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1
STRINGED MUSICAL INSTRUMENTS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue,

This is an application for reissue of U.S. Pat. No.
4,192,213 issued Mar. 11, 1980 entitled *'Stringed Musical
Instruments”.

The present invention relates to improvements in
stringed musical instruments, and more particularly, to
an electric bass guitar having its neck and body in a
balanced relationship to each other.

The need for a compact electric guitar-like instru-
ment to substitute for the cumbersome, large, upright
acoustical classical string bass was recognized quite
early. In 1951, Fender brought out into the market-
place, a solid-bodied, four-stringed guitar with the com-
pass of the acoustic bass, and to which; even though
fretted, classical bass guitar players could easily adapt
themselves. This instrument became the forerunner of a
large family of similar types, sometimes simply called
bass guitars.

Electric basses are usually provided with at least one
pick up. They can be distinguished not only by their four
rather than their six strings, but by the length of the
strings, which are 30-34 inches, as compared with about
25 inches in the normal six-stringed guitar. Electric
basses are usually classified according to their physical
construction. The conventional solid-bodied construc-
tion is the most commonly used, because it is made from
a flat slab of solid wood or lamination.

A difficulty in the prior art in a conventional guitar,
i1s the conflict between two important aspects, good
balance and good tone. Superior balance with the con-
ventional body-neck-peghead arrangement can only be
achieved with a relatively light, and therefore flexible
neck. Superior sound quality can only be achieved with
a relatively heavy and stiff neck.

This problem has been met in the past by manufactur-
ers to achieve superior sound by using relatively heavy
aluminum necks. Such instruments are overweight and
neck heavy. Instruments of the past with acceptable
balance and weight invariably have had limited sustain
and brilliance of tone.

The playing of a heavy musical instrument or an

instrument with a heavy neck and poor balance, is an
unpleasant experience because of the tension, fatigue
and strength which is put on the body of the player,
particularly after playing for long periods of time.

These shortcomings, due to the heaviness of the neck
and peghead in relation to the body, creates an unbal-
anced musical instrument, uncomfortable to play with
and difficult to manage properly.

On the other hand, in studying the behavior of a
vibrating system such as a vibrating string, it has been
found that when the string vibrates between two fixed
end points, it tends to shake and make them move.
When the end points move due to the vibration, they
take energy from the strings, reducing the sustain and
muting the tone.

Therefore, in order to increase sustain (length of
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tone) and brilhance of tone, it 1s necessary to have as 65

much weight as possible at the ends of the strings (close
to the bridge and in the neck). The end of the string is
effectively at the bridge and at the fret being played.
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Therefore, the entire neck is important. It is important
to make the instrument as rigid as possible, strong and
stiff, whereby the neck cannot vibrate independently of
the body. I found that by increasing the stiffness of the
neck as well as its weight within very close limits, sus-
tain and brilliance of the vibrating string is increased,
whereby the quality of the tones is greatly improved.

Additionally, the rigidity or stiffness of the neck may
be greatly increased by choosing a material which has a
high modulus of elasticity. I also found that an ideal
material for the construction of the neck is a polymer
reinforced material such as carbon fiber bonded with
epoxy, because of its moderate weight and high modu-
lus of elasticity.

It is a well-known fact that an unbalanced musical
Instrument creates unnecessary strain in the neck and
shoulders of the player because the player [inadvert-
antly] inadvertently holds the instrument in an awk-
ward position. I have also found that this problem has
been eliminated by having the center of gravity located
close to the fingerboard at the lower end thereof, on a
24-fret guitar. Generally, the center of gravity should be
located near the 24th fret.

The advantage of having the center of gravity at the
end of the fingerboard is that the neck does not have to
be supported any more and hangs free on a support in a
stable equilibrium with the body and the other parts of
the instrument.

According to the present invention, sustain and bril-
liance of tone are achieved in a stringed musical instru-
ment by providing a fulcrum and convenient support
means located at the center of gravity of the instrument
where the neck is highly rigid and balanced by the
tuning machines being on the body, thus, overcoming
the difficulties of the prior art in an instrument comfort-
able to play.

It i1s an object of my invention to provide an electric
bass guitar which has its center of gravity close to the
lower end of the fingerboard on a 24-fret guitar.

It is another object of my invention to provide an
electric bass guitar which provides a high quality and
proper base tone.

A further object of the present invention is to provide
a stringed musical instrument such as an electric bass
guitar wherein the weight of the body, tuning machines,
bridge and pick-up elements are balanced with the
weight of the neck about a fulcrum located at the center
of gravity of the instrument in such a way that rotation
thereof about this pivot point can be accomplished
without substantial effort on the part of the player for
selectively adjusting the angle of the neck in relation to
his hands and body.

