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Description

Technical Field

[0001] This invention concerns the construction of
stringed musical instruments, especially electric stringed
musical instruments. It particularly concerns electric gui-
tars, but the invention in its broadest sense may be ap-
plied to instruments other than guitars.

Background

[0002] The sound from an electric stringed instrument
starts with metallic strings vibrating near a pickup. Pick-
ups are essentially magnetic coils, each consisting of a
small magnet wrapped in fine copper wire. When a me-
tallic object (such as an electric guitar string for example)
is vibrated above the magnetic coil, the magnetic field is
disturbed and an electrical current is produced. This cur-
rent passes from the pickup to the instrument’s output
jack and then to an amplifier and speaker to produce the
sound associated with the electric instrument.
[0003] Accordingly, a traditional electric guitar setup
requires:

• An electric guitar;
• An amplifier and speakers;
• Guitar cable from guitar to amplifier;
• Mains power lead from amplifier to power outlet; and

optionally
• Effects pedals or board with power supply cables.

[0004] Since the introduction of smart devices, and in
particular the Apple iPhone™, software developers be-
gan producing ’guitar apps’ which are software programs
able to process and record the output signal from an elec-
tric guitar. Guitar apps are used in conjunction with a
guitar audio interface, which is an electronic hardware
device that facilitates electrical connection of a guitar to
smartphone. The output cable which normally couples
the electric guitar to an amplifier is instead coupled to the
guitar audio interface and the guitar audio interface has
an output cable or dock connector which is coupled to
the smart device. There is typically an audio out electrical
connection on the guitar interface to electrically connect
to either headphones or an audio amplifier.
[0005] One of the core functions of guitar apps is to
process the signal from the guitar before it is sent to an
amplifier or headphones. Signal processing can be used
to accurately recreate the sound or tone (timbre) of clas-
sic amplifiers such as those produced by Fender or Mar-
shall, or the sound or tone of guitar effect pedals to pro-
duce, for example echo/digital delay, reverb, distortion,
phaser etc.
[0006] Some of the functions provided by guitar apps
include: amplifier simulation/modelling; guitar effects
pedal simulation/modelling; speaker cabinet simula-
tion/modelling; multi-track recording and audio editing;

song or backing track playback using songs stored on
the smart device; and drum sequencing.
[0007] The advantage and appeal of the new guitar
apps is that all of this functionality is now contained on
the user’s smart device and is thus highly portable. When
combined with an audio amplifier and speakers, guitar
apps effectively turn a smartphone into a full electric gui-
tar setup and recording studio. Before the introduction of
guitar apps all of this functionality would have had to be
provided by traditional guitar hardware such as guitar
amplifiers, effects pedals, and the like, connected to a
computer which is running audio editing software pro-
grams.
[0008] Although guitar apps allow the user to do away
with a number of components from the electric guitar set-
up, thus making a more portable setup, it is still an incon-
veniently large amount of equipment to transport. The
present invention seeks to provide an improved musical
instrument which overcomes at least some of the remain-
ing difficulties.
[0009] Document JP 2012 027399 A provides a guitar
body structure having several compartments. A neck
sub-assembly providing strings extending on two sides
is fixed to the body inside a recess between two sound
insulating walls. The body further provides one cavity re-
ceiving sound processing circuits and another receiving
a speaker.
[0010] US 2014/373702 A1 provides a docking station
for guitar which may be used as after-market connector
secured to a guitar body and removably receiving a mo-
bile telephone, for controlling effects of guitar sounds.
[0011] US 2012/194994 A1 provides a further docking
station integrated into the hollow body of a guitar. The
station receives an electronic touch sensitive screen. US
5 889 221 A discloses a guitar assembly with a neck
structure integrating tremolo arm and a reinforcement
placed between the neck and bridge.
[0012] WO2009036588 discloses an electric guitar
with a neck sub-assembly. The neck is fixed to the body
using a receiving damper. The top plate of the neck as-
sembly is directly screwed on the body.
[0013] US 3 696 700 A discloses an electric guitar hav-
ing a body comprising a recessed channel inside which
a neck assembly is fitted. The neck provides strings, a
fretboard, tensioning means and a pickup. The assembly
is held into place by being compressed between two rel-
atively thick layers of insulating materials.

Summary of Invention

[0014] Accordingly, the present invention provides a
stringed musical instrument as defined in appended
claim 1.
[0015] Preferably, the body portion includes an exter-
nal shell in which the audio system, loudspeaker, audio
interface and power supply are housed.
[0016] Preferably, the docking station comprises a re-
cess forming part of an outer wall of the body portion.
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Preferably, within the recess there is an electrical con-
nector suitable for connection, directly or indirectly, with
a smart device. Preferably, the docking station also com-
prises an adaptor the outer surface of which is engage-
able with the recess and the inner surface of which is
engageable with the smart device.
[0017] Preferably, the neck sub-assembly extends into
the body portion. Preferably, the neck sub-assembly is
connected to the body portion through a first vibration
dampener.
[0018] Preferably, the loudspeaker is connected to the
body portion through a second vibration dampener.
[0019] Preferably, the loudspeaker is retained within a
speaker housing which is connected to the body portion
through a second vibration dampener.
[0020] Preferably, the vibration dampener comprises
resilient elastomeric pads. The vibration dampener may
comprise, for example, polyurethane foam rubber, sili-
cone foam or similar, natural or synthetic foam rubber.
Alternatively the vibration dampener could be solid elas-
tomeric material such as natural rubber or synthetic rub-
ber for example ethylene propylene rubber, EPDM rub-
ber, neoprene rubber, silicone rubber, thermoplastic
elastomer, or thermoplastic polyurethane rubber.
[0021] Optionally, the musical instrument comprises a
wireless connection for wirelessly communicating with
the smart device whereby the smart device may be used
to control the musical output of the instrument.
[0022] The musical instrument is preferably, a portable
electric guitar. The term "electric guitar" is intended to
include an "electric bass guitar".
[0023] A particular embodiment of the electric stringed
instrument described herein is an electric guitar that in-
corporates within its body portion: an audio system, a
loudspeaker, an audio interface and a power supply. The
capability of connecting the instrument of the present in-
vention to a smart device, containing guitar apps, pro-
vides the user with a portable stringed instrument which
in effect has a full electric guitar setup, a recording studio,
an audio system and one or more loudspeakers integrat-
ed within the instrument which the user can easily take
and use anywhere.
[0024] A further embodiment of the electric stringed
instrument described herein is an electric guitar that fur-
ther incorporates within its body portion a second loud-
speaker that is oriented upwardly toward the head of the
instrument player and will allow the player to experience
the full spectrum of audio frequencies emitted by the in-
strument.
[0025] When playing a regular electric guitar, the
sound comes from a box in the corner of the room be-
cause the amplifier is remote from the guitar. With an
electric guitar according to the present invention, the
sound comes directly from the instrument and you feel a
much stronger sense of power and connection to the in-
strument.
[0026] The present invention further provides a meth-
od of assembling a stringed musical instrument as de-

