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Description

[0001] The present invention relates to tuning sys-
tems and components thereof for stringed instruments
such as guitars.

BACKGROUND ART

[0002] Inventors have expended great efforts over the
years in their attempts to obtain an optimal tuning sys-
tem for use with stringed musical instruments, such as
guitars. These efforts are indicative of the need for im-
provement in this field.
[0003] Standard guitars typically include six strings
corresponding to the musical notes E, A, D, G, B, and
E. Guitar strings are placed under tension and extend
at a certain height above the guitar body including the
neck and a fretboard mounted on the neck. In order to
produce the sounds associated with musical notes, the
strings are placed in contact with two critical contact
points. The first critical contact point is generally at the
nut of the instrument, which is usually arranged on the
guitar neck adjacent to the first fret of the fretboard. The
second critical contact point is generally at the bridge of
the instrument which is provided on an opposing end of
the fretboard on the body of the instrument. The strings
are fixed at a distance beyond the critical contact points
at the nut and the bridge.
[0004] As is known to those skilled in the stringed in-
strument art, the sound produced by the strings is af-
fected by the harmonic length (i.e., the distance be-
tween where the strings contact the critical contact
points at the nut and the bridge). Harmonic tuning of the
strings is accomplished by adjusting the distance be-
tween the critical contact points at the bridge and nut on
the guitar.
[0005] The tension of the strings is a second factor
which significantly affects the tone. String tension may
be adjusted by tightening or loosening the string at the
nut or bridge end of the guitar. Adjustment of the tension
in the strings affects the pitch thereof and this is com-
monly known as pitch tuning.
[0006] The process of pitch tuning is not very difficult
and may be performed by guitar players who have a rea-
sonable ear for the proper pitch associated with various
notes. However, harmonic tuning has heretofore been
a difficult and time consuming process which needs to
be done each time the guitar strings are replaced, es-
pecially if a new string gage is used. Most guitar players
do not have the ability to harmonically tune their guitars
and have therefore previously been forced to hire a pro-
fessional to perform harmonic tuning operations.
[0007] Prior art tuning systems required each string
of a guitar to be independently pitch and harmonically
tuned by adjusting individual tension control elements
and separately adjusting the distance between the crit-
ical contact points at the nut and the bridge. Proper har-
monic and pitch tuning is obtained when strings ulti-

mately reach a tuned state after many individual adjust-
ments of separate tensioning and distance modifying
controls.
[0008] The difficulty in tuning prior art guitars is
caused, in part, by the structure of various components
of the tuning systems. These components may include
a nut, tuning pegs or string holders for retaining one end
of the strings adjacent to the nut, the bridge including
critical contact points and saddles, or other string hold-
ing devices arranged to retain an end of the strings in
the vicinity of the bridge critical contact points. The
strings used in prior art guitars have also contributed to
the difficulty in bringing them into a proper tuned state
(i.e., a convergence state where the string is both pitch
and harmonically tuned).
[0009] Tremolos are well-known devices that are typ-
ically used with electric guitars to simultaneously and
significantly either reduce or increase the tension of the
guitar strings of the guitar so that a desired sound effect
variation is obtained. Significant improvements in trem-
olo devices are disclosed in U.S. Patent Nos. 4,171,661;
4,967,631; 4,497,236; and 4,882,967, all of which have
been issued to Floyd D. Rose, the inventor of the
present invention. Use of prior art tremolos often con-
tributes to causing strings to go out of tune due to move-
ment of the strings with respect to the critical contact
points.
[0010] United States Patent Specification No.
4,724,737 discloses a guitar having a vibrato bridge as-
sembly and a string lock mechanism for locking the
strings of the guitar at the intersection of the head and
the bridge is provided with a fine tuning mechanism
comprising for each string an L-shaped rocker element
adjusted by associated knob screws. Each rocker ele-
ment can cause translational movement of its associat-
ed guitar string.
[0011] United States Patent Specification No.
4,779,506 discloses a fine tuning mechanism for the
tremolo unit of an electric guitar. The fine tuning mech-
anism for each string includes an L-shaped body asso-
ciated with a bridge saddle. A slider held on the bridge
saddle is movable in a longitudinal direction with respect
to its associated string under the influence of a fine tun-
ing screw.
[0012] An effort to simplify the tuning process is dis-
closed in U.S. Patent No. 4,696,218. This patent teach-
es the use of strings having a ball affixed at a first end
which is sold to the guitar user, who then fixes a ball to
a second position on the string at an estimated desired
position. This patent also discloses a lever to which the
string having a ball at one end is affixed. The lever is
pivotable from a first position at which the string is re-
laxed to a second position at which the string is placed
under tension.
[0013] U.S. Patent No. 4,608,904 discloses a string
having a ball affixed to each end thereof.. There is no
disclosure in the '904 patent regarding criticality of the
string length. The strings are affixed to a string holding
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device beyond the nut critical contact points at one end
and are affixed to slidable saddle members at a second
end beyond corresponding bridge critical contact points.
The length of the string between the location where it is
secured in the saddle member and the bridge critical
contact point is relatively long. This long distance con-
tributes to the associated strings going out of tune easily.
[0014] An effort to shorten the vibration length be-
tween a termination point at which one end of a string
is retained and a critical contact point was made by the
inventor of U.S. Patent No. 4,366,740. The '740 patent
discloses a bullet that is secured to a string at one end
thereof. This reference teaches that substantial force
should be applied between the bullet and the member
in which it is captured.
[0015] The prior art fails to teach various aspects of
the present invention which greatly simplify tuning pro-
cedures and replacement of strings. In particular, the pri-
or art does not disclose a string for use in a guitar, or a
set of guitar strings, which is precut to a particular length
which results in convergence to the harmonic length
when the string is pulled to its proper pitch. To this end,
the prior art also fails to disclose a method of manufac-
turing strings for use with a guitar wherein a precise
length corresponding to a convergence length at which
harmonic and pitch tuning is simultaneously obtained is
determined prior to cutting of the string to a precise cor-
responding length.
[0016] Further, the prior art does not teach using a
string having a bullet arranged at each end thereof
wherein the string exists the bullet as a single strand
and remains unencumbered along the entire length be-
tween the bullets.
[0017] The prior art has also failed to disclose a tuning
system which quickly and easily accomplishes simulta-
neous pitch and harmonic tuning. There is also no dis-
closure in prior art guitars of a device which automati-
cally urges a string having an anchor thereon along the
longitudinal axis of the string so that the string is retained
in a secured position.
[0018] The present invention is concerned with over-
coming the shortcomings of the aforementioned prior art
tuning systems by providing an improved tuning system
which permits a guitar player to quickly and easily ac-
complish simultaneous pitch and harmonic tuning of a
stringed instrument such as a guitar.
[0019] Various aspects of the embodiment of the
present invention discussed below provide a tuning sys-
tem which facilitates simultaneous pitch and harmonic
tuning by using a single adjustment mechanism. Ac-
cordingly, it is a concern of the present invention to pro-
vide a stringed instrument which can be harmonically
and pitch tuned by an average player without requiring
the assistance of a professional for such tuning proce-
dure.
[0020] It is a concern of the present invention to pro-
vide a stringed instrument which stays in tune for a
greater period of time than prior art instruments.

