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ABSTRACT: Tone bars are disclosed which have two at-
tached clips, each clip including means for engaging a support
for the tone bar. Such supports engage nodal areas of the tone
bar intermediate the ends thereof. The tone bar is held by the
clips against undesired movement with respect to the sup-
ports. The clips are normally located adjacent to the nodal
points on the ends of the tone bar, remote from the center re-
gion thereof. The tone bar supports comprise elastomeric
mounts through which the clips extend, and which are fric-
tionally mounted on cylindrical support posts.
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PERCUSSION MUSICAL INSTRUMENT AND TONE BAR
THEREFOR

CROSS-REFERENCE TO RELATED APPLICATIONS

This patent application is a continuation-in-part of Pat. ap-
plication Ser. No. 725,561, filed Aug. 14, 1968, for Tone Bars
for Use in Musical Instruments, Inventor Clair O. Musser now
abandoned.

BACKGROUND OF THE INVENTION

For approximately 5,000 years different types of percussive
musical instruments have been manufactured and utilized.
Many of such common instruments utilize and have utilized
what may be referred to as tone bars for the production of
specific notes. Practically all of such tone bars are and have
been barlike structures formed out of a rigid or relatively rigid
material such as various types of hardwoods, steel and alu-
minum alloys or the like. When tone bars formed of such
materials are excited, as by being struck with mallets, they
vibrate and give off notes or sounds which are dependent upon
a number of factors. The most important of these factors are
the physical dimensions of the tone bars themselves; and the
manners in which the tone bars are supported.

It is of course well known that rods and plates will vibrate in
different ways depending upon the manner in which they are
supported or held. In common instruments such as
xylophones, marimbas and the like the tone bars utilized are
supported at two points or areas intermediate the ends of
these bars. At least in theory these points or areas of support
are so-called nodal areas, so that a tone bar will vibrate at a
frequency determined by its length, and in such a manner that
there are two half-loops of vibration between the supports and
two half-loops of vibration adjacent, respectively, the ends of
the bar.

The above-described manner of vibration is important in
order to obtain a tonal quality of a desired character. It is be-
lieved that the physical character of the tone bar itself is also
important to obtaining this desired manner of vibration. It has
also been recognized that the manner in which a tone bar is
mounted can significantly determine such tonal qualities.
Thus, for example, when a tone bar is mounted by a cord ex-
tending through horizontal holes in the bar, at the nodal re-
gions thereof, the mere presence of such holes alters the physi-
cal character of the bar and affects the manner in which it can
vibrate. Similar results are achieved when vertically extending
mounting holes are bored through tone bars at about the nodal
areas thereof.

In the manufacture of percussive-type instruments such as
xylophones, marimbas and the like, the manufacture of the
tone bars has been a significant economic problem. Because
of the above-described effects of horizontally extending holes
on such tone bars, it has been conventional to remove material
from the tone bars, in a laborious and complicated manner, to
tune them so that they vibrate at a desired frequency. When
vertically extending holes have been used, the tuning process
has been similarly complicated and it has frequently been
necessary to tune such tone bars by removing material
therefrom. Such removal of material is expensive and waste-
ful. It is also believed to tend to result in a loss of tone quality.

Vertically extending mounting holes are also disad-
vantageous in tone bars because the supports used with them
project to the surface of a tone bar where the tone bars are
excited as by mallets. When the mallets strike the supports,
there is no tone generated.

As a result of these and other factors, there exists in the per-
cussive-instrument field the problem (both economic and
practical) of providing adequate, satisfactory mountings for
tone bars. To be acceptable, such mountings must not adver-
sely affect the vibrational characteristics of tone bars. They
must also be comparatively inexpensive so that the cost of the
musical instrument is reduced as much as possible. It is to be
emphasized, however, that such cost reduction should nor-
mally be considered as secondary to obtaining adequate,
satisfactory tonal qualities in an instrument.
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2
SUMMARY OF THE INVENTION

An object of this invention is to provide a new and improved
percussion musical instrument incorporating tone bars which
include means for attaching these tone bars to a support.
Another object is to provide tone bars which may be easily
and conveniently manufactured at a comparatively nominal
cost. A further objective of this invention is to provide tone
bars which have highly acceptable tonal qualities.