fined in appended claim 10.
[0027] Where the terms "include", "includes", "includ-
ed" or "including", "comprise", "comprises", "comprised"
or "comprising" are used in this specification, they are to
be interpreted as specifying the presence of the stated
features, integers, steps or components referred to, but
not to preclude the presence or addition of one or more
other feature, integer, step, component or group thereof.

Brief Description of Drawings

[0028] In order that the present invention may be read-
ily understood and put into practical effect, reference will
now be made to the accompanying illustrations, wherein
like reference numerals refer to like features and wherein:

Figure 1 is view of a guitar according to an embod-
iment of the present invention.

Figures 2 and 3 arc exploded views of the body por-
tions of electric guitars according to embodiments of
the present invention.

Figure 4 shows (A. perspective view; B. cross-sec-
tional view) the attachment of the neck sub-assembly
to the body portion according to an embodiment of
the present invention.

Figure 5 is an exploded view of the body of an electric
guitar according to an embodiment of the present
invention, showing the speaker box.

Figure 6 shows another embodiment of the present
invention, detailing an alternative form of vibration
dampener for use with a speaker box.

Figure 7 shows the arrangement of the speaker box
within the body portion of an electric guitar according
to an embodiment of the present invention.

Figure 8 is a cross-sectional view through the bridge
of an electric guitar according to an embodiment of
the present invention, showing exploded view (A)
and assembled view (B).

Figure 9 shows details of a docking station as used
in an electric guitar according to the present inven-
tion. A. Exploded view. B. Insertion of smart device.
C. Smart device in situ.

Detailed Description of Invention

[0029] The present invention provides an improved
electric stringed instrument that incorporates within its
body portion, an audio system, a loudspeaker, an audio
interface and a power supply.
[0030] While this invention is directed to all types of
electric stringed instruments, the following description
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will focus predominantly on electric guitars; however this
is not to be taken as a restriction of the invention to electric
guitars. The invention is equally applicable to all types of
electric stringed instruments, including, but not limited to:
violins; violas; cellos; guitars, including bass guitars; ban-
joes; and ukuleles.
[0031] As used herein, the term "smart device" is used
to refer a portable electronic computing device, that can
operate to some extent interactively and autonomously.
Examples of "smart devices" include iPod™, iPhone™
or iPad™, as made by Apple Corporation, as well as other
corresponding devices manufactured by other compa-
nies wherein the devices offers generally similar func-
tionality.
[0032] The stringed musical instrument described
herein has a substantially hollow body portion defining
an interior space, at least one string on the neck and at
least one pickup adjacent to the string which converts
vibrations of the string to electrical signals. Electrical sig-
nals produced by the pickup are routed to an audio in-
terface contained within the body which may convert the
pickup’s analogue electrical signal into a form suitable
for input to the smart device. The signal to be inputted to
the smart device from the audio interface is preferably
digital but may also be analogue.
[0033] Integral with an outer surface of the body portion
of the instrument is a docking station for secure attach-
ment and/or electrical/data connection of the smart de-
vice. In certain embodiments of the present invention,
the smart device may be connected to the docking station
via a cable, without the smart device being releasably
secured within the docking station. Such an arrangement
may be necessary if the smart device cannot be secured
to the docking station, for example, an iPad™ may be
too large to fit within the docking station. The smart device
preferably, runs software in the form of guitar apps which
facilitate processing, modification, recording and/or play-
back of the signals emanating from the instrument pick-
ups. Additionally housed within the body of the musical
instrument are: an audio system comprising an audio am-
plifier; an audio interface; at least one loudspeaker; and
a power supply.
[0034] In particular embodiments of the invention, the
docking station may be positioned on an outer edge of
the body portion, whereby when a smart device is docked
within the docking station, a display screen of the smart
device is readily viewable by the player of the instrument.
Such an arrangement has the advantage of allowing the
player to readily interact with the smart device while play-
ing the instrument. For example, in the case of an electric
guitar according to the present invention, the docking sta-
tion may be located on the forward bout or the rear bout.
[0035] In use, the electrical output from the pickups is
directed to the smart device, via the audio interface which
converts the analogue signal (from the pickups) into a
digital or analogue signal suitable for processing by the
smart device. The processed digital or analogue signals
exiting from the smart device are then converted back