[0021] It is still another concern of the present inven-
tion to provide a bridge assembly in which all of the
strings of an associated instrument can be simultane-
ously tuned. It is still another concern of the present in-
vention to provide a tremolo having various advanta-
geous features.
[0022] In accordance with one aspect of the present
invention there is provided a stringed instrument as set
out in claim 1.
[0023] In accordance with a second aspect the
present invention provides a bridge assembly as set out
in claim 16.
[0024] The term "convergence length" as used herein
will be considered the length of a string that is equal to
the distance between the nut and the bridge critical con-
tact surfaces plus an additional distance required to per-
mit tuning of the guitar in such a manner so as to simul-
taneously obtain harmonic and pitch tuning.
[0025] In a preferred embodiment, the convergence
length of a string comprises a length which is not greater
than the distance between the nut and the bridge critical
contact surfaces plus approximately 2.54 cm ± 1.9 cm
(1 inch ± 3/4 inch). In another preferred embodiment,
the convergence length of the string is equal to the dis-
tance between the nut and bridge critical contact surfac-
es plus approximately 0.88 cm ± 0.64 cm (.350 inch ±
0.25 inch). In a preferred embodiment where an anchor
element is affixed to each end of a string, the conver-
gence string length is the length of the string which ex-
tends between the two anchor elements, not including
any string that may be arranged within the anchor ele-
ments or the length of the anchor element itself.
[0026] When the stringed instrument of the present in-
vention is a guitar, the set of strings may include six
strings which correspond to the musical notes E, A, D,
G, B and E respectively. It is preferable for each of the
predetermined lengths of the strings to be equal to the
distance between the nut critical contact surface and its
corresponding bridge critical contact surface plus ap-
proximately 0.88 cm ± 0.64 cm (.350 inch ± 0.25 inch).
[0027] In another embodiment, a set of strings is pro-
vided which includes a plurality of strings wherein at
least certain of the plurality of strings have a different
predetermined length and the predetermined lengths
are selected to correspond with a convergence length
at which harmonic and pitch tuning of the corresponding
strings are simultaneously obtained. The convergence
length may vary depending upon the particular type of
instrument used and the components of the tuning sys-
tem associated with the instruments.
[0028] It is preferable for the stringed instrument of
the present invention to include an anchor affixed to ei-
ther the first or second ends of corresponding strings.
In another embodiment, the strings associated with the
instrument include anchors affixed to both the first and
second ends thereof.
[0029] The bridge of the associated instrument may
comprise a plurality of saddles which are adapted to re-
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ceive one end of a corresponding one of the plurality of
strings. Preferably, the saddles receive and retain an an-
chor element fixed to one of the ends of the correspond-
ing strings. As used herein, the term "saddle" is intended
to comprise a string securing member having a cavity
or other retaining device, for retaining one end of the
strings at the bridge area of an associated instrument.
When the term "bridge" is used with respect to the
present invention, it is intended to include an entire
bridge assembly which may comprise one or more
bridge critical contact surfaces, one or more saddles,
and a tuning mechanism arranged in conjunction with
the bridge. In certain embodiments, the bridge may
comprise a tremolo. Thus, the term "bridge critical con-
tact surfaces" refers to a particular location on the bridge
at which the strings of an associated instrument are to
be placed in contact so that proper sound tones may be
produced.
[0030] In one embodiment, the plurality of bridge crit-
ical contact surfaces are spaced no greater than approx-
imately one half inch from corresponding ones of the
plurality of saddles. In such an embodiment, the dis-
tance between the bridge critical contact surfaces and
the corresponding saddles is determined from an end
surface, such as a shoulder within the saddle cavity.
[0031] In an embodiment of the present invention
wherein the anchor elements arranged at the ends of
associated strings comprise bullets, the location where
the string exits the bullets at either end is considered a
termination point. It is preferable for a first termination
point to be spaced from a corresponding one of the
bridge critical contact surfaces by no greater than ap-
proximately 2.54 cm ± 1.27 cm (one inch ± a half inch)
and for a second termination point to be spaced from a
critical contact surface at the nut by no greater than ap-
proximately 2.54 cm ± 1.27 cm (1 inch ± 0.5 inch). In a
further preferred embodiment, the distance between the
first termination point and a corresponding one of the
bridge critical contact surfaces is no greater than ap-
proximately 1.27cm ± 0.64 cm (0.5 inch ± 0.25 inch),
and the second termination point is preferably spaced
from the critical contact surface at the nut by no greater
than approximately 1.27 cm ± 0.64 cm (0.5 inch ± 0.25
inch). In an even more preferred embodiment, the dis-
tance between the first termination point and the corre-
sponding bridge critical contact surface is no greater
than approximately 0.64 cm ± 0.32 cm (0.25 inch ±
0.125 inch), while the second termination point may be
spaced from the corresponding nut critical contact sur-
face by approximately 0.64cm ± 0.32 cm (0.25 inch ±
0.125 inch). In an even more preferred embodiment, the
distance between the first termination point and a cor-
responding bridge critical contact surface is no greater
than approximately 0.44 cm ± 0.32 cm (.175 inch ± .125
inch), and the distance between the second termination
point and the corresponding nut critical contact surface
is also approximately 0.44 cm ± 0.32 cm (0.175 inch ± .
125 inch).

[0032] In a preferred embodiment, convergence tun-
ing means is operatively associated with the bridge
whereby selective adjustment of the convergence tun-
ing means causes pivotable movement of the bridge
critical contact surfaces toward or away from the nut.
Alternatively, adjustment of the convergence tuning
means may cause the bridge critical contact surfaces to
slide toward or away from the nut. The bridge preferable
comprises a plurality of saddles and each of the plurality
of strings includes an anchor arranged at both ends
thereof. The anchors, which may comprise elongate bul-
lets, are preferably mounted in corresponding ones of
the plurality of saddles. The plurality of bridge critical
contact surfaces are associated with corresponding
ones of the plurality of saddles and are preferably close-
ly spaced to an end surface of the cavity area of the
saddles.
[0033] The stringed instrument of the present inven-
tion preferably comprises a string holder assembly
mounted on the neck adjacent the nut for retaining the
second end of the plurality of strings. The nut may be
secured to the string holder assembly. In a preferred em-
bodiment, the nut, including the nut critical contact sur-
faces, may be secured to the string holder assembly by
screws, or may be otherwise releasably mounted to the
string holder assembly. In still another embodiment, the
nut may be permanently secured to the string holder as-
sembly, or it may be mounted in abutment with the string
holder assembly separately on the guitar body.
[0034] It is preferable for the convergence tuning
means to comprise a plurality of adjustable knobs
wherein each of the adjustable knobs is operatively as-
sociated with a corresponding one of the plurality of sad-
dles whereby adjustment of selected ones of the plural-
ity of adjustable knobs causes pivotable movement of
corresponding ones of the plurality of saddles so that
corresponding bridge critical contact surfaces are pivot-
ed toward or away from the nut. The term "adjustable
knobs" as used herein is intended to include various ad-
justment devices for causing movement of the saddles
and the bridge critical contact surfaces. Thus, the term
adjustable knobs is intended to include rotatable knobs,
slidable adjustment mechanisms, and various other
types of adjustment mechanisms. In another preferred
embodiment, the bridge comprises a base fixed to the
body wherein the plurality of saddles are pivotally con-
nected to the base. The bridge critical contact surfaces
are arranged in association with the plurality of saddles
and thus may be selectively pivoted with the plurality of
saddles.
[0035] In a further preferred embodiment, the bridge
comprises a plurality of lever arms which are also piv-
otally connected to the base. The base may include a
plurality of threaded passageways. In this preferred em-
bodiment, each of the adjustable knobs may have a
threaded shaft which is adapted to extend through cor-
responding threaded passageways within the base. The
saddles are arranged in connection with corresponding
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lever arms which are arranged for operative association
with corresponding adjustable knobs upon threaded
movement of the adjustable knobs along the threaded
passageways within the base whereby pivoting of cor-
responding lever arms causes pivoting of the saddles
and associated bridge critical contact surfaces.
[0036] In a particularly preferred embodiment, the ad-
justable knobs are arranged so that only a single knob
is associated with each one of the plurality of strings
whereby adjustment of one of the adjustable knobs ob-
tains simultaneous pitch and harmonic tuning for a cor-
responding one of the strings.
[0037] The bridge in accordance with the present in-
vention may comprise a tremolo for rapidly modifying
the tension of associated strings when playing an instru-
ment so that a desired musical effect may be obtained.
The tremolo may comprise a conventional tremolo or a
tremolo having novel features which will be discussed
further below.
[0038] The stringed instrument of the present inven-
tion may comprise anchor retention means for retaining
anchor elements within corresponding ones of the plu-
rality of saddles. The anchor retention means may com-
prise a retaining wall within the saddle cavity. The
stringed instrument of the present invention may also
comprise anchor retention means associated with a
string holder assembly. The anchor retention means
may comprise a wall within cavities of the string holder
assembly for preventing movement of anchor elements
on the string past the wall. The anchor retention means
may also comprise automatic biasing means for auto-
matically urging anchor elements against a retaining
wall, substantially along the longitudinal axis of an as-
sociated string.
[0039] In another embodiment of the present inven-
tion, the bridge critical contact surfaces may comprise
the top surfaces of corresponding rotatable pegs. The
top surface of the rotatable pegs may have a groove for
receiving corresponding ones of the plurality of strings
when the strings are placed in contact with the plurality
of bridge critical contact surfaces.
[0040] The top surface of the rotatable pegs prefera-
bly includes a raised section. In this embodiment, the
bridge critical contact surfaces are arranged only on the
raised section. Further, it is preferable for the groove to
be arranged on the raised section adjacent the bridge
critical contact surface so that an associated string may
be properly retained on the bridge critical contact sur-
face during playing of the musical instrument. The plu-
rality of rotatable pegs are preferably rotatable at a lo-
cation spaced from the cavities of associated saddles.
The bridge critical contact surfaces can thus be moved
between a first position where they are relatively close
to the associated end of a corresponding string and a
second position at which they are further from the end
of the associated string. Movement of a rotatable peg
from its first position to its second position thus changes
the harmonic length of the associated string.