The objectives are achieved by providing a percussion musi-
cal instrument incorporating tone bars, each of which includes
clip means for attaching the bar to supports at nodal areas in-
termediate the ends of the bar. Such clip means are attached
to the undersurface of each tone bar on the sides of the nodal
areas towards the ends of the tone bar. Each of the clip means
includes means engaging a support for the tone bar in such
manner that such a support directly contacts the tone bar at a
nodal area. The clip means serves, as one of its functions, to
prevent undesired movement of the tone bar with respect to
the support. The support is an elastomeric mount through
which the clip means extends, such mount being supported on
posts which project into the mount base.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational view illustrating a first embodi-
ment of the invention; )

FIG. 2 is a partial bottom isometric view of the tone bar
shown in FIG. 1;

FIG. 3 is a side elevational view corresponding to FIG. 1 but
showing a second embodiment of the invention;

FIG. 4 is a partial bottomn isometric view of the tone bar
shown in FIG. 3; ) :

FIG. § is an isometric view of a support member used with
the tone bar shown in FIG. 3;

FIG. 6 is an exploded isometric view showing a third em-
bodiment of the invention, portions being broken away and
sectioned in order to illustrate the structure more clearly;

FIG. 7 is a fragmentary end view illustrating such third em-
bodiment in assembled condition, the end illustrated being the
one to the leftin FIG. 6;

FIG. 8 is a sectional view on the broken line 8—8 of FIG. 7;
and

FIG. 9 is a side elevational view of a fourth embodiment,
wherein a mechanical-electrical transducer is provided to
sense the vibrations of the tone bar.

DETAILED DESCRIPTION

In FIGS. 1 and 2 there is shown a complete tone bar 10 of
this invention. This complete tone bar 10 includes an elon-
gated bar 12 of a rigid material such as a conventional steel
alloy of the type commonly employed in the tone bar of a per-
cussive-type musical instrument. Bar 12 is preferably of a
uniform cross-sectional configuration throughout its length
between the ends 14. The bar 12 is adapted to be mounted in
such instrument (at what may be referred to as nodal areas 16
extending across the width of bar 12 intermediate its ends 14)
by conventional cord-type supports 18.

These supports 18 are held in place by identically formed
clips 20, each of which includes a base 22 attached to a lower
surface 24 of the bar 12. Preferably, the clips 20 are made out
of a composition which will enable the bases 22 to be welded
to the bar 12. Such a composition may be a steel composition
when the bar 12 is a steel bar. However, the bases 22 of the
clip 20 can be attached to the bar 12 in other manners as for
example through the use of a smal! quantity of an appropriate
conventional adhesive. This is advantageous when the bar 12
or the clips 20 are formed of a material which cannot be con-
veniently welded.

Each of the clips 20 includes a curved hooklike end 26
which wraps around and engages the surface of a support 18 in
such manner that such a support 18 cannot be moved relative
to the ends 14 of the bar 12. It will be noted that hook!ike ends
26 terminate so as to be spaced from the bar 12. These ends
26 extend from the bases 22 of the clips 20 as shown.
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During the manufacture of a complete tone bar 10, the bar
12 is cut from conventional bar stock of an appropriate
material so that when supported on supports such as the sup-
ports 18 it will vibrate (when excited as by the application of a
mallet) at a frequency which is slightly more than the desired
frequency at which this bar 12 is to vibrate in an ultimate in-
strument. Then the clips 20 are applied and attached to this
bar as shown. The weight of these clips is determined prior to
their attachment, by experimentation, to be sufficient so that
when they are applied as shown, equidistant from the ends 14
of the bar 12, the bar 12 will vibrate in the complete bar 10 at
the above-indicated desired frequency (in the ultimate instru-
ment).