into an analogue form suitable for amplification by the
amplifier part of the audio system. The purpose of the
audio system is to amplify the audio signal sourced either
directly from the instrument pickups or to amplify the proc-
essed audio signal exiting from the smart device. The
amplified audio signal is then routed to the at least one
loudspeaker and/or to a headphone outlet situated on
the body portion of the instrument. The integration of the
smart device and audio system with the electric stringed
instrument creates a new "smart" instrument which is ef-
fectively a portable recording studio and full electric in-
strument setup.
[0036] A preferred feature of the instrument described
herein is the provision of analogue to digital and digital
to analogue signal processing to convert the analogue
electrical signal from the pickup into a format suitable for
input into the smart device and also to convert a digital
signal exiting from the smart device to an analogue form
that is suitable for input into the audio amplifier housed
within the body of the instrument. These signal conver-
sions are facilitated by the audio interface.
[0037] An optional feature of the instrument described
herein is the provision of one or more electrical switches
located on the body portion which connect to and send
activation signals to a wireless communication device
contained within the body portion of the instrument. The
wireless communication device transmits a radio fre-
quency signal which can be received by the smart device
attached to the instrument. The activation information
transmitted in this signal facilitates control, by the use of
these switches, of certain functionality within the guitar
app software running on the smart device.
[0038] The mode of wireless communication may be
any that is capable of being used by the smart device
including, but not limited to: Near Field Communication
(NFC), Wi-Fi and/or Bluetooth™.
[0039] If wireless communication is used, the smart
device may not necessarily be located in the docking
station. Further, in certain alternative embodiments, the
wireless communication device may not be located within
the body portion of the instrument. In such cases, it is
envisaged that an external wireless communication de-
vice could be attached to the docking station to provide
the wireless capability to the instrument.
[0040] The electric stringed instrument shown in the
Figures is an electric guitar 100 comprising two main sub-
assemblies, namely a substantially hollow body portion
120 and a neck sub-assembly 200.
[0041] In the illustrated embodiment, the body portion
is constructed from a base 122 and lid 124 forming two
external shell portions which are mechanically joined or
bonded together, preferably, using adhesive. The exter-
nal shell portions may be constructed from wood, or from
injection or compression moulded thermoplastic polymer
or thermoset polymer, or be thermoformed from thermo-
plastic, or constructed from some similar material and
forming process. The assembled body portion 120 de-
fines interior spaces 121. Within the interior spaces 121
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of the body portion 120 are contained the audio system
130, loudspeaker 140, audio interface 150 and power
supply 160.
[0042] The body portion 120 may also include tradi-
tional electric guitar components such as guitar jack con-
nector 152, pickup volume control 163 and amplifier vol-
ume control 164.
[0043] Contained within the substantially hollow body
portion 120 is the audio system. As noted above, the
purpose of the audio system is to facilitate amplification
of the audio signal produced by the guitar pickups and/or
the audio signal sent from a connected smart device. The
amplified signal can then be sent to the internal loud-
speaker 140 or to headphones via a headphone jack
socket 151. Although only two loudspeakers 140,140a
are shown in the illustrated embodiments, additional
speakers may be incorporated. A speaker grille 141 is
located in the lid 124 in line with the loudspeaker 140.
[0044] In particular embodiments of the present inven-
tion, the instrument may include a plurality of loudspeak-
ers. In some embodiments, the different loudspeakers
may be directed outwardly towards a listener and each
loudspeaker may handle different ranges of frequencies.
In other embodiments, a loudspeaker may be directed
towards the player, as discussed in detail below. Accord-
ingly, the arrangement of loudspeakers in the instrument
is not to be restricted to the embodiment illustrated in the
accompanying figures.
[0045] Associated with the audio system is an audio
interface which communicates with the smart device by
transmitting the signal from the guitar pickups to the smart
device and then transmitting the signal from the smart
device to the audio system.
[0046] The audio system 130 comprises an audio am-
plifier, which may have a volume control, for driving the
one or more loudspeakers. The audio system 130 and
audio interface 150 may be combined onto a single print-
ed circuit board (PCB); this main PCB may also contain
traditional electric guitar controls for pickup volume 163
and amplifier volume 164.
[0047] The at least one loudspeaker 140 may be
housed within a speaker enclosure 142, which is, in ef-
fect, a hollow box. The loudspeaker 140 is preferably,
fixed onto an outside surface of the speaker enclosure
142 by screws or bolt type fasteners or with adhesive
and with the main body of the loudspeaker extending
through an aperture in the speaker enclosure 142. Once
in place, the loudspeaker 140 effectively seals the speak-
er enclosure 142. In certain embodiments, a vibration
dampener is located between the loudspeaker and the
speaker enclosure to attenuate vibration of the speaker
enclosure by the operating loudspeaker, as discussed
further below. The vibration dampener may comprise, for
example, polyurethane foam rubber, silicone foam or
similar, natural or synthetic foam rubber. Alternatively the
vibration dampener could be solid elastomeric material
such as natural rubber or synthetic rubber for example
ethylene propylene rubber, EPDM rubber, neoprene rub-