[0041] The stringed instrument of the present inven-
tion also preferably comprises a vertical height adjust-
ment means for adjusting the vertical height position of
the plurality of bridge critical contact surfaces with re-
spect to the fretboard. The vertical height adjustment
means may comprise a combination of a threaded pas-
sageway extending through each of the saddles and a
corresponding threaded screw which has a top end and
a bottom end arranged for threaded movement along its
corresponding threaded passageway. Each of the
threaded screws extend through the corresponding
threaded passageway so that the bottom end is in con-
tact with a surface below the corresponding saddle
whereby adjustment of the threaded screws cause cor-
responding ones of the plurality of saddles to pivot so
that the corresponding bridge critical contact surface
moves upwardly or downwardly with respect to the fret-
board.
[0042] The use of vertical height adjustment means
in connection with the present invention obtains three-
way convergence including the convergence of harmon-
ic tuning, pitch tuning and the height of the string with
respect to the fretboard.
[0043] According to another aspect of the present in-
vention, means for obtaining convergence tuning of all
of the plurality of strings at the same time is provided.
As noted above, convergence tuning pertains to obtain-
ing of simultaneous pitch and harmonic tuning of one or
more strings. The means for obtaining convergence tun-
ing is part of the tuning means of the present invention.
Preferably, the tuning means comprises means for piv-
oting the entire bridge between a playing position at
which the associated plurality of strings are placed un-
der tension and a loading position at which the entire
bridge is tilted toward the nut and the tension in the plu-
rality of strings is simultaneously reduced. When the
bridge comprises a tremolo, the means for obtaining si-
multaneous pitch and harmonic tuning of all of the
strings at the same time may also comprise means for
selectively locking the bridge in a loading position.
Means may also be provided for selectively releasing
the bridge from its loading position so that it may be piv-
oted away from the nut and placed back into its playing
position.
[0044] When the bridge associated with the means for
obtaining simultaneous pitch and harmonic tuning of all
of the strings at the same time does not include a trem-
olo, it may be desirable for the tuning means to comprise
means for selectively locking the bridge in the playing
position, and means for selectively releasing the bridge
from its playing position so that it can be pivoted toward
the nut and placed in a loading position.
[0045] In another embodiment of the present inven-
tion, a stringed instrument is provided which comprises
a bridge having pivotable saddles and bridge critical
contact surfaces associated with each of the pivotable
saddles. Pivotable movement of the saddles may occur
about a common shaft to adjust the distance between
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corresponding bridge critical contact surfaces and an
associated nut. The same shaft may be used to permit
pivotable movement of the entire bridge with respect to
the body of the associated stringed instrument. It is pref-
erable in accordance with this aspect of the present in-
vention for the bridge to include a tremolo to rapidly
modify the tension of the plurality of strings during play-
ing of the stringed instrument so that a desired musical
tone may be obtained. Ball bearings may be used to fa-
cilitate rotating of the bridge about the shaft.
[0046] It is also preferable for this aspect of the
present invention to comprise vertical height adjustment
means for adjusting the height of the bridge critical con-
tact points with respect to the fretboard. The vertical
height adjustment means may be mounted on the bridge
and is rotatable about the same shaft that is used to per-
mit pivotable movement of the associated saddles.
[0047] In a preferred embodiment, the automatic bi-
asing means comprises a first automatic biasing device
for automatically urging the anchor element at one end
of the string to a secured position at the bridge, and a
second automatic biasing device for automatically urg-
ing the anchor element affixed to the other end of the
string into a secured position at the nut assembly.
[0048] The first and second automatic biasing devices
preferably comprise a plurality of spring biased ball
plungers. The spring biased ball plungers of the first au-
tomatic biasing device are arranged at the bridge in
abutment against corresponding anchor elements af-
fixed to an associated end of a string. The spring biased
ball plungers of the second automatic biasing device are
preferably arranged at the nut in abutment against cor-
responding anchor elements to secure the anchor ele-
ments in assembled position at the nut assembly. In a
preferred embodiment, the anchor elements comprise
elongate bullets.
[0049] The automatic biasing means is useful to pro-
vide a certain degree of force on anchor elements ar-
ranged in saddles at the bridge or string holders at the
nut so that the anchor elements will not pop out of the
respective saddles or string holders during playing of the
instrument or use of a tremolo or any inadvertent relax-
ation of the string tension. The spring biased ball plung-
ers which are preferably used in accordance with this
aspect of the present invention should be able to pro-
duce a force sufficient to retain the anchor elements in
a secured position during playing, but the force should
not be so great as to prevent easy removal of the anchor
element when desired to replace the strings of the as-
sociated instrument. This aspect of the present inven-
tion obviates the need to use wrenches or other tools,
to remove or replace strings as is the case in prior art
guitars.
[0050] Another feature of the present invention pro-
vides a nut assembly including an adjustable string hold-
er which may be used with a stringed instrument, such
as the stringed instruments discussed above. The ad-
justable string holder is preferably used in combination

with an adjustable bridge having critical contact points
which cooperate in obtaining convergence harmonic
and pitch tuning. In this embodiment, the nut critical con-
tact surfaces are preferably fixed with respect to the first
fret while the string holders are mounted in association
with the nut and are permitted to pivot or slide so as to
assist in tuning of the instrument.
[0051] Still another feature of the present invention is
directed toward a string having an elongate bullet affixed
to both ends thereof. According to this aspect of the
present invention, the elongate bullets arranged at the
ends of the string are distinguished from other anchor
elements such as ball-shaped anchor elements and
square anchor elements. Further, each of the strings in
accordance with this aspect of the present invention in-
cludes a single unencumbered strand at the termination
points at which the strings exit the bullets.
[0052] The above features and advantages of the
present invention will be more fully understood with ref-
erence to the following detailed description of the
present invention when taken in conjunction with the ac-
companying drawings described below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0053] FIG. 1 is a perspective view of a guitar includ-
ing the tuning system of the present invention.
[0054] FIG. 2 is an enlarged perspective view of a nut
assembly and corresponding strings in accordance with
the present invention.
[0055] FIG. 3 is an enlarged exploded perspective
view of the nut assembly and strings shown in FIG. 2.
[0056] FIG. 4 is a front view of the nut assembly
shown in FIG. 2 with the strings removed.
[0057] FIG. 5 is a cross-sectional view of the nut as-
sembly and strings shown in FIG. 4 taken along line 5-5
of FIG. 4 and showing a string and associated anchor
element in assembled position.
[0058] FIG. 6 is an enlarged exploded perspective
view of a second embodiment of a nut assembly and
corresponding strings in which a portion of the nut as-
sembly is vertically adjustable in accordance with the
present invention.
[0059] FIG. 7 is an enlarged perspective view of a
bridge assembly and corresponding strings in accord-
ance with the present invention.
[0060] FIG. 8 is a partially exploded view of the bridge
assembly shown in FIG. 7.
[0061] FIG. 9 is a side cross sectional view of the
bridge assembly shown in FIGS. 7 and 8 and corre-
sponding strings taken along line 9-9 of FIG. 8.
[0062] FIG. 10 is a enlarged front view of the bridge
assembly shown in FIG. 7.
[0063] FIG. 11 is an enlarged top plan view of the
bridge assembly shown in FIG 7.
[0064] FIG. 12 is an enlarged rear view of the bridge
assembly shown in FIG. 7.
[0065] FIG. 13 is a schematic illustration of arcuate
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movement of bridge critical contact surfaces in accord-
ance with one aspect of the present invention.
[0066] FIG. 14 is an enlarged perspective view of a
tremolo bridge assembly in accordance with one aspect
of the present invention.
[0067] FIG. 15 is a partially exploded perspective view
of another embodiment of the present invention includ-
ing a tremolo bridge assembly.
[0068] FIG. 16 is an enlarged perspective view of a
pivotable bridge assembly in accordance with the
present invention.
[0069] FIG. 17 is a perspective view of another em-
bodiment of a pivotable tremolo bridge assembly in ac-
cordance with the present invention.
[0070] FIG. 18 is an enlarged cross-sectional view of
another embodiment of a bridge assembly including a
corresponding string wherein the bridge critical contact
surfaces are both pivotably and slidably adjustable.
[0071] FIG. 19 is an enlarged cross-sectional view of
a bridge assembly including a corresponding string
wherein the bridge critical contact surface is slidably ad-
justable.
[0072] FIG. 20 is a perspective view of a guitar in in-
cluding a tuning system having a nut assembly with piv-
otably adjustable string holders in accordance with an-
other embodiment of the present invention.
[0073] FIG. 21 is an enlarged perspective view of the
nut assembly shown in FIG. 20.
[0074] FIG. 22 is an enlarged partially exploded per-
spective view of another embodiment of a bridge as-
sembly in accordance with the present invention partic-
ularly illustrating rotatable bridge members.
[0075] FIG. 23 is an enlarged top plan view of a rotat-
able bridge member of the bridge assembly as shown
in FIG. 23.
[0076] FIG. 24 is an enlarged cross-sectional view of
the rotatable bridge member taken along line 24-24 as
shown in FIG. 23.
[0077] FIG. 25 is an enlarged partially exploded per-
spective view of another embodiment of a nut assembly
having slidably adjustable string holders in accordance
with the present invention.

BEST MODE OF CARRYING OUT THE INVENTION

[0078] Like reference numerals have been used
whenever possible to designate like components in the
various embodiments of the present invention. Thus, in
certain embodiments various components or features
may be designated by different reference numerals
while similar components and features will be designat-
ed by the same reference numerals.
[0079] A guitar 30 including one embodiment of the
tuning system of the present invention is shown in FIG
1. The guitar 30 may be an electric guitar. However, it
should be appreciated that the present invention can be
used in connection with various stringed instruments
such as acoustic guitars, violins, banjoes, and the like