With this method of manufacture, the clips 20 and the bars
12 used in manufacturing the complete tone bar 10 can be
easily predetermined so that complete tone bars 10 manufac-
tured on essentially a mass production basis will not require
further tuning. This is a major benefit resulting in significant
cost savings over prior procedures. Also, the actual manufac-
turing methods which may be employed are comparatively in-
expensive.

However, this invention has other significant advantages as
far as tone quality is concerned. Because the bar 12 used in
the complete bar 10 is not physically altered as by the drilling
of holes therethrough, it will tend to vibrate comparatively ac-
curately so that the ends 14 vibrate in two half-loops and so
that the center portion between the supports 18 will vibrate as
substantially two half-loops when the bar 12 is excited. The
term loops here, of course, refers to the manner of vibration at
the intended vibration frequency. With this structure, the
nodal areas 16 will tend to be substantially straight lines ex-
tending directly across a bar such as the bar 12.

The structure described has another advantage as far as a
percussive-type musical instrument is concerned. The in-
dividual clips Z0 to a degree act as weights tending to prolon-
gate the decay time of vibration of the complete bar 10 after
excitation. This is advantageous, particularly in certain types
of instruments. This result achieved with this invention should
be compared with the fact that holes through a tone bar tend,
in general, to diminish the decay time of the vibration of such
a bar.

EMBODIMENT OF FIGS. 3-5

Referring to FIG. 3, there is shown another complete tone
bar 30 of the present invention. This tone bar 30 utilizes a bar
32 corresponding to the bar 12, and having ends 34 and nodal
areas 36. These nodal areas are, of course, of the same type as
the areas 16. With the complete bar 30 identical clips 38 are
used. Each of these clips 38 includes a base 40, corresponding
to a base 22 previously described, and a projection 42. The
bases 40 are adapted to be attached to the bar 32 in the same
manner as previously described. The projections 42 are
adapted to fit within slots 44 in elastomeric mounts 46 so that
the bar 32 is supported along edges 48 of these mounts 46.
Such edges 48 extend along the nodal areas 36. With this con-
struction, the clips 38 satisfactorily engage the mounts 46 so
that a complete tone bar 30 is held in desired orientation when
the mounts 46 are secured in place in any convenient manner.

EMBODIMENT OF FIGS. 6-8

Referring next to FIGS. 6-8, inclusive, an embodiment is il-
lustrated wherein an elongated metal bar 50, of rectangular
shape and section, has welded to the undersurface thereof a
pair of identical clips 51, thus forming a tone bar for the per-
cussion musical instrument. The welding is preferably effected
by electrical resistance spot welding. As emphasized hereto-
fore, the bar 50 is free of holes. The clips 51 are so located
that the bar 50 will be supported, by support means described
below, at nodal areas 52 which extend perpendicularly to the
longitudinal bar axis (and lie in the plane of the bar). The clips
51 are spaced equal distances from the ends of bar 50.

As best shown in FIG. 6, each clip 51 comprises a base 53
which is in flatwise engagement with the lower surface of bar
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50. Such base 53 is spot welded to bar 50 at a region between
the adjacent bar end and the nodal area 52. Base 53 is integral
with a distal portion in the form of a hook 54 which curves
downwardly (away from bar 50) and then upwardly. The end
55 of the hook is spaced from the lower surface of bar 50 a
distance substantially less than the diameter of a horizontal
cylinder 56 forming part of an elastomeric mount 57 for each
end of the tone bar. Such distance is, however, sufficiently
great that cylinder 56 may be distorted and snapped between
end 55 and the tone bar surface, thus locking the cylinder 56 is
position.

The remainder of each elastomeric mount 57 is generally
triangularly shaped, having upper rounded edge portions 58
(FIG. 6) which align with and form extensions of the upper
half of cylinder 56. Mount 57 is also formed with a central slot
59 through which hook 54 extends, such slot being only a
small amount wider than the hook to thereby prevent un-
desired lateral movements of the bar relative to the supports
therefor. v

Referring to FIG. 6, each slot 59 has a sufficiently large ver-
tical dimension that the bar 50 (at nodal region 52) will seat
on cylinder 56 and also on the adjacent edge portions 58. The
radius of hook 54 is substantially larger than that of cylinder
56, thus permitting the bar to rebound off cylinder 56 (and off
edge portions 58) after the bar is struck, in order to achieve
maximum dwell.

