further illustrated in FIGS. 7 and 8 are cross sectional
views of the tonal material 110 on a brass instrument of the
present invention. FIG. 7 illustrates a concave curved bottom
surface 616 of the tonal material 110. FIG. 8 illustrates that
the bottom surface 616 of the tonal material 110 may be
substantially straight. It is envisioned that this bottom surface
616 may also be convexly curved. In a further embodiment,
this bottom surface 616 may contact the surface of the instru-
ment 602 at only one point, or more than one point.

The tonal material may be any material that alters at least
one of the tonal characteristics mentioned above. Typically
used on keys of woodwind instruments such as saxophones is
mother of pearl. In one example, mother of pearl may be
placed on the body of the instrument. Mother of pearl, also
known as nacre or sadaf, is calcium carbonate platelets with
elastic biopolymers (such as chitin, lustrin, or the like).
Mother of pearl has a Mohs hardness of from about 2.5 to
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about 4.5. Other tonal materials of the present invention, may
have a Mohs hardness of greater than that of mother of pearl.
The tonal materials of one embodiment of the present inven-
tion may also be more dense than mother of pearl. Some
examples of tonal materials, (and the mohs hardness of some
of'them) that may be used include semi-precious stones such
as garnet (6-7), jasper (6.5-7.5), agate (6.5-7), aventurine
(6.5), carnelian (6.5-7), citrine (7), fluorite (4), hematite (5),
malachite (3.5-4), obsidian (5-7), onyx (7), tiger’s eye (7),
turquoise (5-6), unakite (6-7), moonstone (6-6.5), peridot
(6.5), jade (6.5-7), alexandrite (7-7.5), amethyst (7), chalce-
dony (7), quartz (7), aquamarine (7.5-8), lolite (7-7.5), rhodo-
lite (7-7.5), opal (5-6), topaz (8), tourmaline (7-7.5), tanzanite
(6.5); precious stones such as diamond (10), emerald (8),
sapphire (9), Ceylon sapphire (9), ruby (9), and the like; and
other materials such as pumice (6), tungsten carbide (9), steel
(6.5), silicon carbide (9), boron carbide (9), strontium titanate
(6), emery (7-9), crystolon (9), corundum (9), and the like. In
one embodiment, the tonal material is one with a Mohs hard-
ness of at least 6.

EXAMPLES

In order to demonstrate the practice of the present inven-
tion, the following examples have been prepared. The
examples should not, however, be viewed as limiting the
scope of the invention. The claims will serve to define the
invention.

Example |

The addition of stones to a saxophone has a dramatic
improvement in the various sound qualities of the saxophone.
Several tests were performed to illustrate the effect of the
sound improvement. The results are summarized in Table 1.
The testing involved using a 35670A Hewlett Packard Spec-
trum Analyzer with sound being recorded through calibrated
condenser microphones made y ACO, %4 inch model 7012
and %2 inch model 7017. The frequency range ofthe Spectrum
Analyzer was set at 0 Hz to 3.2 kHz, which could measure the
fundamental tone and the next six overtones or harmonics.
Sound was measured in Hz or cycles per second of each
fundamental tone and overtones as well as the volume ampli-
tude of each fundamental tone and overtones. The tests were
conducted with the results recorded while playing a high B
note on a tenor saxophone according to the present invention.

In order to control deviation between tests, each test was
conducted using one saxophone by one professional saxo-
phone player playing the same note (high B). The note was
played 30 separate times for each of three saxophone con-
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figurations. The first configuration was with stones inserted as
discussed above. The second set of thirty tests was performed
with the stones removed and the third set of thirty tests was
performed with the stones replaced with mother of pearl
inserts. All tests were performed by the professional saxo-
phone player using the same reed, the same mouthpiece while
holding the saxophone in the same position for each test. In
addition, the position of the mouth piece relative to the saxo-
phone was precisely monitored to make sure that the same
mouthpiece position was used for each test. Furthermore,
each test was recorded while playing a fundamental tone of
448 Hz.

As is shown in Table I, the frequency of each overtone, 1%
through 6%, is recorded for each of the three saxophone
configurations (W meaning with stones, W/O meaning with-
out stones, and MoP meaning with mother-of-pearl). At the
bottom of Table 1, the average of each of the thirty tests is
provided as well as the average frequency deviation in Hz
from that recorded for mother-of-pearl. As shown, each of the
overtones were lowered in frequency from 9 Hz at the first
overtone to 58 Hz at the sixth overtone.