wherein the associated strings need to be tuned.
[0080] The guitar 30 includes a body 32 and a neck
portion 34. A fretboard 36 is arranged on the neck and
extends between a first end arranged near the head 33
of the guitar and a second end which extends toward
the body 32 of the guitar 30. A plurality of strings 72 are
mounted to extend between a nut assembly which in-
cludes a string holder 40 and a nut 38, and a bridge as-
sembly generally designated 82. Unlike prior art guitars,
the guitar 30 of the present invention does not require
tuning pegs on the head 33. As the strings 72 terminate
within the string holder 40 of the nut assembly.
[0081] As shown in FIGS 2-5, the string holder 40 and
the nut 38 are mounted on the neck 34 of the guitar 30
at one end of the fretboard 36. One novel aspect of the
present invention pertains to the mounting position of
the string holder 40 and the nut 38 with respect to each
other. In particular, as is clearly shown in FIGS 1-5, the
string holder 40 and the nut 38 are arranged in abutment
with each other when mounted in assembled position
on the guitar neck 34. As illustrated in FIG. 3, the nut 38
is placed adjacent the front wall 67 of the stringholder
40 when in assembled position.
[0082] FIGS 3-5 illustrate that the nut 38 includes a
plurality of critical contact surfaces 66 on which a string
72 is supported. It should be appreciated that common
terminology in the art refers to "critical contact points"
as opposed to "critical contact surfaces" when referring
to the locations at the nut and the bridge of a guitar on
which the strings are supported. The term "critical con-
tact surfaces" has been used instead of the term "critical
contact points" herein as it is believed to more accurate-
ly define the location at which the strings 72 contact the
nut 38 and the bridge assembly 82. Each of the critical
contact surfaces 66 are arranged at the bottom of an
associated groove to assure that the string 72 remains
in proper position during playing of the guitar 30. The
string holder assembly 40 includes a plurality of cavities
42 which have a rear shoulder 44 and a front retaining
shoulder 46 defining the cavity length therebetween. As
will be discussed in more detail below, the cavities 42
are sized and shaped to retain corresponding anchor
elements, shown as bullet-shaped elements 74 that are
secured to a first end of the corresponding string 72. The
bullet-shaped elements will be referred to simply as
"bullets" herein.
[0083] A threaded passageway 48 extends between
the rear shoulder 44 of the cavity 42 and the back end
of the string holder 40. The threaded passageways 48
are sized and shaped to receive corresponding spring
biased ball plungers 50. These, or similar, ball plungers
have been commercially available prior to the present
invention. However, it is believed that they have not
heretofore been used as a string retaining member, as
in the case of the present invention, or in any other way
in connection with the stringed instrument art.
[0084] As shown in FIG 3, the spring biased ball
plungers 50 include a threaded tube-like body 52 and a
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ball detent 54 which may be press-fitted in the front end
of the threaded body 52. The ball detent 54 is biased
outwardly by a compression spring 56 which is arranged
within the threaded body 52 between the ball detent 54
and a rear end of the threaded body. The ball detent 54
would be movable within the cavity of threaded body 52
if the compression spring 56 was not arranged to urge
the ball detent 54 outwardly. An adjustment hexagonal
shaped socket 58 is fixed to the rear end of the threaded
body 54 to permit adjustment of the spring biased ball
plunger.
[0085] As can be appreciated from FIG 5, when the
spring biased ball plungers 50 are arranged in their as-
sembled position within corresponding threaded pas-
sageways 48, the ball detents 54 extend through the
rear shoulder 44 and into a corresponding cavity 42. As
will be discussed further herein, the function of the
spring biased ball plungers 50 is to automatically urge
corresponding bullets 74 along the longitudinal axis of
associated strings 72 so that the bullets 74 are secured
against corresponding front shoulders 46 of the associ-
ated cavities 42. This will secure the bullets 74 within
the string holder 40 during playing of the associated gui-
tar 30. It should be appreciated that various types of bi-
asing devices, such as leaf springs, other spring biased
devices, or other force exerting devices, may be used
in place of the spring biased ball plungers 50 while keep-
ing within the scope and spirit of the present invention.
The important aspect of this feature of the present in-
vention is simply to provide an automatic biasing device
to secure associated bullets in assembled position dur-
ing playing of the instrument while permitting the bullets
74 to be easily removed from their corresponding cavi-
ties 42 in the string holder 40 when a player wishes to
change the strings 72.
[0086] The string holder 40 may include a pair of re-
cessed bores 62 which are adapted to be aligned with
a pair of corresponding threaded passageways 63 with-
in the neck 34 of the guitar 30. A pair of mounting screws
60 extend through the recessed bores 62 in the string
holder 40 and the corresponding threaded passage-
ways 63 in the neck 34 of the guitar to secure the string
holder 40 into assembled position.
[0087] The mounted relationship between the string
holder 40 and the nut 38 is such that the distance be-
tween the critical contact surfaces 66 on the nut 38 and
the forward-most shoulder 46 of corresponding cavities
42 is preferably relatively small. Since the bullets 74 will
be urged forward into a secured position against the cor-
responding shoulder 46, the location where the string
72 exits the bullet 74 will also be arranged adjacent the
forward-most shoulder 46 of the cavities 42. This loca-
tion is considered a termination point herein and desig-
nates an effective end of the string 72. Thus, the differ-
ence between this effective end of the string 72 and the
corresponding critical contact surface 66 is also relative-
ly small. In preferred embodiments, this distance may
be between about 0.13 cm (.05 inch) and 7.62 cm (three

inches). In a particularly preferred embodiment, this dis-
tance may be approximately 0.44 cm (.175 inch).
[0088] The nut 38 may be secured to the front wall 67
beneath the overhang 65 of the string holder 40 by plac-
ing mounting screws 68 through corresponding recess
bores 70 and into aligned threaded passageways 69 at
the front end of the string holder 40. This arrangement
is shown in FIG. 3.
[0089] It is an advantageous feature of the present in-
vention to have the nut 38 including the critical contact
surfaces 66 arranged close to, or in abutment with, the
string holder 40. This arrangement results in several ad-
vantages including minimization of the distance be-
tween the effective first end of each string 72, at termi-
nation point 76, where it exits the corresponding bullet
74 and the corresponding nut critical contact surface 66.
[0090] It is desirable to minimize the distance be-
tween the termination point 76 at the effective end of the
string 72 and the corresponding critical contact surface
66 on the nut 38 so that the strings may be maintained
in a tuned state for a relatively long period of time. In
preferred embodiments, this distance may vary
between .05 inch and three inches. In a particularly pre-
ferred embodiment, this distance may be
approximately .175 inch.
[0091] Another advantage that results from securing
the nut 38 on the string holder 40 is that the need to
separately mount the nut on the guitar neck is obviated.
It also results in automatic alignment of the grooves 64
which extend through the overhang 65 and parallel to
the center axis of the cavities 42 of the string holder 40
with the grooves adjacent the nut critical contact surfac-
es 66. As is known in the art, it is desirable for the top
surface of the nut 38 to have an arc which generally cor-
responds with the arc of the first fret 37 of the fretboard
36.
[0092] As is shown in FIG 5, the ball detent 54 of the
ball plunger 50 is biased forwardly by the compression
spring 56 mounted within the body 52 of the ball plunger
50. The ball detent 54 is arranged to abut the rear end
of the an associated bullet 74 whereby the bullet is urged
into a secure position against the forward-most shoulder
46 of a corresponding cavity 42.
[0093] A second embodiment of the nut assembly in-
cluding a string holder 40' and the nut 38' is shown in
FIG 6. This embodiment can be distinguished from the
embodiment shown in FIGS 2-5 as the overhang section
65 has been removed. Additionally, a pair of adjustment
slots 71 are shown in place of the recessed bores 70.
FIG. 6 illustrates that the adjustment slots 71 extend ver-
tically from an opened side at the bottom of the nut 38'
to a closed end nearer the top of the nut 38'. The result-
ing structure permits the nut critical contact surfaces 66
to be vertically adjusted upon sliding of the nut 38' to a
desired height with respect to the fretboard 36 before
the nut 38 is securely tighten against the front wall 67
string holder 40' by the mounting screws 68. As can be
appreciated by FIG 6, adjustment of the nut 38 along
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the slots 71 will result in the concurrent vertical height
adjustment of each of the plurality of contact surfaces
with respect to the fretboard 36.
[0094] A bridge 82 is shown in FIGS. 7-12 in accord-
ance with one embodiment of the present invention. As
with the nut assembly, the bridge 82 may be used with
various stringed instruments including a guitar. When
the bridge 82 and the nut assembly including the string
holder 40 are used in combination with each other as
part of an overall tuning system on the guitar 30, each
of the associated strings 72 preferably have bullets 74
and 78 arranged at the respective string ends. As indi-
cated above, the termination point 76 is the location of
the string 72 where it exits the bullet 74. This location is
considered an effective end of the string. The same ar-
rangement applies to the other end of the string where
it exits the bullet 78. This termination point is designated
by reference numeral 80 and is also considered an ef-
fective end of the string. It should be appreciated that
each of the strings 72 may include a certain length ar-
ranged within the associated bullets 74 and 78. Howev-
er, the length of the strings arranged within the bullets
is not pertinent with respect to the distance between the
effective ends of the strings 72 and the critical contact
surfaces 66 at the nut and of the corresponding critical
contact surfaces 94 at the bridge 82 which will now be
discussed in some detail.
[0095] The overall bridge assembly 82 is made of var-
ious components including a base 84 with a plurality of
individually adjustable saddle structures 86. Each of the
saddle structures 86 include a cavity 88 having a shoul-
der 90 arranged at the end of the cavities 88 closest to
the bridge critical contact surfaces 94. Each of the sad-
dles 86 also include a plurality of grooves 92 which pref-
erably extend substantially parallel to the center axis of
the corresponding saddle cavities 88. Bridge critical
contact surfaces 94 are arranged within corresponding
grooves 92. This feature of the present invention is
clearly shown in FIG. 9.
[0096] The term "bridge" is often used in the art to des-
ignate the critical contact points only. These are the
points where the guitar strings actually contact corre-
sponding bridge members. It should be appreciated that
although the terms "bridge" or "bridge assembly" as
used herein include the critical contact surfaces 94 they
also include various other components.
[0097] The bridge assembly 82 also includes a plural-
ity of lever arms 98 which are associated with respective
saddles 86. The lever arms 98 each include a first end
at which a platform 100 is arranged for cooperating with
respective vertical adjustment screws 106. A second
end of the lever arms 98 are operatively associated with
the tuning mechanism. An aligned aperture 102 extends
through each of the lever arms 98 for receiving a shaft
96 about which the saddles 86 pivot together with cor-
responding lever arms 98 with respect to the base 84.
The lever arms 98 also include a centrally arranged ap-
erture 104 which receives an elongate shaft 112. The