ber, silicone rubber, thermoplastic elastomer, or thermo-
plastic polyurethane rubber.
[0048] The speaker enclosure 142 may also incorpo-
rate a passive radiator (not shown). Such a passive ra-
diator component is in effect a loudspeaker diaphragm
which has no voice coil but is a passive audio device
which is not electrically powered. Its purpose is to amplify
the effect of the vibrating loudspeaker diaphragm. As the
speaker enclosure is a sealed box the internal pressure
produced by the moving loudspeaker diaphragm induces
movement in the passive radiator diaphragm thus ampli-
fying the sound produced by the loudspeaker.
[0049] To further attenuate vibration of instrument
components as a result of the vibrating loudspeaker(s)
140, the speaker enclosure 142 may be isolated from the
body portion 120 by the use of a second vibration damp-
ener 144. The second vibration dampener 144 may com-
prise, for example, polyurethane foam rubber, silicone
foam or similar, natural or synthetic foam rubber. Alter-
natively, the second vibration dampener 144 could be
solid elastomeric material such as natural rubber or syn-
thetic rubber for example ethylene propylene rubber, EP-
DM rubber, neoprene rubber, silicone rubber, thermo-
plastic elastomer, or thermoplastic polyurethane rubber.
The effect of the isolation of the speaker enclosure 142
from the body portion 120, facilitated by the second vi-
bration dampener 144, is to attenuate the transmission
of vibrations induced in the speaker enclosure 142 by
the loudspeaker(s) 140 to the body portion 120. The ac-
companying figures illustrate alternative forms of vibra-
tion dampener. The purpose of vibration attenuation is
to reduce or eliminate the audio feedback as discussed
further below.
[0050] Also housed within the substantially hollow
body portion 120 is a power supply 160 which is used for
powering the electrical components of the instrument,
namely the audio system 130 and audio interface 150.
The power supply may also be used to power and/or
charge a smart device connected to the instrument. The
instrument may also include an indicator, on its outer
surface or via the smart device, which provides an indi-
cation of the charge level of the power supply. Preferably,
the power supply is a rechargeable battery, optionally
selected from: nickel cadmium (NiCd) battery; nickel-
metal hydride (NiMH) battery; lithium ion battery; and lith-
ium polymer battery.
[0051] Also embedded with the power supply or the
main PCB (printed circuit board) may be a charging logic
circuit that regulates charging of the power supply to en-
sure correct charging and longevity of the power supply.
Recharging of the power supply may be achieved
through either a physical, inductive, or other wireless con-
nection.
[0052] Construction of an electric guitar which uses an
injection or compression moulded body shell and which
has a traditional bolt-on guitar neck faces a significant
problem. The forces applied to the assembled neck and
body by tension from the guitar strings can be over 200
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pounds (90kg). This force acts on the material of the
moulded body and results in distortion and bending of
the body shell components. This distortion and bending
of the moulded body results in a loss of string tension
which causes the guitar strings to lose their correct pitch.
Even if the player manages to tune the guitar strings to
the required tension the flexibility of the molded body will
result in unstable string tension and whenever the guitar
player moves the guitar the string tension will be affected
causing the guitar to go out of tune.
[0053] A particular embodiment described herein in-
corporates a novel solution to overcome this problem.
The neck 205 is provided in the form of a neck sub-as-
sembly 200 that carries the strings, bridge 220, pickups
230, fingerboard 240 and tuning mechanism 250. The
neck sub-assembly 200 thereby takes all of the loading
from the tensioned strings and no string tension loads
are applied to the body portion 120. The neck sub-as-
sembly 200 preferably, extends substantially into the
body portion 120 of the instrument 100. For example, the
proximal end 201 of the neck sub-assembly, bearing at
least the bridge 220 and pickups, is substantially within
the body portion 120 of the instrument 100, and the distal
end 202 of the neck sub-assembly 200, bearing at least
the fingerboard 240, is not within the body portion 120 of
the instrument 100.
[0054] The use of a separate neck sub-assembly 200
also allows the neck 205 to be made of traditional mate-
rials, such as timber. This then allows the instrument to
perform and sound more like a traditional instrument in
terms of sound and timbre, by providing a natural reso-
nance that is difficult to achieve with man-made materi-
als.
[0055] The neck sub-assembly 200 has (i) a distal end
202, with a fingerboard 240 which includes a plurality of
frets 260 which are permanently fixed thereto; and (ii) a
proximal end 201 which includes the bridge 220. Typi-
cally, the pickups 230 are located between the bridge
220 and the fingerboard 240. In some embodiments, a
tuning tailpiece 250 is located at the proximal end 201 of
the neck sub-assembly 200. In alternative embodiments,
tuning pegs are located at the distal end 202 of the neck
sub-assembly 200, in what is the "usual" location. The
proximal end 201 of the neck sub-assembly 200 is re-
ceived within a blind passage 300 in the body portion
120. The blind passage 300 allows the proximal end 201
of the neck sub-assembly 200 to be received within the
body portion 120 of the instrument 100. There is a plu-
rality of strings running in line with the neck 205; the
strings extend between the proximal 201 and distal 202
ends of the neck sub-assembly 200. Near the proximal
end 201 of the neck sub-assembly 200 is the bridge 220,
which is connected to the proximal end 201 of the neck
sub-assembly 200.
[0056] In use, the top of the bridge 220 sits outside and
above the body portion lid 124, as illustrated in Figure 8.
[0057] The neck sub-assembly 200 is not in direct con-
tact with the body portion 120 at any point. The proximal

end 201 of the neck sub-assembly 200 is held in place
within the blind passage 300 by a first vibration dampener
280. The first vibration dampener 280 of the illustrated
embodiment comprises an array of elastomeric support
pads. The first vibration dampener 280 may comprise,
for example, polyurethane foam rubber, silicone foam or
similar, natural or synthetic foam rubber. Alternatively,
the first vibration dampener 280 could be solid elasto-
meric material such as natural rubber or synthetic rubber
for example ethylene propylene rubber, EPDM rubber,
neoprene rubber, silicone rubber, thermoplastic elas-
tomer, or thermoplastic polyurethane rubber. In the illus-
trated embodiment, the elastomeric support pads com-
prise a synthetic foam material with adhesive surfaces
through which the body portion and neck sub-assembly
may be joined substantially as illustrated. In alternative
embodiments, the first vibration dampener 280 could be
one or more mechanical spring elements such as com-
pression or extension springs made from plastic or metal
or rubber. These components provide the required vibra-
tion isolation of the neck sub-assembly from the body’s
external shell, as discussed in further detail below.
[0058] Attached to and part of the neck sub-assembly
200 of the instrument are a string tuning mechanism 250
(which may be traditional guitar tuning pegs located at
the distal end 202 of the neck sub-assembly 200), a pick-
up 230 and a bridge 220. In some embodiments, the in-
dividual strings may be tuned at the proximal end 201 of
the neck sub-assembly 200 by the use of a rotary tuning
mechanism 250. Such a tuning tailpiece is a metal or
plastic component mechanically attached to the proximal
end 201 of the neck sub-assembly 200 which contains
features for attachment of both the bridge 220 and the
rotary tuning mechanism 250. As in a standard electric
guitar, the bridge 220 retains the strings in precise align-
ment with the frets 260 and at the correct length for into-
nation.
[0059] The neck sub-assembly 200 comprising the
neck 205, bridge 220, strings, pickup 230 and tuners 250
is mechanically isolated from the body portion 120 and
is only connected through a first vibration dampener 280.
[0060] As for a standard electric guitar, there are at-
tached to the neck 205, and placed just below the strings,
one or more magnetic induction or piezo electric guitar
pickups 230. These pickups may be in turn electrically
connected to volume and tone controls. As in a standard
electric guitar, the audio signal from these components
may be connected to a jack socket 153 housed on the
external shell of the body, into which a connector cable
may be inserted in order to output the guitar signal directly
to an external amplifier, instead of being processed by
the smart device. In particular embodiments of the
present invention, there may also be a line out jack 152
which allows connection of processed audio signals to
be sent to an external amplifier.
[0061] Located on an outer surface of the body portion
120 is a smart device dock, or docking station, 400. The
purpose of this dock 400 is to facilitate fitment and con-
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nection of multiple different types of smart devices 410.
[0062] The dock can have one or all of these functions:

• To provide features which facilitate attachment of
the smart device to the instrument.