As previously discussed, the human ear can detect fre-
quency deviations as little as 2 Hz. As such, the saxophone
with the stones exhibit a dramatic improvement in sound as
each of the overtone frequencies are diminished. The result is
that the saxophone overtones become less sharp thus dramati-
cally reducing the saxophone’s tendency to sound sharp at the
high B note. It should also be noted, that the higher the
overtones, the less effect they may have on the perception of
the tonal characteristics. That is, if the 197 overtone deviates
by 2 Hz from standard, the tonal characteristics will not be as
negatively affected as if the first or second overtones deviate
by 2 Hz from standard. Another aspect that affects the tonal
characteristics is the relative volume of the overtones. Over-
tones that are at least as loud as the fundamental note played
have more of an effect on tonal characteristics than do over-
tones that are not as loud as the fundamental note played.

It is interesting to note that while the primary tone was
played at 448 Hz, some of the overtones have a greater ampli-
tude than the primary tone. As such, if the frequency of even
one overtone is lowered, it produces an audible change in the
sound of the saxophone. In the present case, the sound of the
saxophone of the present invention has improved tone quality,
focus, clarity, character, warmth, centering of sound and
depth. Each of these improvements in the tonal characteristics
of the saxophone are a result of the overtones being dimin-
ished in frequency to cause the saxophone to become more
“true” to the note being played making it easier to play and
significantly better sounding.

TABLE I
First Overtone Second Overtone Third Overtone Fourth Overtone Fifth Overtone Sixth Overtone

Trial W WO MoP W WO MoP W WO MoP W WO MoP W WO MoP W WO MoP
1 888 896 904 1328 1344 1352 1776 1792 1800 2216 2240 2248 2664 2688 2704 3104 3136 3152
2 880 888 904 1320 1336 1352 1760 1784 1808 2200 2232 2256 2640 2680 2712 3088 3128 3160
3 880 896 904 1328 1344 1352 1768 1792 1808 2208 2240 2256 2648 2688 2704 3088 3136 3160
4 888 896 904 1328 1344 1360 1776 1792 1808 2216 2248 2264 2664 2688 2712 3104 3136 3168
5 888 888 904 1328 1336 1360 1776 1776 1808 2224 2224 2264 2664 2672 2712 3112 3112 3168
6 888 896 904 1336 1344 1352 1784 1800 1808 2224 2248 2256 2672 2696 2704 3120 3144 3160
7 888 896 904 1336 1352 1352 1560 1800 1808 1784 2256 2256 2220 2704 2712 2672 3152 3160
8 896 896 904 1344 1344 1360 1784 1800 1808 2232 2248 2264 2680 2696 2720 3128 3144 3168
9 888 904 904 1336 1352 1352 1784 1800 1808 2232 2256 2256 2680 2704 2704 3120 3152 3160
10 888 896 896 1336 1344 1344 1784 1800 1800 2224 2248 2248 2672 2696 2696 3120 3144 3144
11 896 904 904 1344 1352 1352 1792 1808 1808 2240 2256 2256 2688 2704 2704 3136 3160 3152
12 896 896 904 1344 1344 1352 1792 1792 1808 2240 2240 2256 2688 2688 2704 3136 3128 3160
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TABLE I-continued
First Overtone Second Overtone Third Overtone Fourth Overtone Fifth Overtone Sixth Overtone
Trial W W/O MoP W WO MoP W WO MoP W WO MoP W WO MoP W WO MoP
13 896 896 904 1344 1336 1360 1552 1784 1816 1784 2232 2264 2232 2680 2720 2680 3128 3176
14 896 896 896 1344 1344 1344 1792 1792 1800 2240 2240 2248 2688 2688 2696 3128 3136 3144
15 896 904 896 1344 1352 1344 1792 1800 1792 2232 2256 2240 2680 2704 2688 3128 3160 3144
16 896 896 904 1344 1352 1352 1792 1800 1808 2232 2248 2256 2680 2696 2704 3128 3144 3160
17 896 896 904 1344 1352 1352 1792 1800 1808 2240 2256 2256 2688 2704 2712 3136 3152 3160
18 896 904 904 1344 1352 1352 1792 1800 1800 2240 2256 2248 2688 2704 2704 3128 3152 3152
19 896 904 896 1344 1352 1352 1792 1800 1800 2240 2248 2248 2688 2696 2696 3136 3144 3152
20 896 896 896 1344 1344 1344 1792 1800 1792 2240 2248 2240 2688 2696 2688 3136 3144 3136
21 896 896 904 1344 1344 1352 1792 1792 1800 2240 2240 2248 2688 2688 2696 3136 3136 3152
22 896 904 896 1344 1352 1352 1792 1808 1800 2240 2256 2248 2688 2712 2696 3136 3160 3144
23 896 896 896 1344 1352 1344 1792 1800 1792 2248 2248 2248 2696 2696 2696 3144 3144 3144
24 896 904 904 1344 1352 1352 1792 1808 1808 2240 2264 2256 2688 2712 2712 3136 3168 3160
25 904 904 904 1352 1352 1352 1800 1800 1808 2256 2256 2256 2704 2704 2712 3152 3152 3160
26 896 904 904 1352 1352 1352 1800 1808 1800 2248 2256 2256 2696 2712 2704 3152 3160 3152
27 896 896 904 1344 1352 1352 1792 1800 1808 2240 2248 2256 2688 2696 2704 3136 3144 3160
28 896 904 904 1344 1360 1352 1792 1816 1808 2240 2272 2256 2688 2720 2712 3136 3176 3160
29 896 904 904 1344 1352 1352 1792 1808 1808 2240 2256 2256 2688 2712 2704 3128 3160 3160
30 896 904 904 1352 1360 1352 1800 1808 1800 2248 2256 2256 2696 2712 2704 3144 3160 3152
AVE 893 899 902 1341 1348 1352 1773 1799 1804 2204 2249 2254 2651 2698 2705 3098 3146 3156
HZ -9 -3 — -11 -4 — -31 -5 — =50 -5 — -54 -7 — -58 -10 —
Example 11 23

