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ous elongated slot extending approximately the entire
width of the tip sealing surface. The axis of the aper-
tures or slots may be oriented to provide the desired
operating characteristics. .
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SAXOPHONE MOUTHPIECE HAVING
BOUNDARY LAYER CONTROL MEANS

SUMMARY OF THE INVENTION

The present invention is directed to musical instru-
ments, and more particularly to means for improving
the performance of mouthpieces for single reed musical
instruments such as saxophones and the like.

As is well known in the art, the sound produced by a
woodwind instrument such as a saxophone is created by
a vibrating column of air established within the instru-
ment body by the rapid opening and closing of the
flexible reed positioned on the mouthpiece. In effect,
the vibrating reed held to the mouthpiece body by
means of the ligature acts as a valve to periodically
interrupt the flow of air from the performer’s mouth
into the mouthpiece to produce the vibrating column of
air.

In general, it has been found that improving the effi-
ciency of the valve action produced by the vibrating
reed also improves the tonal quality of the musical in-
strument since the performer may exercise greater con-
trol over the reed with less effort.

The present invention is directed to improving the
efficiency of the mouthpiece by controlling boundary
layer conditions at the interface between the reed and
the mouthpiece tip sealing surface. In a preferred em-
bodiment, this objective is accomplished by placing a
plurality of closely spaced apertures along the outer tip
sealing surface adjacent the reed. These apertures per-
mit air normally trapped between the reed and the
mouthpiece which acts as a cushion preventing vibra-
tion of the reed to escape, thus permitting the reed to
seal more rapidly against the mouthpiece sealing sur-
face. In addition, after the reed has sealed the apertures,
air pressure within the mouth cavity at greater than
ambient pressure returns through the apertures to act as
an additional force to move the reed away from the
mouthpiece sealing surface. Positioning the holes at the
outer tip of the mouthpiece permits the greatest lever-
age to be exerted against the reed, to significantly effect
the tonal characteristics of the instrument.

In an alternate embodiment, the apertures are re-
placed by one or more slots extending through the outer
tip sealing surface of the mouthpiece to modify and
control the boundary layer conditions at the interface of
the reed and the mouthpiece.

As will become apparent from the detailed descrip-
tion which follows, the present invention permits sigreif-
icant improvement in ease of playing of the instrument,
as well as the tonal characteristics. Furthermore, the
sound and playing characteristics of the instrument may
be modified by varying the size, shape, number and
location of the holes or slots.

Further features will become apparent from the de-
tailed description which follows.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a bottom plan view of the woodwind
mouthpiece of the present invention utilizing spaced
apertures.

FIG. 2 is a top plan view of the mouthpiece illus-
trated in FIG. 1.

FIG. 3 is a fragmentary cross sectional view taken
along section line 3—3 of FIG. 2.
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FIG. 4 is a fragmentary cross sectional view of the
mouthpiece tip sealing surface with a reed in the closed
position.

FIG. § is a fragmentary cross sectional view of the
mouthpiece tip sealing surface with a reed in the opened
positioned.

FI1G. 6-FIG. 7 are fragmentary cross sectional views
of the mouthpiece tip sealing surface illustrating angled
apertures.

FIG. 8 s a bottom plan view of a second embodiment
of the mouthpiece of the present invention illustrating a
slotted tip sealing surface.

FIG. 9 is an enlarged fragmentary top plan view of
the mouthpiece tip of the embodiment of FIG. 8.

FIG. 10 is an enlarged fragmentary top elevation
view of an alternate mouthpiece tip having a combina-
tion of slots and aperture.

DETAILED DESCRIPTION

A first embodiment of the improved mouthpiece of
the present invention is illustrated generally at 1 in FIG.
1 and FIG. 2. Mouthpiece 1 is similar in construction to
conventional woodwind mouthpieces and includes a
generally tubular body 2 having a lower instrument
engaging end 3, a lay or flat face 4 for mounting a reed
(not shown) and an opening 5 positioned on face 3 com-
municating with the tone chamber within the mouth-
piece. The arcuate upper edge of face 4 defines the
outer tip sealing surface 6 of the mouthpiece. As is well
understood in the art, a suitable reed may be positioned
on face 4 and held in place by a ligature (not shown).
The upper surface of mouthpiece 1 defines the usual
tapered front wall 7 as illustrated in FIG. 2. In general,
the mouthpiece 1 just described is conventional in con-
struction.

In order to modify and control the boundary layer
conditions at the interfacé of the reed and the mouth-
piece, tip sealing surface 6 is provided with a plurality
of openings or apertures, one of which is shown at 8§,
extending completely through the tip sealing surface
along an axis 9 (see FIG. 3) generally perpendicular to
the longitudinal axis of mouthpiece 1.

Although for purposes of an exemplary showing,
apertures 8 are illustrated as generally circular in cross
section, it will be understood that various shapes may be
used to provide the particular tonal qualities desired.
Furthermore, as illustrated in FIG. 6 and FIG. 7, the
axis of apertures 8 may be inclined with respect to the
longitudinal axis of mouthpiece 1.