rear end of the saddles 86 also include an aperture 105
for receiving the shaft 112 which secures each of the
saddles 86 to corresponding lever arms 98. The shaft
96 does not extend through the body of the saddles 86.
Instead, it extends through the aligned apertures 102 in
the lever arms 98 and is mounted in receiving apertures
at opposing sides of the base 84.
[0098] A threaded passageway 108 is vertically ar-
ranged at the front end of each of the saddles 86 to re-
ceive corresponding vertical adjustment screws 106
therein. The threaded passageways 108 extend com-
pletely through the respective saddle body so that it may
cooperate with the platform 110 arranged therebelow.
As will be discussed in more detail herein, the vertical
adjustment screws 106 are used to adjust the height of
the individual bridge critical contact surface 94 with re-
spect to the fretboard 36. A space 110 is provided be-
tween the front end of the saddle body and the corre-
sponding platform 100 which is representative of the rel-
ative height of the corresponding bridge critical contact
surfaces 94 with respect to the fretboard 36.
[0099] Each of the saddle members 86 have longitu-
dinally extending threaded passageways 89 arranged
at the rear end thereof extending into corresponding
cavities 88. The threaded passageways 89 are sized
and shaped to receive corresponding spring biased ball
plungers 50 which are used to automatically urge the
associated bullet 78 against the shoulder 90 at the front
end of the cavity 88 so that the bullet 78 is securely ar-
ranged in its assembled position during playing of the
associated guitar 30.
[0100] The bridge assembly 82 also includes a plural-
ity of tuning knobs 116 having threaded shafts 118 which
extend through a corresponding threaded passageway
within the rear of the bridge assembly base 84. Each of
the threaded shafts 118 are arranged to contact the rear
end of a corresponding lever arm 98 as clearly shown
in FIGS. 9 and 12. Adjustment of the tuning knobs 116
toward or away from corresponding lever arms 98 will
cause associated saddle members 86 and the bridge
critical contact surfaces 94 arranged thereon to pivot
about the shaft 96. A more detailed description of the
operative association between the tuning knobs 116 and
the saddle members 86 will be discussed in connection
with the use and operation of the present tuning system
below.
[0101] A plurality of leaf springs 99 arranged in their
expanded state between the bottom ledge 101 of the
base 84 and the bottom surface of corresponding lever
arms 98. This feature of the present invention can be
appreciated from the disclosure in FIGS. 9-12, 18 and
19. Each of the leaf springs 99 correspond with one lever
arm 98 to urge the lever arm 98 upwardly so that the top
surface of the rear end of the corresponding lever arms
98 is constantly abutting corresponding threaded shafts
118 of the tuning knobs 116. It should be appreciated
that the lever arms 98 are in the same position due to
the tension that is normally exerted on the saddles 86
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by corresponding strings 72 and their associated bullets
78. However, when tension in the strings 72 is removed,
as may occur during playing of a tremolo, or replace-
ment of the strings 72, the corresponding lever arms 98
would fall downwardly with respect to the corresponding
threaded shafts 118 if the corresponding leaf springs 99
were not arranged in assembled position to constantly
urge the corresponding lever arms into abutment with
the end of the corresponding threaded shafts 118.
[0102] As best shown in FIGS. 7, 8 and 11, the base
84 of the bridge 82 is secured to the body 32 of the guitar
30 by a plurality of mounting screws 114. In other em-
bodiments, the bridge assembly may be mounted for ro-
tation with respect to the guitar body 32.
[0103] Bridge critical contact surfaces 94 may be piv-
otally adjusted toward or away from the corresponding
nut critical contact surfaces 66. Such pivotable move-
ment occurs about the common shaft 96 which extends
through the apertures 102 in each of the lever arms 98.
Although the saddles 86 and the corresponding bridge
critical contact surfaces 94 are discussed herein as piv-
otally connected to the base 84 for selective adjustment
of the distance between the bridge critical contact sur-
faces 94 and the nut critical contact surfaces 66, it
should be appreciated that in alternate embodiments
the saddles 86 can be slidable positioned relative to the
nut critical contact surfaces 66. In accordance with the
preferred embodiment of the present invention, conver-
gence tuning occurs by simply pivoting the saddle mem-
bers 86 and the corresponding lever arms 96 about the
shaft 96. However, the scope of this aspect of the
present invention is intended to cover convergence tun-
ing upon slidable movement of the saddle members 86.
[0104] Spring biased ball plungers 50 are also used
to retain corresponding bullets 78 at the bridge 82 of the
guitar 30. In addition to performing the function of pre-
venting corresponding bullets 74 and 78 from coming
out of their secured position within the string holder 40
and the bridge 82, the ball plungers 50 also contribute
to the advantageous feature of the present invention in
that the strings 72 of the guitar 30 remain in tune for a
longer period of time than strings in prior art guitars. This
is due to the contribution of the ball plungers 50 toward
eliminating string drag which occurs when the relative
position of the strings move with respect to the critical
contact surfaces at the nut and the bridge during playing
of the guitar and when the strings do not completely re-
turn to their original position. In many prior art designs,
string drag often occurs after a tremolo is used and thus,
the strings are left out of tune. The string biased ball
plungers 50 work to eliminate the string drag problem
by preventing relative movement of the associated
string 72 with respect to the nut critical contact surfaces
66 and the critical contact surfaces 94 at the bridge
which will be discussed below.
[0105] In a preferred embodiment, movement of the
bridge critical contact surfaces 94 is along an arc so that
as the distance between the bridge critical contact sur-

faces 94 and the corresponding nut critical contact sur-
faces 66 increases or decreases, the height of the
bridge critical contact surfaces 94 with respect to the
fretboard 36 slightly increases or decreases. FIG. 13 il-
lustrates the path of movement of the bridge critical con-
tact surfaces 94 in a preferred embodiment of the
present invention. As shown therein, a typical location
L of one of the bridge critical contact surfaces 94 is be-
hind the top dead center T of its arcuate path relative to
the nut critical contact surfaces 66 when the string 72
associated with a particular bridge critical contact sur-
face 94 is in tune. When the bridge critical contact sur-
face 94 is caused to pivot along the arc A toward a cor-
responding nut critical contact surface 66, the tension
in the associated string 72 is lessened so that the pitch
associated with that particular string will decrease as the
harmonic length between the bridge critical contact sur-
face 94 and the corresponding nut critical contact sur-
face 66 decreases. However, the height of the bridge
critical contact point 94 with respect to the fretboard 36
will increase when it is pivoted toward the corresponding
nut critical contact surface 66 from its normally tuned
position behind top dead center T when the correspond-
ing string 72 is in a tuned state. Similarly, when one of
the bridge critical contact surfaces 94 is pivoted away
from the corresponding nut critical contact surface 66
the harmonic length and the pitch increases while the
height of the associated string 72 with respect to the fret-
board 36 decreases. The slight deviation in the height
of the string 72 with respect to the fretboard 36 upon
pivotal movement of the bridge critical contact points 94
is represented in FIG. 13 by ∆H.
[0106] As discussed above, a tremolo may be used
when it is desired to obtain unusual tone variations. This
occurs when the tension in all of the strings is rapidly
increased or decreased during playing of an electric gui-
tar. The features of the bridge assembly 82 discussed
above with respect to FIGS. 6-13 may also be used
when the bridge comprises a tremolo 126 as illustrated
in FIG. 14. The tremolo 126 can be mounted on the body
32 of the guitar 30 in a conventional manner such as
that disclosed in U.S. Patent Nos. 4,171,661; 4,967,631;
4,497,236 and 4,882,967, the disclosures of which are
incorporated by reference herein. Additionally, the fea-
tures of the present tuning system can be used with nov-
el tremolo embodiments, such as those discussed here-
inbelow. When it is desired to use the tremolo 126 to
create tone variations during playing of the guitar 30, the
tremolo arm 128 may be pressed forwardly or pulled
back to selectively increase or decrease the tension in
associated strings 72.
[0107] The present invention concerns various as-
pects of a novel tuning system which accomplishes sim-
ple convergence tuning of associated strings. As indi-
cated above, convergence tuning pertains to simultane-
ously obtaining a desired harmonic length between the
nut and bridge critical contact surfaces so that harmonic
tuning of corresponding strings 72 is obtained and pro-
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duces a desired tension in the string 72 so that proper
pitch tuning is obtained. Although the bridge assembly
82 and the nut assembly including the nut 38 and the
string holder assembly 40 can be modified for use with
various types of strings, a preferred set of strings in ac-
cordance with the present invention includes strings that
correspond to the musical notes E, A, D, G, B and E of
a guitar.
[0108] As discussed above, in a preferred embodi-
ment, each of the strings 72 include a bullet 74 arranged
at one end thereof and a second bullet 78 arranged at
the other end. In order to obtain tuning of the strings 72,
it is desired for each of the strings to be manufactured
to a predetermined convergence length which takes the
particular diameter of the string into account. Thus, the
convergence length of each of the six strings will corre-
spond to the proper length associated with the particular
musical note associated with that string when in a tuned
state. This length represents the distance between the
nut critical contact surfaces 66 which may be arranged
at the same position relative to each other, and corre-
sponding bridge critical contact surfaces 94 which are
arranged at different positions with respect to each oth-
er.
[0109] A typical arrangement of the bridge critical con-
tact surfaces 94 and the associated saddles 86 is shown
in FIGS. 7 and 8 and other embodiments of the present
invention. However, it should be appreciated that vari-
ous arrangements of the bridge critical contact surfaces
94 may exist with respect to the nut critical contact sur-
faces 66 to obtain tuning of associated strings depend-
ing upon the gage of string associated with the particular
saddles 86 and bridge critical contact points 94.
[0110] The desired distance between the termination
point 76 of the strings 72 where they exit the associated
bullets 74 and the nut critical contact surface 66 is less
than about one half inch. In a preferred embodiment, the
distance between the termination point 76 which repre-
sents an effective end of the string 72, and the nut critical
contact surface 66 may be approximately .175 inch.
[0111] Similar distance relationships exist between
the termination point 80 where the strings 72 exit the
corresponding bullets 78 and the bridge critical contact
surfaces 94. The relatively short distance between the
effective ends of the string 72 and their respective criti-
cal contact surfaces 66 and 94 at the nut and the bridge
is advantageous as it facilitates maintaining of the
strings 72 in a tuned state for a longer period of time
than strings in prior art guitars. However, it should be
understood that the aforementioned preferred distances
between the effective ends of the strings and the corre-
sponding critical contact surfaces are not essential to
obtain the desired convergence tuning which is accom-
plished in large part due to the novel structure and op-
eration of the bridge assembly and its relationship with
the novel nut assembly of the present invention.
[0112] In a preferred embodiment, the bullets 74 and
78 have a hollow central cavity which is used to retain