In another example, saxophones were again tested using a
semi-precious stone instead of mother-of-pearl. All saxo-
phones were tuned to a middle note on the horn, making sure
that the horn was in very close proximity to acceptable and
standard pitch on that specific note just prior to each testing
period. Two problem notes (notes that when played exhibited
a higher frequency than what is desired) were then played and
tested for pitch using mother-of-pearl on the finger buttons,
and again using semi-precious stones on the finger buttons.
Each note was played 30 separate times, and the frequency
was recorded. The average frequencies for each group of 30
frequencies were calculated. Testing was done by profes-
sional musicians. The results are displayed in Table II, where
all frequencies are given in Hz.

TABLE II
Note Mother or Pearl ~ Semi-Precious
Played Standard Hz ~ Average Hz  Stone Average Hz

Cannonball B 587.33 601.7 588.5
Alto D 349.23 359.0 349.6
Saxophone

Cannonball A 392.00 399.0 392.0
Tenor D 261.63 264.6 262.5
Saxophone

Selmer Mark A 392.00 396.6 392.7
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TABLE II-continued

Note Mother or Pearl ~ Semi-Precious
Played Standard Hz ~ Average Hz  Stone Average Hz
VI Tenor D 261.63 266.3 263.5
Saxophone
Example 111

In yet another example, a saxophone was tested with
mother-of-pearl, with a semi-precious stone, and without a
semi-precious stone or mother-of-pearl. In three separate tri-
als, a “C” was played 30 separate times on the saxophone by
a professional musician. In the first trial, the saxophone
included mother-of-pearl. In the second trial, the saxophone
had neither mother-of-pearl nor semi-precious stone. In the
third trial, the saxophone had semi-precious stone. On the
tests without stone, no mother of pearl was placed on the
body. On the tests with the stone, stone was placed on the
finger keys as well as on the neck of the saxophone. The
testing involved using a 35670A Hewlett Packard Spectrum
Analyzer with sound being recorded through calibrated con-
denser microphones made by % inch model 7017. The fre-
quencies of the fundamental note and the next 19 overtones
were measured and recorded. The average of the frequency
for each of the fundamental note and the next 19 overtones
were then averaged, and are shown in Table III, where all
numbers are shown in frequency.