The teachings of the present invention provide an
electric bass guitar including a neck, preferably made of
a reinforced polymer material such as carbon fiber
bonded with epoxy. This composite material has a desir-
able high modulus of elasticity and good density. The
excellent physical properties of carbon fiber composites
make them a suitable material for the construction of a
guitar neck.

Although such novel feature or features believed 10
be characteristic of the invention are pointed out in the
claims, the invention and the manner in which it may be
carried out may be further understood by reference to
the description following and the accompanying draw-
ings.

FIG. 1 1s a top plan view of my stringed instrument
according to the present invention.
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FIG. 2 is a sectional view of the present musical
instrument taken substantially along the line 2—2 of
FIG. 1 and looking in the direction of the arrows.

FIG. 3 represents a cross section of the guitar neck
according to the present invention, showing the ar- 5
rangement of the steel reinforcement bars in spaced
relationship to a truss rod embedded into the neck, in
accordance with the present invention.

F1G. 4 illustrates a similar view as shown in F1G. 3,
taken along the line 4—4 of FIG. 1. 10
FIG. 5 shows a cross-sectional view taken along the
line 5—S of FIG. 1 and looking in the direction of the

arrows.

FIGS. 6 through 8a represent top plan views and side
views, respectively, of the supporting plates, showing 15
different configurations thereof.

FIG. 9 is a table of comparison of specific strengths
and modulus of materials.

Referring now to the figures in greater detail, where
like reference numbers denote like parts in the various 20
figures.

The body portion 12 includes an elongated slightly
tapered neck portion 14 at one end thereof, extending
longitudinally outwardly therefrom and having a fin-
gerboard 16 mounted thereon; tuning machines 18 are 25
arranged at the other end of the body 12 and confront-
ing substantially the neck portion 14.

A plurality of playing strings 20 are extended, spaced
apart in relationship to each other, along the body por-
tion 12 and neck portion 14. 30

It will be clearly understood that the number of
strings arranged along the neck and body portions de-
pend on the type of musical instrument to be con-
structed, such as an electric bass guitar (four strings) or
an electric guitar (six strings). Since the preferred em- 35
bodiment according to the present invention is directed
to an electric bass guitar, four strings 20 have been
illustrated as seen more clearly in FIG. 1.

The present stringed musical instrument 10 further
includes a bridge 22 mounted across the top of a step- 40
down surface 12a of body portion 12, as shown in FIG.

2 in a direction transverse to the longitudinal axis of the
neck portion 14 close too the tuning machines 18.

Referring again to FIGS. 1 and 2, I [preferred]}
prefer to provide two separate pick-ups 24a-240 for a 45
variety of tones. The pick-up 24a is located with the
bass or mellow, close to the fingerboard 16 and the
[bright on] treble, or bright, near pick-up 24b, close to
the bridge 22.

A very important feature of the present invention 50
shown in FIG. 2 is the particular location of the center
of gravity of the instrument 10. Specifically, the center
of gravity 25 is located adjacent the end of 16a of finger-
board 16, on a 24-fret guitar. The center of gravity
should be located quite near the 24th fret. 55

Conventional tuning keys or tuning machines 18 may
be mounted in a well-known manner to those skilled 1n
the art and will therefore not be discussed in detail. One
end of the string 20 is adjustably secured thereto while
the opposite fixed end is conveniently mounted on a 60
retainer plate 30 located at the free end 14a of the neck
portion 14,

Another important feature of the present Invention
shown in FIG. 2 is the particular location of a fulcrum
32 relative to the body portion 12 and neck portion 14. 65
Specifically, the fulcrum 32 is located at the center of
gravity of the instrument 10, and comprises a mounting
bolt 34 having a threaded end portion 34a. The mount-

4

ing bolt 34 is mounted beneath the bottom surface 12b
of body portion 12 wherein a threaded opening 36 1s
provided and being adapted to receive the threaded
portion 34a of bolt 34.

A supporting plate 40 is pivotally mounted beneath
body portion 12 of the instrument 10 including a bore 42
therethrough for receiving the bolt 34 extending
through bore 42 and projecting into the opening 36 so
that the musical instrument can be easily rotated about
fulcrum 32 when the player wishes to selectively adjust
the angle of the neck portion 14. |

I have found that an ideal weight for the neck of the
instrument including the fingerboard according to the
present invention is about 2.5 to 3.5 pounds in order to
get a well-balanced instrument and also 1t has a cross
section (not including the fingerboard) averaging 1%
inches, about 23 to 26 inches long, giving it a volume of
approximately 29 to 32 cubic inches.

Below shown in a table is a list of actual densities of
different materials used in the construction of a guitar
neck and relating these figures to the volume of the
neck, giving the weight of the neck in each maternal. Al
figures are approximate and are intended primarily to
show basic relationships.