a certain length of string placed therein during manufac-
ture of the string assembly. The length of string arranged
within the hollow portion of the bullets 74 and 78 may
vary in alternate embodiments along with the length of
the bullet itself and the hollow central cavity therein.
However, in a preferred embodiment wherein the length
of the bullets 74 and 78 is between a quarter inch and
three quarters inch long, the length of string arranged
within the bullets should be less than about two inches.
In a particularly preferred embodiment, the bullets 74
and 78 are about a half inch long and retain about a half
inch or less of string therein.
[0113] A set of guitar strings 72 having corresponding
bullets 74 and 78 arranged at the respective string ends
may be packaged for sale as a complete set corre-
sponding to the musical notes E, A, D, G, B and E re-
spectively. Alternatively, set of strings 72 including cor-
responding bullets 74 and 78 may be packaged which
do not correspond with the entire set of standard musical
notes. Each of the strings 72 of the set may have the
same length extending between the corresponding ef-
fective ends (i.e., string length extending between cor-
responding bullets 74 and 78. When all of the strings 72
of a particular set have the same length, special modi-
fications to the present tuning systems may be desira-
ble. The special modifications will be discussed in more
detail below. Alternatively, certain of the strings 72 of a
particular set may have a different length which corre-
sponds to the proper convergence length associated
with a particular string gauge and the corresponding mu-
sical notes. Such a set of strings is preferably used with
the nut assembly of FIGS. 1-6 in combination with the
bridge assembly of FIGS 7-12. It should also be appre-
ciated that when a set of strings 72 is provided where
certain of the strings 72 have a different predetermined
length than other strings within the set, these strings can
also be used with the modified embodiments of the
present invention which will be discussed below with re-
spect to FIGS. 18-21 and 25.
[0114] Another aspect of the present invention per-
tains to a method of manufacturing the strings 72 includ-
ing the bullets 74 and 78 affixed to the ends thereof, as
well as for determining the length of the strings 72 to be
manufactured. The desired length of each of the strings
72 between its effective end at termination point 76 and
its effective end at termination point 80 is selected to
correspond with a convergence length at which harmon-
ic and pitch tuning of the string may be simultaneously
obtained when used in connection with the novel con-
vergence tuning system of the present invention. As in-
dicated above, this length is preferably no greater than
the distance between the nut and bridge critical contact
surfaces 66 and 94 plus approximately 2.54 cm ± 1.9
cm (one inch ± θ inch). Still even more preferably, the
distance is equal to about the distance between the nut
and bridge critical contact surfaces 66 and 94 plus ap-
proximately 0.84 cm (.350 inch) (approximately 0.44 cm
(.175. inch) between each effective end 76 and 80 of the
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strings 72 and the corresponding critical contact surfac-
es 66 and 94 at the nut and the bridge).
[0115] In accordance with the method of determining
the length of a string 72 to be manufactured for use with
a stringed instrument, such as a guitar 30, the strings
are usually placed across and in contact with effective
nut and bridge critical contact surfaces. The term "effec-
tive" has been chosen because the nut and bridge crit-
ical contact surfaces may be the actual critical contact
surfaces of a guitar, or may be simulated critical contact
surfaces in a laboratory or manufacturing environment
which is merely representative of the proper distance
between the nut and bridge critical contact surfaces of
an actual guitar. The string should then be harmonically
and pitch tuned. While the string is in its tuned state, the
length between the nut and bridge critical contact sur-
faces should be determined. Additionally, a compensa-
tion length which represents a combined desired dis-
tance beyond the effective nut and bridge critical contact
surfaces can be determined and added to the length be-
tween the effective nut and bridge critical contact sur-
faces to thereby obtain an overall convergence length
at which simultaneous harmonic and pitch tuning of the
string can be obtained when the string is arranged in an
associated stringed instrument, such as a guitar. Once
the convergence length is determined, a desired length
of string, representative of the length to be placed within
the associated bullets, should be added to the conver-
gence length so that an overall cutting length is ob-
tained. The string 72 should then be cut.
[0116] Cutting of the string 72 may be performed
when it is in a relaxed state or under tension. However,
it is preferable to perform such cutting when the string
is relaxed. A bullet 74, 78 is then secured to each end
of the string so that the distance that the string 72 ex-
tends between the bullets 74, 78 at its effective ends will
be representative of the desired convergence length at
which simultaneous harmonic and pitch tuning can be
obtained when the string 72 is placed in a assembled
position on a guitar 30 having the tuning system of the
present invention.
[0117] Another advantageous feature of the strings
72 of the present invention including the bullets 74 and
78 mounted at both ends thereof, is that the strings 72
are unencumbered along their effective length. That is,
they do not include any additional twisted wire along the
effective length. This results in a crisp, clean sound
when the string is strummed or plucked which will be
free of unwanted vibrations and which will be represent-
ative of the proper tone that is desired for a particular
string.
[0118] Use of the present invention permits simple re-
placement of the strings 72 when desired. In order to
accomplish such replacement, all that is required is that
the bullets 74 and 78 of the strings to be replaced be
removed from their assembled position within corre-
sponding cavities 42 of the string holder 40 and corre-
sponding cavities 88 of the saddle members 86. The lon-

gitudinal force exerted on the bullets by the spring bi-
ased ball plungers 50 does not inhibit removal or re-
placement of the bullets with respect to their respective
cavities 42 or 88.
[0119] Convergence tuning can be simply and quickly
accomplished by an average guitar player using the tun-
ing system of the present invention. Unlike prior art gui-
tars which require various tuning operations to accom-
plish pitch and harmonic tuning of the guitar string, after
initial set up adjustments are performed, the tuning sys-
tem of the present invention only requires a simple ad-
justment of a single tuning knob 116 that is associated
with one of the strings 72. As illustrated in FIG. 1, when
a guitar having six strings is used in connection with the
bridge assembly 82 of the present tuning system six tun-
ing knobs 116 are associated with the bridge assembly
82. Each of these tuning knobs is operatively associated
with one of the corresponding strings 72.
[0120] Replacement and tuning of the strings 72 may
take place as follows. The tuning knob 116 associated
with the saddle member 86 that corresponds with the
string 72 to be replaced, should be moved to a position
which permits the associated lever arm 98 and the cor-
responding saddle member 86 to rotate about the shaft
96 so that a corresponding bridge critical contact sur-
face 94 is moved toward a corresponding nut critical
contact surface 66. The precise length of the corre-
sponding string 72 is such that it will now be relaxed to
allow removal and replacement of the bullets 74 and 78
in the corresponding cavities 42 and 88.
[0121] In order to obtain simultaneous harmonic and
pitch tuning, the corresponding tuning knob 116 should
then be rotated so that the threaded shaft 118 moves
downwardly toward the associated lever arm 98. This
will cause the saddle member 86 to rotate about the
shaft 96 so that the corresponding bridge critical contact
surface 94 pivots away from the critical surface point 66
at the nut. This movement causes constant simultane-
ous changing of the harmonic length and the pitch of the
associated string as both are simultaneously increased.
When the required tension is present in the string to pro-
duce the desired pitch, the harmonic length will auto-
matically converge to provide proper harmonic tuning of
the string. Thus, the present invention provides a one-
to-one relationship between each of the nut critical con-
tact surfaces 66, the bridge critical contact surfaces 94,
the saddle members 86 on which the bridge critical con-
tact surfaces 94 are arranged, and the tuning knob 116.
This can be distinguished from prior art tuning systems
which require multiple adjustments of a plurality of tun-
ing mechanisms associated with each of the strings in
order to accomplish proper pitch and harmonic tuning.
[0122] The vertical height of the strings 72 with re-
spect to the surface of the fretboard 36 can be adjusted
by rotating corresponding vertical height adjustment
screws 106 which vertically displace the saddle 86 with
respect to the surface of the platform 100 arranged on
the lever arm 98 so that the size of the space 110 be-
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tween the saddle 86 and the platform 100 is adjusted.
This feature of the present invention will permit guitar
players to individually adjust the "action" of each of the
strings to suit their style of guitar playing. It should be
appreciated that the tuned state of the strings 72 will be
slightly modified each time a vertical height adjustment
is made in accordance with the aforementioned feature
of the present invention. Thus, it may be required for a
guitar player to return the strings 72 by using the tuning
knob 116 after selective vertical height adjustments
have been made by rotating the vertical height adjust-
ment screws 106. After the retuning step has been per-
formed, triple convergence of the harmonic length, the
pitch and the vertical height of the strings 72 with respect
to the fretboard 36 will be obtained.
[0123] In an optional embodiment of the present in-
vention, the saddles 86 may be mounted in different rel-
ative positions with respect to their corresponding lever
arms 98. This optional embodiment of the present in-
vention will facilitate tuning by varying the relative dis-
tance between bridge critical contact surfaces 94 and
corresponding nut critical contact surfaces 66. In partic-
ular, the relative selective placement of the saddles 86
on corresponding lever arms 98 may be accomplished
by varying the position of apertures 102 or 104 in corre-
sponding lever arms 98. According to this embodiment
of the present invention, the apertures 102 or 104 on
certain lever arms 98 will be displaced with respect to
their relative location of different lever arms 98. Howev-
er, the displaced apertures 102 or 104 must still be
aligned with each other so that the corresponding shafts
96 or 112 can extend through all of the lever arms 98.
[0124] The relative change in position of selected ap-
ertures 102 or 104 will cause the saddle 86 which cor-
responds to the lever arms 98 to be moved closer or
further from the nut 38. This will result in a staggered
arrangement of the saddles 86 as shown in FIGS. 7 and
8. Thus, adjustment of the position of the apertures 102
or 104 with respect to certain of the corresponding lever
arms 98 will modify the relative position of associated
saddle members 86 to correspond with a desired har-
monic length for selective ones of the strings 72a-f.
[0125] The relative selective placement of the saddles
86 on corresponding lever arms 98 may also be accom-
plished by varying the position of the apertures 105,
which extend through the rear end of the saddle mem-
bers 86, with respect to the corresponding bridge critical
contact surfaces 94. It should be appreciated that when
it is desired to offset the various relative positions of se-
lected saddle members 86 with respect to the corre-
sponding lever arms 98, the front of the saddle members
86 will move with respect to the front of the correspond-
ing platform 100. Such movement is acceptable provid-
ed that it is within a certain range so that the adjustment
screws 106 will still contact the platform 100 as they ex-
tend through corresponding threaded passageways
108 at the front end of the saddle 86. As indicated above,
this aspect of the present invention is optional as proper