Cylindrical recesses 61 are formed in the underside of the
base of each mount 57 in order to receive cylindrical mount-
ing posts 62. The diameter of each recess 61 is substantially
the same as that of the associated post 62, whereby the mount
57 will remain in position (after being pressed downwardly
over the posts) until intentionally removed. The posts 62 are
mounted on the upper wall of a support 63.

The embodiment of FIGS. 6-8 is readily assembled by
snapping cylinders 56 into clips 54, and then pressing mounts
57 over posts 62. The result is a percussion musical instrument
adapted to be struck by a mallet to thereby generate a musical
tone superior to those generated by prior art instruments, Of
particular importance is the fact that the instrument may be
struck at any part of the upper surface of bar 50, and still
generate a musical tone. The quality of the tone is enhanced
due to the fact that portions 56 and 58 of each mount 57 are
perpendicular to the bar axis, not oblique thereto as in nu-
merous prior art instruments.

EMBODIMENT OF FIG. 9

Illustrated schematically in FIG. 9 is an electronic
vibraphone. Each tone generator of such electronic
vibraphone is identical to the embodiment of FIGS. 6-8, ex-
cept that there is mounted above the support member 70
(having posts corresponding to posts 62) a mechanical-electri-
cal transducer which is schematically represented at 71.
Transducer 71 may be, for example, an electromagnetic
pickup comprising a permanent magnet enclosed in a coil of
wire, and magnetically coupled to the steel (or steel alloy) bar
50.

The transducer 71 is connected to an amplifier 72 and loud-
speaker 73. Numerous tone control, vibrato, and special ef-
fects circuits, not shown, may be provided.

The foregoing detailed description is to be clearly un-
derstood as given by way of illustration and example only, the
spirit and scope of this invention being limited solely by the
appended claims.

I claim: :

1. An elongated tone bar of a rigid material for use in
producing a tone of an intended frequency, said tone bar in-
cluding two means for attaching said tone bar to members sup-
porting said tone bar, each of said means being located at a
nodal area of said tone bar extending across the width of the
bar, said areas being intermediate the ends of said tone bar,
wherein the improvement comprises:
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said bar being free of holes so that it will vibrate as a half-
loop at each of its ends as defined by said nodal areas and
so that it will vibrate accurately as two half-loops in its
center portion between said nodal areas,

cach of said means for attaching said tone bar comprises

clip means attached to the lower surface of said tone bar
on the sides of said nodal areas remote from one another,
each of said clip means including means for engaging a
member for supporting said tone bar,

said means for engaging a member on both of said clip

means being ends of said clip means, said ends being
spaced from said tone bar,

said clip means being identical and being equally spaced

from the ends of said tone bar.

2. A tone bar as claimed in claim 1 including two elastomer-
ic mount means for supporting said tone bar, each of said
mount means being engaged with one of said ends of said clip
means so as to support said tone bar.

2. A tone bar as claimed in claim 2 wherein:

each of said mount means includes an edge which contacts

said tone bar, said edges of said mount means engaging
said tone bar along said nodal areas.

4. A tone bar as claimed in claim 1 including:

two cord means for supporting said tone bar, each of said

cord means being engaged with one of said ends of said
clip means so as to support said tone bar and wherein:

said ends are of a curved hooklike shape and are located so

that said cord means are positioned between said ends of
said clip means and the nodal areas of said tone bar, said
cord means both extending across the width of said tone
bar along said nodal areas.