FIG. 4 and FIG. § illustrate the tip sealing surface
portion 6 of mouthpiece 1 with a suitable conventional
woodwind reed 10 in place against face 4. In FIG. 4,
reed 10 is illustrated in the closed position where the
lowermost opening of aperture 8 and the forward edge
of the tip sealing surface 6 are sealed by the reed. It will
be observed that air normally trapped between reed 16
and the adjacent portion of tip sealing surface 6, which
serves to act as a cushion to hold the reed in the closed
position, is permitted to escape or bleed through apar-
tures 8 as illustrated by directional arrows 11. This
enables reed 10 to seal more rapidly against the mouth-
piece sealing surface.

In FIG. 5, reed 10 has begun moving away from tip
sealing surface 6. It will be observed that air pressure
from within the mouth cavity at higher than ambient
pressure moving in the direction of directional arrows
12 flows back through apertures 8 to act as an additional
force to push reed 10 away from the tip sealing surface.
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Consequently, the rebound time of the reed is signifi-
cantly reduced.

It will be observed that both of these functions serve
to improve the valving characteristics of valve 10 by
modifying or controlling boundary layer conditions at
‘the interface of the reed and mouthpiece, and conse-
quently make the musical instrument easier to play, and
at the same time improve the tonal characteristics. It has
been found that the brilliance and nasal quality of the
musical instrument tone is improved with the present
invention. In addition, it will be understood that by
varying the size, shape, number, location and orienta-
tion of apertures 8, the sound and playing characteris-
tics of the instrument may be controlled. In addition,
apertures 8 may be provided along the edges of the tip
sealing surface adjacent the side edges of opening 5,
although this type of construction will generally not be
necessary since reed 10 is usually stiffer in these areas.

A second embodiment of the present invention is
illustrated in FIG. 8 and FIG. 9 wherein apertures 8
have been replaced by a single elongated arcuate slot 13
extending completely through tip sealing surface 6. As
is best shown in FIG. 9, slot 13 will be dimensioned to
provide the necessary modification of the boundary
conditions between the reed and mouthpiece interface,
while maintaining the structural integrity of tip sealing
surface 6. If desired, slot 13 may be divided into a plu-
rality of spaced slots extending the width of the mouth-
piece tip. In addition, further modification may be made
to the size and shape of the slot, and the central axis
oriented as illustrated, for example, in FIG. 6 and FIG.
7.

Another embodiment of the present invention is illus-
trated in FIG. 10, where alternating combinations of
apertures 8 and shortened slots 14 extending completely
through tip sealing surface 6 have been used. In general,
apertures 8 and slots 14 will be dimensioned and posi-
tioned to produce the operating characteristics de-
scribed above. In addition, other opening shapes may be
utilized as required.

It will be understood that various changes in the
details, materials, steps and arrangements of parts,
which have been herein described and illustrated in
order to explain the nature of the invention, may be
made by those skilled in the art within the principle and
scope of the invention as expressed in the appended
claims.
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The embodiments of the invention in which an exclu-
sive property or privilege is claimed are as follows:

1. In a mouthpiece for woodwind musical instruments
of the type comprising a hollow member having a
mouth engaging end terminating in a generally arcuate
edge and a lower face extending forwardly of said edge
configured to mount a reed, the interior of said member
defining a tone chamber, and a centrally positioned
opening extending through said face and communicat-
ing with said tone chamber, the portion of said face
positioned between said opening and said edge defining
a tip sealing surface, the improvement in combination
therewith comprising at least one opening extending
through said tip sealing surface.

2. The mouthpiece according to claim 1 wherein said
said at least one opening comprises a plurality of gener-
ally circular apertures arranged in spaced side-by-side
relationship extending through said tip sealing surface.
the 4xis of said openings being substantially perpendicu-
lar to said reed mounting face.

3. The mouthpiece according to claim 1 wherein the
axis of said opening is substantiaily perpendicular to
said reed mounting face.

4. The mouthpiece according to claim 1 wherein the
axis of said opening is substantially perpendicular to
said tip sealing surface.

5. The mouthpiece according to claim 1 including a
plurality of openings spaced side-by-side extending
through said tip sealing surface.

6. The mouthpiece according to claim 1 wherein said
opening comprises an elongated slot.

7. The mouthpiece according to claim 6 wherein said
slot extends in spaced parallel relationship to said
mouthpiece edge substantially the width of said tip
sealing surface.

8. The mouthpiece according to claim 6 including a
plurality of slots spaced in end-to-end relationship.

9. The mouthpiece according to claim 1 including a
plurality of generally circular apertures arranged in
spaced side-by-side relationship extending through said
tip sealing surface.

10. The mouthpiece according to claim 1 including 2
plurality of apertures spaced in side-by-side relationship
and a plurality of siots spaced in end-to-end relationship
adjacent said apertures extending through said tip seal-

ing surface.
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