tuning may be accomplished simply by using the tuning
knobs 116 when all of the apertures 102, 104 and 105
are arranged in the same relative position on all of the
lever arms 98 and saddle members that all of the saddle
members 86 are placed in the same relative position
with respect to the lever arms 98.
[0126] This optional aspect of the present invention
will now be explained with respect to one preferred em-
bodiment. Thus, in order to accommodate the various
harmonic lengths associated with certain strings 72 of
the guitar 30, the distance between the apertures 105
which extend through the rear end of the saddle mem-
bers 86 and the corresponding bridge critical contact
surfaces 94 will vary depending upon the placement of
the saddle members 86 with respect to the base 84 of
the bridge assembly 82. For instance, the distance be-
tween the passageway 105 and the corresponding
bridge critical contact surface 94 of the right most saddle
member 86, which corresponds to the sixth guitar string
72, is less than the distance between the passageway
105 and the critical contact surface 94 of the corre-
sponding saddle member 86 associated with the fifth
guitar string. Similarly, the distance between the pas-
sageway 105 of the corresponding saddle member 86
and the critical contact surface 94 associated with the
fourth guitar string will be greater than the distance be-
tween the passageway 105 and critical contact surface
94 of the saddle member 86 associated with the fifth gui-
tar string. These distances will be selected to corre-
spond with the convergence length of the string 72 as-
sociated with the particular saddle member 86 and the
corresponding nut critical contact surface 66.
[0127] In a preferred embodiment of the present in-
vention, the distance between the passageway 105 in
a given saddle 86 and the corresponding bridge critical
contact surface 94 will be greater in saddles associated
with longer harmonic lengths than saddles associated
with shorter harmonic lengths. In other words, if the har-
monic length between a particular bridge critical contact
surface 94 and a corresponding nut critical contact sur-
face 66 is relatively short, then the distance between the
passageway 105 and the bridge critical contact surface
94 of that saddle will also be relatively short when com-
pared to other saddles. Similarly, the distance between
the passageway 105 and the rear of the saddle 86 and
the bridge critical contact point 94 near the front of the
saddle will be relatively large for saddles associated with
strings having a relatively long harmonic length, such as
strings 72a and 72d. The variation in the distance be-
tween the passageways 105 and the bridge critical con-
tact surfaces 94 of various saddles 86 accounts for the
staggered orientation of the saddles 86 shown in FIGS.
7 and 8, and other embodiments of the present inven-
tion, when the corresponding strings are in a tuned
state.
[0128] A further embodiment of the present invention
relates to a new tremolo design generally designated
134 in FIG. 15. Movement of the tremolo 134 is accom-
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plished by pushing forward or pulling back, on a tremolo
arm 135 which causes rotation about a shaft 136. The
shaft 136 serves a dual purpose as it permits pivotal ro-
tation of the saddle members 86 and the corresponding
bridge critical contact surfaces 94 upon adjustment of
the corresponding tuning knobs 116, and it also acts as
the main pivot shaft about which the entire tremolo 134
rotates. The shaft 136 may be mounted for rotation
about ball bearings 140 arranged within a recess 138 of
corresponding mounting blocks 142. As illustrated in
FIG. 15, the mounting blocks 142 may be secured to the
guitar body 32 by mounting screws 144 which extend
through corresponding mounting blocks 142 and into
corresponding threaded passageways within the guitar
body. The tremolo 134 includes all of the same tuning
features of the bridge assembly 82 discussed above.
[0129] FIG. 16 discloses another aspect of the
present invention. In particular, FIG. 16 shows a bridge
assembly 146 having the same convergence tuning fea-
tures as the bridge discussed above in connection with
FIGS. 7-13. However, the bridge 146 disclosed in FIG
16 also includes additional features which permits the
bridge 146 to be selectively pivoted forward toward the
nut 38 so that all six strings 72 can be replaced at the
same time. Additionally, the bridge 146 has means for
tuning all six strings 72 at the same time when the bridge
146 is pivoted from a loading position (partially shown
in phantom in FIG 16) at which the bridge 146 is moved
forward as far as possible toward the nut 38 so that ten-
sion in the strings 72 is substantially eliminated, to a
playing position (illustrated in solid lines in FIG. 16)
where the rear end of the bridge 146 is arranged closer
to the body 32 than it is when it is in the loading position
so that the strings 72 are under playing tension.
[0130] The bridge 146 may be selectively locked in a
playing position on the guitar body 36 by moving a man-
ual latch 153 to activate a locking bar 154 so that the
locking bar 154 extends into a corresponding cutout ar-
ranged in the body 32 of the guitar 30. The bridge 146
is shown in this position in FIG. 16.
[0131] In order to pivot the bridge assembly 146 to its
loading position (illustrated in phantom), the lever arm
148 should be pulled up and the latch 153 is then pushed
to its unlocked position which causes the locking bar 154
to retract into the base 84 of the bridge assembly 146.
The lever arm 148 may then be pushed forward so that
the bridge assembly 146 will pivot about the shaft 150
received within aligned bores 152 in the guitar body 36.
The strings 72 will no longer be under tension when the
bridge assembly 146 is in its loading position. Thus, the
strings can easily be replaced at this time. When the re-
placement strings 72 are arranged in the proper assem-
bled position, the bridge assembly 146 can then be piv-
oted back into its playing position by pulling up on lever
arm 148, and locked into place in the respective guitar
body 32.
[0132] In order to simplify the loading process of more
than one string at the same time in accordance with the