Density Weight Neck
Wood b oz/in 3 1 Ib.
Carbon fiber and 1 oz/1n 3 2 1b.
epoOXy
Aluminum 2 0z/1n 3 4 b,
Glass fiber and 14 0z/1In 3 2-3 Ib,
epoxy
Steel 5 oz/in 3 10 1b.

M

Referring to FIG. 3, steel reinforcement bars or wires
44 may be axially arranged in a parallel spaced apart
relationship along the entire length of neck portion 14
to increase to rigidity of the neck as well as its weight to
obtain a proper balanced musical instrument.

As seen clearly in FIG. 2, there is optionally provided
a conventional truss rod 46 embedded into neck portion
14. The function of the truss rod 46 is well known to
those skilled in the art and will therefore not be dis-
cussed in further detail.

The configuration of the supporting plate 40 as
shown in the figures is such that the musical instrument
10 can be played in several positions depending upon
the type of supporting plate 40 attached to the body of
the instrument.

Thus, for instance, plate 40a shown in FIGS. 6 and 6a
is used when playing the musical instrument from a
standing position only and comprises a body 41 having
a boomerang-like configuration. The body 41 includes a
small arm 41a and a long arm 41b extending outwardly
therefrom in a spaced-apart relationship. The free ends
of the arms 41a-41b are provided with convenient strap
holes 43 adapted to receive the ends of a strap to hold
the musical instrument around the neck of the player.
The body 41 further includes a mounting hole 42a
therethrough for receiving the mounting bolt 34.

The supporting plate 40b as shown in FIGS. 7 and 7a
has a similar configuration as the plate 40a. However,
plate 40b further includes a snap-on leg rest member 45,
having a concave surface 45a adapted (o be used on the
legs of the player when playing the instrument in a
sitting position. Also, it is noteworthy that the plate 40b
may be used when playing the instrument from a stand-
ing position.
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Referring to FIGS. 8 and 8a, there is illustrated a
supporting plate 40c, somewhat similar to the configu-
ration of plate 40b. The plate 40c does not include any
strap holes. The leg rest member 45 is permanently
attached to the plate 40c, thus the plate is used exclu-
sively when playing the instrument from a sitting posi-
tion.

Although I have found that a carbon fiber-epoxy 1s a
most suitable material for a guitar neck, there are other
materials such as glass fiber epoxy, aluminum and steel
reinforced wood, which may be used 1n construction of
the guitar neck in some circumstances.

I chose a carbon fiber epoxy as my ideal material
because 1ts structural benefits such as high stiffness-to-
weight ratio and high strength-to-weight ratio as shown
in FIG. 9.

Furthermore, the high stiffness-to-weight ratio is a
major attribute of a carbon fiber epoxy, and the incor-
poration of a 34 to 100 million psi modulus fiber in one
of several polymer resin systems can result in a material
with a stiffness twice that of steel at one-fifth the
weight. Most of the carbon fiber composite applications
discussed here involve materials with one-third to two
thirds the elastic modulus of steel and < ne-fifth its
weight.

Additionally, the high strength-to-weight ratio of
carbon fiber epoxy materials can provide strengths ex-
ceeding 220,000 pst. Frequently, however, because of
design requirements, a composite strength of from
100,000 to 150,000 psi is a more realistic value.

FIG. 9 compares the specific strength and specific
elastic modulus for several materials of construction.
(Specific values are the ultimate values divided by the
density). As shown, a carbon-fiber epoxy has significan-
tyly higher values for both specific strength and specific
modulus than other common materials. With the car-
bon-fiber epoxy and glass-fiber epoxy values being
higher than those for metals, coupled with the relative
economics of the materials, both now and as projected
in the future.

I have chosen a carbon-fiber epoxy as preferred, for
its functional benefits such as high vibrational dampen-
ing within itself and low transmissability of sound.
Sound is therefore not remitted or absorbed by the
material of the neck, maximizing the vibration and bril-
liance of sound of the string.

A measure of stiffness for providing desired brilliance
and sustain may be had by measuring the deflection of
the neck portion 14, by supporting the body 12 [up to]
at the 24th fret or the center of gravity and hanging a
five-pound weight from the nut 50.

Deflection of carbon-fiber epoxy i1s only 0.06 of an
inch. The maximum deflection 1s preterably no more
than 0.09 of an inch. The normal deflection of a normal
wooden neck portion 14 is 0.13 of an inch or more.

In achieving the sound and balance of the present
invention, stiffening may be provided to the neck por-
tion 14 construction within the weight and cross-sec-
tional parameters for comfort and balance. Thus, for
instance, a wooden neck portion 14 may be stiffened
with wires 44 within the limits of reasonable weight and
average neck cross-section to achieve desired stiffness.
Other materials may fall into the parameters of the
present invention or may be modifiable or usable in
combination.