TABLE III
With Mother of Pearl Without Stone With Stone
Difference Difference Difference
from from from

Standard Frequency Standard Frequency Standard Frequency Standard

Fundamental Note 304 304 0 304 0 304 0
1st Overtone 608 624 16 624 16 623 15
2nd Overtone 912 932 20 928 16 927 15
3rd Overtone 1216 1243 27 1240 24 1238 22
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TABLE IlI-continued
With Mother of Pearl Without Stone With Stone
Difference Difference Difference
from from from

Standard Frequency Standard Frequency Standard Frequency Standard

4th Overtone 1520 1552 32 1551 31 1549 29
5th Overtone 1824 1862 38 1862 38 1857 33
6th Overtone 2128 2174 46 2169 41 2168 40
7th Overtone 2432 2483 51 2481 49 2476 44
8th Overtone 2736 2796 60 2792 56 2786 50
9th Overtone 3040 3105 65 3102 62 3097 57
10th Overtone 3344 3412 68 3413 69 3406 62
11th Overtone 3648 3726 78 3721 73 3716 68
12th Overtone 3952 4035 83 4031 79 4024 72
13th Overtone 4256 4344 88 4342 86 4335 79
14th Overtone 4560 4657 97 4652 92 4665 105
15th Overtone 4864 4984 120 4964 100 4973 109
16th Overtone 5168 5295 127 5275 107 5285 117
17th Overtone 5472 5696 224 5654 182 5612 140
18th Overtone 5776 5988 212 5924 148 5905 129
19th Overtone 6080 6203 123 6201 121 6138 58
In summary, the present application discloses a method and hocchiku, kaval, ney, quena, shakuhachi, flageolet, gem-
device for manipulating at least one of the tonal characteris- ,; shorn, ocarina, recorder, tin whistle, penny whistle, tonette,
tics of a woodwind instrument by attaching a tonal material to and the like.
the woodwind instrument. The tonal material may be any of Itis also envisioned that the woodwind instruments may be
the above described embodiments. The attachment may be by made Of%ny of a variety of materials. For exa.mpl.e, the mate-
any method known in the art. In one embodiment, the tonal rials traditionally used to make the woodwind instruments
material is attached using an adhesive. The adhesive may be ,, @Y be used. Alternatively, the instruments may be made of,
any known in the art. The adhesive may include a polymer. fcljr examptlei,l. mettals,talloys,t plas{tillfs, Woc()id, CfOI;lﬁOSlteS,
The adhesive may be contact cement. The adhesive may be glass, crysta line structures, stone, bers, and so 1orth.
- - It should be noted that in one particular embodiment, the
placed on the tonal material, and/or the part of the instrument . . .
. D tonal material are naturally-occurring stones, materials and
to which the tonal material is to be attached. In another . : .
bodiment. the tonal material is attached by thread h thelike. Inyet another particular embodiment, the hardness of
embodiment, the tona' material 1s attached by threads onthe ;o e napyrally occurring tonal materials is greater than that of
stone and the part of the instrument to which the tonal mate- mother-of-pearl.
rial is to be attached. There may or may not be a side wall Further, although the figures illustrate the tonal material
and/or an adhesive as herein described. being placed upon the neck and keys, the tonal material may
It is understood that the above-described embodiments are be placed anywhere on the instrument. The tonal material
only illustrative of the application of the principles of the ,, may be placed where it may affect the tonal characteristics.
present invention. The present invention may be embodiedin ~ Further still, the tonal material may be attached along a
other specific forms without departing from its spirit or essen- greater circumference of the body than what is illustrated.
tial characteristics. The described embodiment is to be con- The tonal material may encircle the entire circumference of
sidered in all respects only as illustrative and not restrictive. the body. For example, the tonal material may be placed
The scope of the invention is, therefore, indicated by the s aﬁound ﬂlle neck.olfa saxophlone. Inyet gnoth;:r Emgoiiilment,
appended claim rather than by the foregoing description. All the tor}a matff?a nﬁ?’l rep ef{ce a %ortlorll 0 dtbe N % tFor
changes which come within the meaning and range of equiva- examp’e, a portion o1the neck may be repiaced by a substan-
- o - tially circular section of semi-precious stone in a saxophone.
lency of the claims are to be embraced within their scope. : L
. . Further, the tonal material may be placed on the inside or
For example, although some of the illustrated embodi- outside of the woodwind instrument. For example, if the
ments are drawn toward a saxophone, the present invention 50 woodwind instrument has a bell, the tonal material may be
encompasses any of the woodwind instruments. Some placed on the surface of the bell that leads to the inside of the
examples of woodwind instrument include: single-reed instrument.
woodwinds such as arghul, aulochrome, basset horn, clarinet, The shape of the tonal material may be any contusive to
E-flat clarinet, alto clarinet, bass clarinet, contra-alto clarinet, being placed on the part of the woodwind instrument where
contrabass clarinet, launeddas, mijwiz, rothphone, sarruso- 55 the tonal material is to be attached. For example, if the tonal
phone, saxophone, soprillo, sopranino saxophone, soprano material is to be placed on the neck, as illustrated, for
saxophone, alto saxophone, tenor saxophone, C melody example, in FIGS. 1 and/or 2, the tonal material may be in the
saxophone, baritone saxophone, bass saxophone, contrabass general shape of an ellipse, oval, circle, triangle, square,
saxophone, subcontrabass saxophone, tubax, tarogato and the rectangle, polygon, torus, and the like. In another example, if
like; double-reed woodwinds such as bassanelli, bassoon, the tona} material is placed on a finger key, the tonal material
contrabassoon, bombarde, duduk, dulcian, dulzania, guan, 0 may be in the same general shape as the finger key, such as, for
heckelphone, piccolo heckelphone, hojok, mizmar, example, circular, ellipsoid, and the like. Further still, if the
nadaswaram, oboe, piccolo oboe, oboe d’amore, English tonal material is to be placed on a palm key, the tonal material
horn, oboe da caccia, racket, shawm, shehnai, suona, surnay, may be in the general shape of a square, rectangle, triangle,
tromboon, trompeta china, zurna, bagpipes, cornamuse, circle, ellipse, polygon, or the like.
crumhorn, hirtenschalmei, kortholt, rauschpfeife, and the 65  In yet another embodiment, the tonal material is placed

