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This invention relates to musical instruments and, more
specifically, to stringed instrument sound boards.

In many situations, the vibratory phenomena in musi-
cal instruments are betier explained when compared to
similar phenomena produced on liguid surfaces in a state
of calmness. It is a fact that sound waves and waves
on liquid surfaces are produced in the same manner,
under similar conditions. This comparison will serve to
clarify the effect produced by sound vibrations in stringed
instruments,

For example, an ordinary glass may be filled to the
brim with water, and a small lead ball is then dropped
into the glass. Immediately a series of concentric waves
are formed which expand to the edge of the glass and
then-overilow the glass, thus spilling some of the water.

1t has been verified in the repetition of this experiment
that, as the level of the liquid in the glass becomes lower,
it becomes impossible to produce an overflow, as concen-
tric waves are not formed on the surface of the liquid in
the glass. In place of the concentric waves, the liquid
surface is sticred in a chaotic and disorderly manner.

This is easily explained for the liquid waves in their

. natural manner of expansion, when striking against the

sides of a glass, return towards the center and in their
return collide with other waves originating from the
center. This results in a clash between the waves that
come from the center and the ones that come from the
periphery, thus creating a chaotic condition by disturbing
all the waves and changing their direction.

This same condition occurs to a greater extent in sound
waves produced in the cases and sound boards of stringed
instruments. For example, when each string of a piano
is stroked, a series of waves are originated which expand
throughout the sound board toward its periphery. Since
the periphery of the sound board is in the body of the
piano, it can be verified that the vibrations on the periph-
ery are practically non-existent. This results in sound
waves which are very much reduced in strength and great-
ly distorted. Thus a non-sonorous sound results from
the clash of the out-going waves with the returning waves.
Tn other words, it is as though a stiff frame were placed
over the face of a loose gong. The sonority of this in-
strument would be greatly reduced and considerably
affected.

Consequently, it is an object of this invention to pre-
sent improvements in the cases and sound boards of
stringed instruments which obtain new and improved
sonorous effects never before accomplished in known in-
struments.

Ideally, according to the invention, the periphery of
the sound board- or covering board of pianos and other
stringed instruments would be left entirely free so that
the sound effect may be enhanced to a maximum extent.
Of course, since the sound board must be supported, it is
not possible to eliminate all mounting members, This
invention presents several specific examples of stringed
musical instruments embodying a sound board, covering
board, or its equivalent which is connected to the frame
of the musical instrument only to the extent necessary to
achieve sufficient support so that the periphery of the
sound board is free to vibrate.

The excellent results obtained in achieving greater and
better sonority surpassed all expectations. Superior re-
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sults have been obtained in various instruments including
old pianocs, the reconditioning of which was believed im-
possible. Such pianos became much better than when
they were new and considered to be of good quality.

In general terms, the new improvements consist in giving
the sound boards or cases of stringed imstrumenis as
much freedom to vibrate relative to the frame housing of
the instrument as possible. The sound board is not at-
tached to the body of the piano in all of its periphery but
is attached to the piano only in some parts of the periph-
ery in order to permit it to vibrate to its fullest extent
without, at the same time, decreasing the strength of the
whole. Thus, it is possible for the sound board to vibrate
substantially freely over all its surface and up to the
periphery and, under certain conditions, vibrations may
be set up in the suspension points though, of course, to
a lesser degree. This will also occur in the sound boards
of other stringed instruments according to the invention
as will be more fully described hereinafter.

The improvement contemplated by the invention can be
made in the covering board of upright pianos which have
removable boards. In grand pianos, similar improve-
menis can be made. In addition to the conventionally
hinged covering board of a grand piano, which covering
board is usually lifted, another harmonic board can be
attached only at some points and provided with connec-
tions to the instrument frame which connections may be
flexible.

Finally, the same improvements applied o pianos may
be applied, with minor changes or alterations, to such
stringed instruments as violins, violas, violoncellos, man-
dolins and others, in order that the sounds resulting from
vibration of the cover or lid under the easel which sup-
ports the strings may be splendidiy enriched. A simple
crevice or slot is provided in the side wall of the case of
such insiruments, preferably in the lower portion of the
side wail. This crevice or slot may be covered with a
ribbon or tape of flexible or pliable material. Thus,
greater vibration of the lid or cover of the harmonic box
of the instrument is permitted. Consequently, there is
less weakening and distortion in the transmission of the
sonorous waves and thereby greater extension of them.
The player of a musical selection can therefore obtain
unexpeced and pleasant musical effects including a funda-
mental harmonious sound which is enriched both in quan-
tity and quality.

It is proper to observe that the opening between the
harmonic board and the frame of a piano and the fissure
or slot in the lower side wall of the sound box of other

_stringed instruments are for the sole purpose of freeing

the edges of the boards or the sonorous lid as much as
possible. Such openings or slots do not serve to drain
off the air or to provide passages for the sound as some
lay persons commonly believe. This fissure or crevice
is preferably always closed by an elastic or flexible rib-
bon. If the fissure or crevice is too wide, a detrimental
effect will be produced and the advantages derived from
the ability of the harmonic cover, sound box or equiva-
lent to freely vibrate will be diminished.