5. A percussion musical instrument, which comprises:

an elongated metal bar,

said bar adapted to vibrate at a predetermined frequency
when the upper surface thereof is struck by an exciting
means,

said bar when vibrating having a first nodal area located
relatively adjacent one end of said bar but spaced
therefrom,

said bar when vibrating having a second nodal area
located relatively adjacent the other end of said bar but
spaced therefrom,

first and second clips each having a base portion and a distal

portion,

said base portion of said first clip being secured to the
lower surface of said bar adjacent said first nodal area,
and in such position that said distal portion of said first
clip is spaced from said lower surface of said bar
directly opposite said first nodal area,

said base portion of said second clip being secured to said
lower surface of said bar adjacent said second nodal
area, and in such position that said distal portion of said
second clip is spaced from said lower surface of said
bar directly opposite said second nodal area, and

first and second supports disposed, respectively, between

said first nodal area and said distal portion of said first
clip, and between said second nodal area and said distal
- portion of said second clip, i
said supports engaging said lower surface of said bar
respectively at said first and second nodal areas.

6. The invention as claimed in claim 5, in which each of said
clip base portions is disposed in flatwise engagement with said
lower surface of said bar.

7. The invention as claimed in claim 6, in which each of said
clips is formed of metal, and in which each of said clip base
portions is secured to said bar by electrical resistance spot
welding.

8. The invention as claimed in claim 5, in which said distal
portion of each of said clips is generally hook-shaped, the
hook extending down from the base portion therefor and then
curving upwardly toward said bar for termination at a point
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spaced from the lower surface of said bar, and in which each

of said supports is an elongated deformable member having a
diameter greater than the spacing between said point and said

lower surface of said bar, said support being adapted to
deform and snap through said space between said point and
said lower surface whereby to retain said support in said hook-
shaped distal portion.

9. The invention as claimed in claim §, in which each of said
supports is part of a mount formed of elastomeric material,
said mount having a plurality of recesses in the underside
thereof, and in which a plurality of mounting posts are pro-
vided and extended into said recesses to support each of said
mounts. i

10. The invention as claimed in claim 5, in which each of
said supports is a horizontal member formed of elastomeric
material, said member having the ends thereof connected with
the upper edges of an elastomeric mount, in which said mount
has a slot therethrough below said support and through which
said distal clip portion extends, and in which said horizental
support member and said upper edges engage said lower sur-
face of said tone bar along a line perpendicular to the axis of
said bar and located at one of said nodal areas.

11. The invention as claimed in claim 5, in which a
mechanical-electrical transducer is provided to sense the
vibrations of said bar, and in which amplifier and loudspeaker
means are connected to said transducer.

12. The invention as claimed in claim 5, in which said bar is
rectangular and has a rectangularly shaped section, said upper
and lower surfaces of said bar being parallel to each other.

13. A percussion musical instrument, which comprises:

an elongated metal bar,

said bar being adapted to vibrate at a predetermined
frequency when the upper surface thereof is struck by
an exciting means,

said bar when vibrating having a first nodal area located
relatively adjacent one end of said bar but spaced
therefrom,

said bar when vibrating having a second nodal area
located relatively adjacent the other end of said bar but
spaced therefrom,

first and second clip means each having a base portion,

said base portion of said first clip means being secured to
the lower surface of said bar adjacent said first nodal
area,

said base portion of said second clip means being secured
to said lower surface of said bar adjacent said second
nodal area, .

each of said first and second clip means also having a por-
tion spaced away from said lower surface of said bar,
said spaced-away portion of said first clip means
being opposite said first nodal area, .
said spaced-away portion of said second clip means

being opposite said second nodal area, and

first and second supports disposed, respectively, between

said first nodal area and said spaced-away portion of said

first clip means, and between said second nodal area and

said spaced-away portion of said second clip means,

said supports engaging said lower surface of said bar
respectively at said first and second nodal areas.

14. The invention as claimed in claim 13, in which each of
said supports is a horizontal member formed of elastomeric
material, said member having the ends thereof connected with
the upper edges of an elastomeric mount, in which said mount
has a slot therethrough below said support and through which
said spaced-away portion of the associated clip means ex-
tends, and in which said horizontal support member and said
upper edges engage said lower surface of said tone bar along a
line perpendicular to the axis of said bar and located at one of
said nodal areas. .

15. The invention as claimed in claim 13, in which said clip
means are not integral with said bar.
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