• To provide a connection to the smart device’s data
input/output connector socket.

• To provide a charging connection facilitating charg-
ing of the smart device’s battery using power from
the instrument’s battery pack.

[0063] In order that the instrument 100 is able to ac-
commodate multiple different types of smart device 410,
the parts of the dock 400 which are specific to the geom-
etry and connector socket of the particular type of smart
device 410 being connected are embodied in an adaptor
420 which can be disconnected and removed from the
instrument 100. The user can then replace the adaptor
420 with an alternative adaptor version 420a suitable to
the particular type of smart device 410 the user wishes
to connect. This feature allows multiple different types of
smart device 410 to be readily attached to the instrument
100. The dock 400 also includes a connector 430 which
is suitable for the connecting with smart device 410.
[0064] Loudspeakers project sound waves outwards
from their vibrating diaphragm. The volume or sound
pressure level of these projected sound waves decreas-
es (attenuates) as a function of distance from the loud-
speaker (the sound level is inversely proportional to the
square of the distance). The highest sound level for all
frequencies is generally axially in line with the loudspeak-
er diaphragm and decreases in level as the off-axis angle
increases. The decreases in level found at off-axis angles
for varying frequencies is not consistent, low frequencies
attenuate significantly less than high frequencies as the
off-axis angle increases.
[0065] In a particular embodiment described herein,
the axis of the main loudspeaker is pointing outwards
approximately perpendicular to the front face of the guitar
in order that the sound produced by the main loudspeaker
is projected outwards to an audience. This orientation
produces a problem for the player of the instrument; the
player’s head and ears are generally above and in line
with the front face of the instrument. The player’s ears
are generally between 50 and 90 degrees off-axis from
the loudspeaker diaphragm axis. As a consequence of
the off-axis orientation the instrument player will hear the
output sound of the loudspeakers with a significant re-
duction in the higher frequencies.
[0066] A particular embodiment described herein in-
corporates a second loudspeaker 140a incorporated into
the body of the instrument to address this player-expe-
rienced reduction in the higher frequencies. The second
loudspeaker 140a is preferably, oriented upwardly to-
ward the head of the instrument player and will allow the
player to experience the full spectrum of audio frequen-

cies emitted by the instrument. The output of the second,
upward projecting, loudspeaker 140a could be limited to
just the mid-range and high frequencies which have been
attenuated by the orientation of the players head relative
to the main loudspeaker, or alternatively, this loudspeak-
er could produce an identical spectrum of frequencies to
the main loudspeaker. The output volume of the second
loudspeaker may also be adjustable by the use of an
electrical volume control, baffles or orientation of the
loudspeaker; so that the player can hear the instrument’s
output at a comfortable level.
[0067] As with the main loudspeaker(s), the second
loudspeaker may be mounted in a speaker enclosure
and project its sound to the instrument player through
apertures in the guitar body. Further, the second loud-
speaker may use its own speaker enclosure and include
the same vibration attenuating materials as described for
the main loudspeaker(s).
[0068] The inclusion of an amplifier and loudspeaker
into the body of an electric stringed instrument poses a
number of problems with instrument design. As dis-
cussed above, an electric stringed instrument generates
sound by the movement of a metallic string relative to an
electromagnetic pickup mounted on the instrument.
[0069] If the loudspeaker is mounted on and directly
mechanically connected to the body of an electric
stringed instrument such as a guitar, and the loudspeaker
is used to amplify the sound of the vibrating strings, the
significant problem of audio feedback can occur. The ef-
fect of this feedback is a howling sound.
[0070] Feedback may be generated by the sound
waves emanating from the loudspeaker causing the
strings to vibrate. This additional vibration of the strings
will cause an additional sound output from the amplifier
which will in turn be emitted from the loudspeaker. The
additional sound will cause further vibration of the strings
and will result in audio feedback.
[0071] A second way in which audio feedback is gen-
erated is when a loudspeaker is connected directly to the
body of the electric stringed instrument and the loud-
speaker is used to amplify the sound of the vibrating
strings. The generation of soundwaves by the loudspeak-
er through the use of a vibrating diaphragm in turn induc-
es vibrations in the body of the loudspeaker. These vi-
brations in the body of the loudspeaker will be transmitted
to the body of the instrument and may be transmitted
from the body of the instrument to the strings via the
bridge. Alternatively, or additionally, the vibrations of the
body of the instrument can result in vibration of the pickup
which is mounted to the body of the instrument. In both
cases, the result is vibration of the strings relative to the
pickup. Again, this additional vibration will cause an ad-
ditional sound output from the amplifier which will in turn
be emitted from the loudspeaker. The additional sound
will cause further vibration of the strings/pickup and will
result in audio feedback.
[0072] One solution to attenuate feedback is to position
the loudspeaker, or loudspeakers, in such a way as to
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direct the sound away from the strings of the instrument.
Accordingly, in the illustrated embodiments, there are no
loudspeakers directed towards the strings of the instru-
ment.
[0073] In preferred embodiments of the present inven-
tion, direct connection of a loudspeaker to the body of
the instrument is avoided by incorporating a rubber
damping pad between the loudspeaker body and the
speaker housing and/or the body of the instrument, or
between the speaker housing and the body of the instru-
ment.
[0074] Attenuation of feedback caused by the vibrating
pickup requires isolation of the pickup from the loud-
speaker. Accordingly, a particular embodiment de-
scribed herein incorporates not only the isolation of the
loudspeaker from the body of the instrument, as de-
scribed above, but also isolation of the pickup from the
body of the instrument. In a particular embodiment de-
scribed herein, the pickup is mechanically fastened to
the neck assembly by means of screws or other types of
fixings. The neck assembly is then held within, but not
fixed to, the body of the instrument. Preferably, the neck
assembly is held within the body of the instrument under
compression with a vibration dampener such as a damp-
ing pad or isolation support. The purpose of this vibration
dampener is to attenuate and/or absorb any vibrations
generated by the loudspeaker to prevent them being
transmitted to the pickup or strings, thereby attenuating
any feedback loop. The vibration dampener may com-
prise, for example, polyurethane foam rubber, silicone
foam or similar, natural or synthetic foam rubber. Alter-
natively the vibration dampener could be solid elastomer-
ic material such as natural rubber or synthetic rubber for
example ethylene propylene rubber, EPDM rubber, ne-
oprene rubber, silicone rubber, thermoplastic elastomer,
or thermoplastic polyurethane rubber.
[0075] The present invention also provides a method
of assembling a stringed musical instrument comprising
joining: (i) a substantially hollow body portion containing
an audio system comprising an amplifier; at least one
loudspeaker electrically connected to the audio amplifier;
an audio interface for electrically connecting to a smart
device and a power supply electrically connected to the
audio system; and (ii) a neck sub-assembly including: a
neck; playing strings extending lengthwise along the
neck; a bridge attached to the neck over which the strings
are stretched, and tensioning means by which the strings
are held tensioned; wherein: a. a proximal end of the
neck sub-assembly is substantially received within the
body portion and connected thereto by a vibration damp-
ener; and b. the loudspeaker is retained within a speaker
housing and the speaker housing is connected to the
body portion by a vibration dampener; and c. the vibration
dampener comprises one or more resilient elastomeric
pads. In particular embodiments, the vibration dampener
comprises a material selected from the group consisting
of: polyurethane foam rubber; silicone foam; natural or
synthetic foam rubber; natural rubber; synthetic rubber;