like; and flutes such as bansuri, flute, fife, piccolo, Western
concert flute, alto flute, bass flute, contrabass flute, ryuteki,

along an outer surface of the body of the woodwind instru-
ment. For example, if the woodwind instrument is a saxo-
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phone, the tonal material may be placed on the neck, as shown
in FIG. 1, according to this embodiment. The tonal material
may be likewise placed anywhere along a surface of the body,
such as, for example, the neck, body tube, bell, and/or bow.

Thus, while the present invention has been fully described
above with particularity and detail in connection with what is
presently deemed to be the most practical and preferred
embodiment of the invention, it will be apparent to those of
ordinary skill in the art that numerous modifications, includ-
ing, but not limited to, variations in size, materials, shape,
form, function and manner of operation, assembly and use
may be made, without departing from the principles and
concepts of the invention as set forth in the claims.

What is claimed is:

1. A method of improving the tonal characteristics of a
woodwind instrument, comprising the steps of:

identifying a position on a woodwind instrument, wherein

placement of a tonal material thereto causes a lowering
of overtone amplitude during play, by observing over-
tone characteristics during play; and

attaching a tonal material to the woodwind instrument, at

the position.

2. The method of claim 1, wherein the woodwind instru-
ment includes a body having at least one tone hole and a key
mechanism attached to a body tube, wherein the step of
attaching the tonal material includes attaching the tonal mate-
rial to one of the group selected from: the body tube and the
key mechanism.

3. The method of claim 1, wherein the body tube includes
a neck, and the step of attaching the tonal material comprises
attaching the tonal material to the neck.

4. The method of claim 3, wherein the tonal material is in
the general shape of an oval with a major axis, the neck
includes a mouthpiece area for attachment to a mouthpiece,
and the step of attaching the tonal material comprises attach-
ing the tonal material such that the major axis is substantially
parallel with an axis of the neck.

5. The method of claim 1, further comprising the step of
applying an adhesive to one of the group consisting of: the
tonal material, the body tube, the key, and combinations
thereof.

6. The method of claim 1, further comprising playing a
woodwind instrument.

7. A method of improving the tonal characteristics of a
woodwind instrument, comprising the steps of:

identifying a position on the woodwind instrument,

wherein placement of a tonal material thereto causes a
lowering of overtone amplitude during play, by observ-
ing overtone characteristics during play;

attaching the tonal material to the woodwind instrument, at

the position; and

further comprising the step of attaching a housing to the

woodwind instrument.

8. The method of claim 7, wherein the tonal material com-
prises one of the group consisting of: garnet, jasper, agate,
aventurine, carnelian, citrine, fluorite, hematite, malachite,
obsidian, onyx, tiger’s eye, turquoise, unakite, moonstone,
peridot, jade, alexandrite, amethyst, chalcedony, quartz,
aquamarine, lolite, rhodolite, opal, topaz, tourmaline, tanza-
nite, diamond, emerald, sapphire, ceylon sapphire, ruby,
woodwind, other metals, and combinations thereof.