For a greater and better knowledge and comprehension
of the improvements introduced in the boxes and har-
monic boards of stringed musical instruments contem-
plated by this invention, said improvements are specifical-
ly illustrated in the drawings appended hereto:

FIGURE 1 represents a perspective of an opened grand
piano in which the harmonic board is provided with the
improvements according to the invention;

FIGURE 2 also represents in perspective the back of
an upright piano embodying an improved harmonic board
according to the invention;

FIGURES 3 and 4 represent a plan view and a sec-
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tional view taken along line 4—4 of FIGURE 3, respec-
tively, of the harmonic board for pianos; and

FIGURE 3 represents ‘a lateral view or profile of a
vicla or the like having a harmonic box embodying the
improvements according to the invention.

It is clear that the improvements with respect to pianss
consist of the freedom of the edges of the harmonic board
1 which may consist of a sclid wooden sheet. These
edges are not glued or permanenily or rigidly attached
along their entire length to the frame structure or the
case of the piano, but are attached at only a few points
to a frame 2 which, in turn, is securely held to the body
of the instrument in a tight manner. The bindings at
these points could be elastic or flexible but preferably
consist of weoden members 3, staples or other appliances
that connect the sound board to the frame at spaced

locations but permit free movement of the sound board.

between the connections s¢ as not fo materially interfere
with the integral vibration of the above-mentioned wood-
en sheet up to its own periphery. The members 3 may
be secured to the harmonic board and the case either on
the exterior of the frame structure as shown in FIG-
URES 3 and 4 or on the interior if desired. Any con-
venticnal means may be employed to connect the mem-
bers 3 to the frame and harmonic board, it being under-
stood that the drawings are schematic showing only suffi-
cient detail to enable an adequate understanding of the
invention. An elastic ribbon, tape or its equivalent: 4
may be applied over the opening, fissure or crack between
the support board and the harmoric board. The ribbon
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* binders which extend across the crevice or crack.
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or tape may be applied either on the inside or on the out:

side of the fissure, opening or crack.

In grand pianos, the improvements of this invention
can be provided by the addition of a supplementary
wooden board 5 over the strings., This supplementary
board is affixed to the case 6 in the same manner de-
scribed above. Also connected to the case § is the nor-
mal movable piano top 7. This supplementary or vibra-
tion board 5 may include a representation of a lyre or
a harp or any other instrument & of artistic motif that
may give greater esthetic beauty to the interior -of the
piano as a whole, in addition to the technical effects that
can be obtained. :

The harmonic board according to the invention can
also be applied to upright pianos to form the back cover
of such a pianc as shown in FIGURE 2 or to form the
board or top cover that is over the key board or both
such covers to amplify and improve the qualities of the
sound.  Moreover, a harmonic board according to the
invention may form the vertical board or cover below the
key board.

The improvements contemplated by the invention with
small variations that are within the ambit of the inven-
tion may-also be applied to other stringed musical instru-
ments such as violing to achieve maximum freedom of
the vibratory board in the harmonic box of such instru-
ments. - The upper lid or cover, that is the surface of the
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4 ,
body next to the sirings, of the harmonic box is trans-
formed as much as it is possible into a diaphragm.

With respect to the vicla (FIGURE 5), the improve-
ments. are cbiained by providing a crevice or slot # in the
lateral side of the body or frame of the instrument. Such
crevice or slot is preferably covered by a strip of elastic
or fisxible material 18. The surface of the body next to
the strings is thus more free to vibrate, thereby consider-
ably improving the quality of the sound from the har-
monic box of the instrument in the same manner as.here-
inbefore explained. The surface of the body next to the
strings may be connected to the bedy or frame by spaced
These
binders should be flexible or otherwise permit the cover
to vibrate relative to the frame.

As an alternative to the construction shown in FIG-
URE 3, the sound board i and the frame 2 may be
formed from a single piece of material with the periph-
ery of the sound board being defined by a deep groove
which does rot extent completely through the material,
thus leaving the sound board 1 and frame 2 connected by
a thin strip. of material which is sufficiently fexible to
permit vibration of the sound board 1 relative to the
frame 2.  If desired, the groove may extend complstely
through the material at spaced locations to leave an in-
terrupted flexible strip betweea the sound board 1 and
frame 2.

Similarly, the crevice or slot 9 in tlie instrument shown
in FIGURE 5 may be replaced by a groove as described
above waich leaves the upper and lower portions of the
instrument movably commected by a thin flexible strip of
maierial, either continuous or interrupted. )

It will be understood that various modifications may
be made from the specific embodiments described herein
without departing from the scope of the appended claim.

I claim:

In combination with a piano having a sound board,
strings and case, a shest-like member mounted on said
case in spaced relation to said sound board, said member
being spaced peripherally from said case to provide for
passage of scund waves, and said member forming with
said case a resonant chamber.
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