ethylene propylene rubber; EPDM rubber; neoprene rub-
ber; silicone rubber; thermoplastic elastomer; and ther-
moplastic polyurethane rubber.

Claims

1. A stringed musical instrument comprising:

• a substantially hollow body portion (120) con-
taining an audio system (130) comprising an am-
plifier; at least one loudspeaker (140) electrically
connected to the audio amplifier; and a power
supply (160) electrically connected to the audio
system;
• a neck sub-assembly (200) including: a neck
(205); playing strings extending lengthwise
along the neck; a bridge (220) attached to the
neck over which the strings are stretched, ten-
sioning means by which the strings are held ten-
sioned, and a pickup (230);

characterized in that the stringed musical instru-
ment further comprises:

• an audio interface (150) in the audio system
for electrically connecting to a smart device
(410);
• a docking station (400) whereby, in use, a
smart device (410) may be removably secured
to the instrument and electrically connected to
the audio system,

and in that the body portion is constructed from a
base (122) and lid (124), the top of the bridge sitting
outside and above the body portion lid, wherein the
neck sub-assembly extends substantially into the
body portion;
and in that the neck sub-assembly is mechanically
isolated from the body portion, and only connected
to the body portion by a first vibration dampener
(280).

2. The musical instrument according to claim 1, where-
in the loudspeaker (140) is retained within and con-
nected to the body portion (120) by a second vibra-
tion dampener (144).

3. The musical instrument according to claim 1, where-
in the loudspeaker (140) is retained within a speaker
housing and the speaker housing is connected to
the body portion (120) by a second vibration damp-
ener (144).

4. The musical instrument according to any one of
claims 1 to 3, wherein the vibration dampener (280,
144) comprises one or more resilient elastomeric
pads.
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5. The musical instrument according to any one of
claims 1 to 3, wherein the vibration dampener (280,
144) comprises a material selected from the group
consisting of: polyurethane foam rubber; silicone
foam; natural or synthetic foam rubber; natural rub-
ber; synthetic rubber; ethylene propylene rubber;
EPDM rubber; neoprene rubber; silicone rubber;
thermoplastic elastomer; and thermoplastic poly-
urethane rubber.

6. The musical instrument according to any one of the
preceding claims, wherein the docking station (400)
comprises a recess in an outer wall of the body por-
tion (120).

7. The musical instrument according to claim 6, where-
in the docking station (400) comprises an adaptor
(420) an outer surface of which locks into the recess
and an inner surface of which is engageable with the
smart device (410).

8. The musical instrument according to any one of the
previous claims, wherein the audio interface (150)
connects to the smart device (410) via wireless
means.

9. The musical instrument according to any one of the
previous claims being a portable electric guitar.

10. A method of assembling a stringed musical instru-
ment comprising joining:

• a substantially hollow body portion (120) con-
taining an audio system (130) comprising an am-
plifier; at least one loudspeaker (140) electrically
connected to the audio amplifier and a power
supply (160) electrically connected to the audio
system; and
• a neck sub-assembly (200) including: a neck
(205); playing strings extending lengthwise
along the neck; a bridge (220) attached to the
neck over which the strings are stretched, ten-
sioning means by which the strings are held ten-
sioned, and a pickup (230);

characterised in that:

a. a proximal end of the neck sub-assembly is
substantially received within the body portion
and only connected thereto by a first vibration
dampener (280) comprising one or more resil-
ient elastomeric pads; the neck sub-assembly
is mechanically isolated from the body portion;
and the body portion is constructed from a base
(122) and lid (124), the top of the bridge sitting
outside and above the body portion lid;
b. the loudspeaker is retained within a speaker
housing and the speaker housing is connected

to the body portion by a second vibration damp-
ener (144) comprising one or more resilient elas-
tomeric pads; and
c. the audio system (130) comprises an audio
interface (150) for electrically connecting to a
smart device (410).

11. The method according to claim 10, wherein the vi-
bration dampener (280, 144) comprises a material
selected from the group consisting of: polyurethane
foam rubber; silicone foam; natural or synthetic foam
rubber; natural rubber; synthetic rubber; ethylene
propylene rubber; EPDM rubber; neoprene rubber;
silicone rubber; thermoplastic elastomer; and ther-
moplastic polyurethane rubber.