Steel, for instance, is very rigid, but too heavy. Rein-
forced wood is in effect using the characteristics of both
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6

wood and steel to make the most of both materials
within the parameters of the present invention.

The terms and expressions which are employeu are
used as terms of description; it is [ recongnized,] recog-
nized though, that various modifications are possible.

It is also understood the following claims are in-
tended to cover all of the generic and specific features
of the invention herein described, and all statements of
the scope of the invention, which, as a matter of lan-
guage, might fall therebetween.

Having described certain forms of the invention in
some detail, what is claimed is:

1. A stringed musical instrument comprising a body,
a neck portion extending from said body, said neck
including a nut and a fingerboard, tuning machines, said
tuning machines extending from said body portion op-
posite said neck portion, support means for supporting
said instrument, said support means pivotally engaging
sald instrument, said support means pivoting at the cen-
ter of gravity of said instrument, and said neck of said
instrument weighing approximately no less than 2.5
pounds, said neck having an average cross section with-
out a fingerboard of approximately 1.25 inches, and said
neck deflecting no more than 0.09 inches when said
istrument is supported [to] ar its center of gravity
and with a five-pound weight depending from said nut
of said neck.

2. The 1invention of claim 1 wherein the musical in-
strument 1s an electric bass guitar.

3. The invention of claim 1 or 2 wherein said neck
wetlghs no more than 3.5 pounds.

4. The invention of claim 1 wherein said neck is ap-
proximately no less than 23 inches and no more than 26
inches long.

5. The invention of claim 4 wherein said neck 1s no
less than 29 cubic inches and no more than 32 cubic
inches.

6. The invention of claims 1, 2 or 4 wherein said
center of gravity is near the 24th fret of said instrument.

7. The invention of claim 1 wherein said support
means 1s a plate.

8. The invention of claim 7 wherein said support plate
has a boomerang-like configuration.

9. The invention of claim 8 wherein said support plate
includes a leg rest.

10. The invention of claim 9 wherein sad leg rest 1s a
snap-on leg rest.

11. The invention of claim 9 wherein said leg rest 1s
concave.

12. The invention of claim 8 wherein said support
plate includes means to join it with support straps.

13. A stringed musical instrument comprising a body
having a bottom surface, a neck portion extending from
said body and including a fingerboard, means for tuning
said instrument, and support means for supporting said
instrument, said support means pivotally attached to the
bottom surface of the body of said instrument only substan-
tially at the center of gravity of said instrument.

14. A support member for facilitating the resting of a
stringed musical instrument on a human body, the instru-
ment including a body having a bottom surface, said sup-
port member comprising:

a support plate pivotally attached to the bottom surface
of the instrument only substantially at the center of
gravity of said instrument.

15. An auxiliary support member for facilitating the

resting of a stringed musical instrument on a leg of a
human body, the instrument including a body, a neck
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portion extending from said body and including a finger- 19. The instrument of claim 18 wherein said support
board, and means for tuning said instrument, the support means includes a plate having fastening means at spaced

apart locations thereon, and a strap, the opposite ends of
said strap attaching to said fastening means for holding

5 said instrument around the neck of a musician.
20. The instrument of claim 19 wherein said plate has a
boomerang-like configuration, and said fastening means

member comprising:
a leg rest member for supporting said instrument from
below on the leg of a seated musician, said leg rest
member being attached to the body of said instrument

only substantially at the center of gravity of said in- 1 1.des g pair of strap holes at the opposite ends of said
strument, whereby said instrument is substantially ir boomerang-like plate.
balance when said leg rest is resting on the leg of said yo 2], The instrument of claim 18 wherein said center of
seated musician, gravity is located substantially at the point where said neck
16. The instrument of claim 15 wherein said leg rest  joins said body.
member is pivotally attached, and has a concave surface 22. The instrument of claim 21 wherein said instrument
thereon. has 24 frets, and said 24th fret falls substantially at said

17, The auxiliary support member of claim 15 wherein 15 center gravity.

said leg rest member is attached to said instrument by a < 23. A stringed musical instrument comprising d body
snap-in action having a bottom surface, a neck portion extending from

. C oy . said body and including a fingerboard, means for tuning
18. A stringed musical instrument comprising a boay, @ said instrument, means for attachment located substan-

neck portion extending from said body, said neck zncludu{g 20 tially at the center of gravity of said instrument, and sup-
a nut and a fingerboard, tuning means mounted on said  popt means for supporting said instrument, said support
body opposite said neck portion, and support means pi voted means pivotally attached to said means for attachment on
to said body only substantially at the center of gravity of  the bottom surface of the body of said instrument only
said instrument for resting said instrument against the substantially at the center of gravity of said instrumendt.

body of @ musician. 25 £ * %k % 8
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