9. The method of claim 7, wherein the tonal material is not
mother-of-pearl.

10. The method of claim 7, further comprising the step of
inserting the tonal material into the housing.

11. The method of claim 7, wherein the woodwind instru-
ment comprises one of the group consisting of: arghul, aulo-
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chrome, basset horn, clarinet, E-flat clarinet, alto clarinet,
bass clarinet, contra-alto clarinet, contrabass clarinet, launed-
das, mijwiz, rothphone, sarrusophone, saxophone, soprillo,
sopranino saxophone, soprano saxophone, alto saxophone,
tenor saxophone, C melody saxophone, baritone saxophone,
bass saxophone, contrabass saxophone, subcontrabass saxo-
phone, tubax, tarogato and the like; double-reed woodwinds
such as bassanelli, bassoon, contrabassoon, bombarde,
duduk, dulcian, dulzania, guan, heckelphone, piccolo heck-
elphone, hojok, mizmar, nadaswaram, oboe, piccolo oboe,
oboe d’amore, English horn, oboe da caccia, racket, shawm,
shehnai, suona, surnay, tromboon, trompeta china, zurna,
bagpipes, cornamuse, crumhorn, hirtenschalmei, kortholt,
rauschpfeife, and the like; and flutes such as bansuri, flute,
fife, piccolo, Western concert flute, alto flute, bass flute, con-
trabass flute, ryuteki, hocchiku, kaval, ney, quena, shakuha-
chi, flageolet, gemshorn, ocarina, recorder, tin whistle, penny
whistle, and tonette.

12. The method of 7, further comprising playing a wood-
wind instrument.

13. The method of claim 12, wherein the tonal material
comprises one or more of the group consisting of: garnet,
jasper, agate, aventurine, carnelian, citrine, fluorite, hematite,
malachite, obsidian, onyx, tiger’s eye, turquoise, unakite,
moonstone, peridot, jade, alexandrite, amethyst, chalcedony,
quartz, aquamarine, lolite, rhodolite, opal, topaz, tourmaline,
tanzanite, diamond, emerald, sapphire, ceylon sapphire, ruby,
woodwind, other metals, and combinations thereof.

14. The method of claim 12, further comprising the step of
attaching a housing to the woodwind instrument.

15. The method of claim 12, further comprising the step of
inserting the tonal material into the housing.

16. The method of claim 12, wherein the woodwind instru-
ment comprises one of the group consisting of: arghul, aulo-
chrome, basset horn, clarinet, E-flat clarinet, alto clarinet,
bass clarinet, contra-alto clarinet, contrabass clarinet, launed-
das, mijwiz, rothphone, sarrusophone, saxophone, soprillo,
sopranino saxophone, soprano saxophone, alto saxophone,
tenor saxophone, C melody saxophone, baritone saxophone,
bass saxophone, contrabass saxophone, subcontrabass saxo-
phone, tubax, tarogato and the like; double-reed woodwinds
such as bassanelli, bassoon, contrabassoon, bombarde,
duduk, dulcian, dulzania, guan, heckelphone, piccolo heck-
elphone, hojok, mizmar, nadaswaram, oboe, piccolo oboe,
oboe d’amore, English horn, oboe da caccia, racket, shawm,
shehnai, suona, surnay, tromboon, trompeta china, zurna,
bagpipes, cornamuse, crumhorn, hirtenschalmei, kortholt,
rauschpfeife, and the like; and flutes such as bansuri, flute,
fife, piccolo, Western concert flute, alto flute, bass flute, con-
trabass flute, ryuteki, hocchiku, kaval, ney, quena, shakuha-
chi, flageolet, gemshorn, ocarina, recorder, tin whistle, penny
whistle, and tonette.

17. A method of improving the tonal characteristics of a
woodwind instrument, comprising the steps of:

identifying a position on the woodwind instrument,

wherein placement of a tonal material thereto causes a
lowering of overtone amplitude during play, by observ-
ing overtone characteristics during play;

positioning the tonal material to the woodwind instrument;

measuring the overtone amplitude;

playing the woodwind instrument; and

repositioning the tonal material to optimal overtone ampli-

tude position; and

attaching the tonal material to the woodwind instrument, at

the optimal overtone amplitude position.
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