Patentansprüche

1. Saitenmusikinstrument umfassend:

• einen im Wesentlichen hohlen Korpusteil
(120), welcher ein Audiosystem (130), welches
einen Verstärker umfasst; mindestens einen
Lautsprecher (140), welcher mit dem Audiover-
stärker elektrisch verbunden ist; und eine
Stromversorgung (160), welche mit dem Audi-
osystem elektrisch verbunden ist, enthält;
• eine Hals-Unterbaugruppe (200) beinhaltend:
einen Hals (205); Spielsaiten, welche sich ent-
lang des Halses längs erstrecken; eine mit dem
Hals gekoppelte Brücke (220), über welche die
Saiten gestreckt sind, Spannmittel, mittels wel-
cher die Saiten gespannt gehalten werden, und
einen Tonabnehmer (230);

dadurch gekennzeichnet, dass das Saitenmusik-
instrument zusätzlich Folgendes umfasst:

• eine Audioschnittstelle (150) im Audiosystem
zur elektrischen Verbindung mit einem intelli-
genten Gerät (410);
• eine Andockstation (400), wodurch, in Betrieb,
ein intelligentes Gerät (410) am Instrument lös-
bar befestigt und mit dem Audiosystem elek-
trisch verbunden werden kann,

und dass der Korpusteil aus einer Basis (122) und
einem Deckel (124) aufgebaut ist, wobei der obere
Teil der Brücke außerhalb und auf dem Deckel des
Korpusteils sitzt, wobei sich die Hals-Unterbaugrup-
pe im Wesentlichen in den Korpusteil erstreckt;
und dass die Hals-Unterbaugruppe vom Korpusteil
mechanisch isoliert ist und mit dem Korpusteil nur
mittels eines ersten Schwingungsdämpfers (280)
verbunden ist.

2. Musikinstrument nach Anspruch 1, wobei der Laut-
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sprecher (140) innerhalb des Korpusteils (120) ge-
halten wird und damit mittels eines zweiten Schwin-
gungsdämpfers (144) verbunden ist.

3. Musikinstrument nach Anspruch 1, wobei der Laut-
sprecher (140) innerhalb eines Lautsprechergehäu-
ses gehalten wird und das Lautsprechergehäuse mit
dem Korpusteil (120) mittels eines zweiten Schwin-
gungsdämpfers (144) verbunden ist.

4. Musikinstrument nach einem der Ansprüche 1 bis 3,
wobei der Schwingungsdämpfer (280, 144) ein oder
mehrere elastische Elastomerkissen umfasst.

5. Musikinstrument nach einem der Ansprüche 1 bis 3,
wobei der Schwingungsdämpfer (280, 144) ein Ma-
terial umfasst, ausgewählt aus der Gruppe beste-
hend aus: Polyurethanschaumgummi; Silikon-
schaum; natürlichem oder synthetischem Schaum-
gummi; natürlichem Kautschuk; synthetischem Kau-
tschuk; Ethylen-Propylen-Kautschuk; EPDM-Kaut-
schuk; Neoprenkautschuk; Silikonkautschuk; ther-
moplastischem Elastomer; und thermoplastischem
Polyurethankautschuk.

6. Musikinstrument nach einem der vorhergehenden
Ansprüche, wobei die Andockstation (400) eine Aus-
sparung in einer Außenwand des Korpusteils (120)
umfasst.

7. Musikinstrument nach Anspruch 6, wobei die An-
dockstation (400) einen Adapter umfasst, wobei eine
Außenfläche desselben in die Aussparung einrastet
und eine Innenfläche desselben mit dem intelligen-
ten Gerät (410) in Eingriff bringbar ist.

8. Musikinstrument nach einem der vorhergehenden
Ansprüche, wobei die Audioschnittstelle (150) sich
mit dem intelligenten Gerät (410) über drahtlose Mit-
tel verbindet.

9. Musikinstrument nach einem der vorhergehenden
Ansprüche, welches eine tragbare E-Gitarre ist.

10. Verfahren zur Montage eines Saitenmusikinstru-
ments umfassend das Zusammenfügen:

• eines im Wesentlichen hohlen Korpusteils
(120), welcher ein Audiosystem (130), welches
einen Verstärker umfasst; mindestens einen
Lautsprecher (140), welcher mit dem Audiover-
stärker elektrisch verbunden ist und eine Strom-
versorgung (160), welche mit dem Audiosystem
elektrisch verbunden ist, enthält; und
• einer Hals-Unterbaugruppe (200) beinhaltend:
einen Hals (205); Spielsaiten, welche sich ent-
lang des Halses längs erstrecken; eine mit dem
Hals gekoppelte Brücke (220), über welche die

Saiten gestreckt sind, Spannmittel, mittels wel-
cher die Saiten gespannt gehalten werden, und
einen Tonabnehmer (230);

dadurch gekennzeichnet, dass

a. ein proximales Ende der Hals-Unterbaugrup-
pe im Wesentlichen innerhalb des Korpusteils
aufgenommen ist und damit nur mittels eines
ersten Schwingungsdämpfers (280) verbunden
ist, welcher ein oder mehrere elastische Elasto-
merkissen umfasst; die Hals-Unterbaugruppe
vom Korpusteil mechanisch isoliert ist; und der
Korpusteil aus einer Basis (122) und einem De-
ckel (124) aufgebaut ist, wobei der obere Teil
der Brücke außerhalb und auf dem Deckel des
Korpusteils sitzt;
b. der Lautsprecher innerhalb eines Lautspre-
chergehäuses gehalten wird und das Lautspre-
chergehäuse mit dem Korpusteil mittels eines
zweiten Schwingungsdämpfers (144) verbun-
den ist, welcher ein oder mehrere elastische
Elastomerkissen umfasst; und
c. das Audiosystem (130) eine Audioschnittstel-
le (150) zur elektrischen Verbindung mit einem
intelligenten Gerät (410) umfasst.

11. Verfahren nach Anspruch 10, wobei der Schwin-
gungsdämpfer (280, 144) ein Material umfasst, aus-
gewählt aus der Gruppe bestehend aus: Polyure-
thanschaumgummi; Silikonschaum; natürlichem
oder synthetischem Schaumgummi; natürlichem
Kautschuk; synthetischem Kautschuk; Ethylen-Pro-
pylen-Kautschuk, EPDM-Kautschuk; Neoprenkaut-
schuk; Silikonkautschuk; thermoplastischem Elasto-
mer; und thermoplastischem Polyurethankaut-
schuk.

Revendications

1. Instrument de musique à cordes comprenant :

• une partie de corps essentiellement creuse
(120) contenant un système audio (130) com-
prenant un amplificateur ; au moins un haut-
parleur (140) connecté électriquement à l’am-
plificateur audio et une source d’alimentation
(160) connectée électriquement au système
audio ;
• un sous-ensemble de manche (200)
comportant : un manche (205) ; des cordes à
jouer s’étendant longitudinalement le long du
manche ; un pont (220) fixé au manche sur le-
quel sont étirées les cordes ; des moyens de
tension par le biais desquels les cordes sont
maintenues tendues et un capteur (230) ;
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caractérisé en ce que l’instrument de musique à
cordes comprend en outre :

• une interface audio (150) dans le système
audio pour connecter électriquement à un dis-
positif intelligent (410) ;
• une station d’accueil (400) selon laquelle, en
service, un dispositif intelligent (410) peut être
fixé de façon amovible à l’instrument et connecté
électriquement au système audio ;

et en ce que la partie de corps est construite à partir
d’une base (122) et un couvercle (124), la partie su-
périeure du pont étant assise à l’extérieure et au-
dessus du couvercle de la partie de corps, dans le-
quel le sous-ensemble de manche s’étend essen-
tiellement dans la partie de corps ;
et en ce que le sous-ensemble de manche est isolé
de façon mécanique de la partie de corps, et con-
necté uniquement à la partie de corps par un premier
amortisseur de vibration (280).

2. Instrument de musique selon la revendication 1,
dans lequel le haut-parleur (140) est retenu à l’inté-
rieur de et connecté à la partie de corps (120) par
un second amortisseur de vibration (144).

3. Instrument de musique selon la revendication 1,
dans lequel le haut-parleur (140) est retenu à l’inté-
rieur d’un logement de haut-parleur et le logement
de haut-parleur est connecté à la partie de corps
(120) par un second amortisseur de vibration (144).

4. Instrument de musique selon l’une quelconque des
revendications 1 à 3, dans lequel l’amortisseur de
vibration (280, 144) comprend un ou plusieurs cous-
sins élastomères élastiques.

5. Instrument de musique selon l’une quelconque des
revendications 1 à 3, dans lequel l’amortisseur de
vibration (280, 144) comprend un matériau choisi
parmi le groupe composé de : caoutchouc de mouse
de polyuréthane ; mousse de silicone ; caoutchouc
de mousse naturel ou synthétique ; caoutchouc
naturel ; caoutchouc synthétique ; caoutchouc
d’éthylène-propylène ; caoutchouc d’EPDM ; caout-
chouc de néoprène ; caoutchouc de silicone ; élas-
tomère thermoplastique ; et caoutchouc de polyuré-
thane thermoplastique.

6. Instrument de musique selon l’une quelconque des
revendications précédentes, dans lequel la station
d’accueil (400) comprend un évidement dans une
paroi extérieure de la partie de corps (120).

7. Instrument de musique selon la revendication 6,
dans lequel la station d’accueil (400) comprend un
adaptateur (420) dont une surface extérieure se ver-

rouille à l’intérieur de l’évidement et dont une surface
intérieure peut venir en prise avec le dispositif intel-
ligent (410).

8. Instrument de musique selon l’une quelconque des
revendications précédentes, dans lequel l’interface
audio (150) est connectée au dispositif intelligent
(410) par le biais de moyens sans-fils.

9. Instrument de musique selon l’une quelconque des
revendications précédentes, qui est une guitare
électrique portable.

10. Procédé de montage d’un instrument de musique à
cordes comprenant l’assemblage de:

• une partie de corps essentiellement creux
(120) contenant un système audio (130) com-
prenant un amplificateur ; au moins un haut-
parleur (140) connecté électriquement à l’am-
plificateur audio et une source d’alimentation
(160) connectée électriquement au système
audio ; et
• un sous-ensemble de manche (200)
comportant : un manche (205) ; des cordes à
jouer s’étendant longitudinalement le long du
manche ; un pont (220) fixé au manche sur le-
quel sont étirées les cordes ; des moyens de
tension par le biais desquels les cordes sont
maintenues tendues et un capteur (230) ;

caractérisé en ce que :

a. une extrémité proximale du sous-ensemble
de manche est essentiellement reçue à l’inté-
rieur de la partie de corps et uniquement con-
nectée à celle-ci par un premier amortisseur de
vibration (280) comprenant un ou plusieurs
coussins élastomères élastiques ; le sous-en-
semble de manche est isolé de façon mécani-
que de la partie de corps ; et la partie de corps
est construite à partir d’une base (122) et un
couvercle (124), la partie supérieure du pont
étant assise à l’extérieure et au-dessus du cou-
vercle de la partie de corps ;
b. le haut-parleur est retenu à l’intérieur d’un lo-
gement de haut-parleur et le logement de haut-
parleur est connecté à la partie de corps par un
second amortisseur de vibration (144) compre-
nant un ou plusieurs coussins élastomères
élastiques ; et
c. le système audio (130) comprend une inter-
face audio (150) pour se connecter de façon
électrique à un dispositif intelligent (410).

11. Procédé selon la revendication 10, dans lequel
l’amortisseur de vibration (280, 144) comprend un
matériau choisi parmi le groupe composé de : caout-
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chouc de mouse de polyuréthane ; mousse de
silicone ; caoutchouc de mousse naturel ou
synthétique ; caoutchouc naturel, caoutchouc
synthétique ; caoutchouc d’éthylène-propylène ;
caoutchouc d’EPDM ; caoutchouc de néoprène ;
caoutchouc de silicone ; élastomère
thermoplastique ; et caoutchouc de polyuréthane
thermoplastique.
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