embodiment of the present invention shown in FIG. 16,
it may be desirable to use a locking device which locks
the bridge in a loading position until loading of all the
associated strings is complete. To this end, FIG 17. il-
lustrates a slidable locking bar 162 used in combination
with the tremolo 134 of the embodiment shown in FIG
15. The locking bar 162 will permit the tremolo 134 to
be locked forward in a loading position so that one or
more of the associated strings 72 can be easily installed
in the corresponding cavities 88 of the saddles 86 and
the cavities 42 of the string holder 40.
[0133] In order to accommodate the needs of profes-
sional guitar players who require the strings be tuned in
accordance with their personal preference, and to facil-
itate use of a set of strings 72 which all have the same
length, the present invention includes a further embod-
iment in which the bridge critical contact surfaces 94 are
both pivotally adjustable and slidable with respect to cor-
responding nut critical contact surfaces 66. In particular,
FIG. 18 illustrates a modified version of the bridge as-
sembly shown in FIG. 7 wherein the bridge critical con-
tact surfaces 170 replace critical contact surfaces 94.
The critical contact surfaces 170 are not arranged at a
fixed position on corresponding saddles 175. In this em-
bodiment, the bridge critical contact surfaces 170 are
arranged on individually adjustable bridge elements 171
which are slidable with respect to the termination point
80. The individually adjustable bridge elements 171 are
arranged on a corresponding threaded shaft 172 having
a head 174 for adjusting the relative position of the crit-
ical contact surfaces 170 with respect to the termination
point 80. The front of the saddle members 175 include
an extended area 173 which has a threaded bore 176
therein for receiving the threaded shaft 172.
[0134] As with the embodiment shown in FIGS. 6-13,
pivotal movement of the saddle members 175 will still
cause pivotal movement of corresponding bridge critical
contact surfaces 170. An initial setting of the bridge crit-
ical contact surfaces 170. with respect to the corre-
sponding retaining shoulder 90 of the saddle cavities 88
will be provided upon purchasing of the bridge assembly
166 or a guitar 30 on which the bridge assembly 166 is
mounted.
[0135] Convergence tuning of the harmonic length
and the pitch of associated strings 72 will be accom-
plished in this embodiment by adjustment of the corre-
sponding tuning knobs 116 as discussed above. If a par-
ticular player desires to slightly modify the harmonic
length of the associated string 72, the corresponding ad-
justable bridge element 171 and the associated bridge
critical contact surface 170 can be slidably moved to-
ward or away from the termination point 80 upon rotation
of the head 174 of the threaded shaft 172.
[0136] FIG. 19 illustrates by way of example an ar-
rangement in which adjustable bridge elements and as-
sociated bridge critical contact surfaces 179 of a bridge
assembly 178 are not mounted on corresponding pivot-
able saddle members 180. Instead, in this arrangement,
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the adjustable bridge elements and the associated
bridge critical contact surfaces 179 are mounted on one
or more separate assemblies 182 situated on the body
32 of the guitar 30 at a selected spaced distance from
the corresponding saddle members 180. In this arrange-
ment, the adjustable bridge elements are slidably ar-
ranged on an associated threaded shaft 181 which is
rotatably journaled in the support assembly 182. The
support assembly 182 can be vertically adjusted along
a vertical shaft 183. The vertical shaft 183 may be se-
cured to the body 32 of the guitar 30 by conventional
means such as screws, rivets, glue and the like. In this
arrangement, convergence tuning does not take place.
[0137] The additional adjustability aspect of the
bridge critical contact points 170 and 179 of FIGS. 18
and 19 respectively, are useful for guitar players who
wish to vary the tuning of the associated string 72 from
a standard pitch to other desired pitches to accommo-
date their personal tastes. In particular, the embodiment
of FIG.18 and the arrangement of FIG. 19 will permit
guitar players to easily obtain variations from standard
pitch to one quarter or one half notes flat or sharp.
[0138] A further embodiment of the present invention
is shown in FIGS 20 and 21. This embodiment includes
a nut assembly 184 having individually pivotable string
holders 186. The bridge assembly 82 may be identical
to any one of the bridge assemblies discussed above,
or may be a modified bridge assembly.
[0139] Each of the string holders 186 are pivotally
mounted for pivoting about a common shaft 190. The
string holders 186 include corresponding cavities similar
to cavities 42 of the string holders discussed above and
shown in FIGS. 3 and 6. As in the embodiment dis-
cussed above with respect to FIGS. 2-5, each of the cav-
ities have a front shoulder which is adapted to engage
the front end of the associated bullets 74 and a rear
shoulder. Spring biased ball plungers (not shown) ex-
tend through corresponding passageways in the rear
shoulders in substantial alignment with the center axis
of the cavities. As discussed above, the spring biased
ball plungers 50 urge the associated bullets 74 forward
into the front shoulder of the corresponding cavities so
that the strings 72 may be retained in a secured position
during playing of the guitar 30.
[0140] The nut assembly 184 includes a nut 200 hav-
ing a plurality of corresponding nut critical contact sur-
faces 202 for supporting the strings 72 in associated
grooves 192 at a desired distance from the associated
termination point 80. As in the other embodiments of the
present invention, the critical contact surfaces 202 of the
nut 200 are not adjustable. However, the individual
string holders 186 may be pivotally adjustable about the
shaft 190. Such adjustment can be accomplished by
turning adjustment screws 198 which extends through
corresponding vertically arranged bores within the rear
end 194 of the individual string holders 186. The adjust-
ment screws 198 are then received by corresponding
threaded passageways extending vertically within the

neck 34 of the guitar 30. A spring (shown in phantom)
is arranged between the surface of the neck 34 of the
guitar 30 and the bottom of the rear end 194 of the indi-
vidual string holders 186 so that the rear end 194 of the
corresponding individual string holders 186 is constantly
urged upward away from the neck 34 of the guitar 30.
[0141] In operation, the individually adjustable string
holders 186 cooperate with adjustment of the corre-
sponding saddles of the bridge assembly in obtaining
convergence tuning of the associated strings 72.
[0142] An additional embodiment of the present in-
vention is shown in FIG. 25. This embodiment is similar
to the embodiment shown in FIGS. 20 and 21 in that the
nut assembly 226 of FIG. 25 has individually adjustable
string holders 228. The difference between the embod-
iment shown in FIG. 25 and the embodiment of FIGS.
20 and 21 is that the individually adjustable string hold-
ers 228 are slidable with respect to the nut 246, as op-
posed to being pivotally mounted about a common
shaft.
[0143] In particular, the nut assembly 226 shown in
FIG. 25 includes individually adjustable string holders
228 which are slidable on a T-shaped track 232. The T-
shaped track 232 is mounted on a base 230 and extends
into an aligned corresponding cut-out 234 (shown par-
tially in phantom) which extends from the front end of
the individually adjustable string holders 228 toward the
rear end 236 thereof. A mounting member 238 extends
transversely with respect to the neck 34 of the guitar and
may be removably secured to the head of the guitar. A
pair of connecting screws 240 extend through the
mounting member 238 into corresponding threaded
passageways in the neck of the guitar to assure that the
mounting member 238 is securely assembled thereon.
[0144] A threaded passageway 244 is longitudinally
arranged within the rear end 236 of each of the individ-
ually adjustable string holders 228. A threaded adjust-
ment screw 242 may be arranged to extend through cor-
responding bores within the mounting member 238 and
into corresponding threaded passageways 244 of the
individually adjustable string holders 228.
[0145] A guitar player may modify the pitch of selected
strings 72 by adjusting the longitudinal position of the
individually adjustable string holders 228 upon rotating
the corresponding adjustment screws 242. If the individ-
ually adjustable string holders 228 are pulled away from
the associated nut 246, the tension in the corresponding
strings 72 will increase, thus causing a higher pitch.
[0146] As in the embodiment of the present invention
shown in FIGS. 20 and 21, adjustment of the individually
adjustable string holders 228 will not cause movement
of the nut 246 toward the corresponding nut critical con-
tact points 248. Instead, adjustment of the nut assembly
226 may be performed in combination with adjustment
of an associated bridge assembly, such as bridge as-
sembly 82, in order to obtain the desired convergence
tuning.
[0147] The embodiments of the present invention
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shown in FIGS. 18-21 and 25 provide means for further
adjusting the harmonic convergence point which is par-
ticularly useful when strings 72 which all have the same
length are used. To this end, the bridge shown in FIGS.
7-12 may be used in combination with the nut assem-
blies having individually adjustable string holders shown
in FIGS. 21 and 25. Alternatively, the bridge assemblies
66 or 178 shown in FIGS. 18 and 19 respectively may
be used in combination with the nut assemblies shown
in FIGS. 1-6 when all of the strings 72 of a particular set
have the same length. It should be appreciated that it is
not required to use these modified embodiments of the
present invention when all of the strings 72 of a partic-
ular set have the same length. However, use of these
modified embodiments which permit additional adjust-
ment of the relative position between the bridge and the
nut critical contact surfaces is advantageous when the
strings 72 of a particular set all have the same length.
These modified embodiments are slightly more com-
pleted to manufacture than the nut and bridge embodi-
ments of FIGS. 1-12. However, since it may be desirable
to manufacture all of the strings 72 to the same effective
length, the modified bridge and nut embodiments of
FIGS. 18-21 and 25 may be desirable. An additional ad-
vantage of using the bridge and nut embodiments of
FIGS. 18-21 and 25 is that they provide guitar players
with a wider tuning range to accommodate their person-
al preference which may include a non-standard pitch,
or additional tuning modifications to compensate for a
desired finger pressure.
[0148] A general advantage that the present tuning
system provides over any prior art tuning systems is that
it eliminates tuning pegs at the head of the guitar. In cer-
tain embodiments of the present invention, such as the
embodiment which uses the nut assemblies of FIGS.
1-6, tuning adjustments at the nut are entirely eliminat-
ed. Further, the structure of the various embodiments of
the bridge and nut assemblies of the present invention
eliminates the requirement to manufacture those as-
semblies out of hard and steel materials, which were
previously required in prior art tuning systems so that
the associated guitar strings may be properly clamped
in a secured position.
[0149] A further advantage of the various embodi-
ments of the tuning system of the present invention is
that it eliminates the need to use wrenches, which were
previously required in prior art systems to open and
close string clamps.
[0150] FIGS. 22-24 illustrate yet another embodiment
of the present invention in which a plurality of rotatable
pegs 210 may be selectively rotated so that gross ad-
justment of the bridge critical contact surfaces 218 may
be obtained. To this end, the bridge critical contact sur-
faces 218 may be rotated along with the rotatable pegs
210 between a first position at which they are relatively
far from the termination point 80 to a second position at
which the bridge critical contact surfaces are closer to
the termination point 80.

[0151] Most of the components of the bridge assem-
bly 208 are identical to the components of the bridge
assembly 82 shown in FIG 7. The difference is that the
bridge critical contact surfaces 218 are not fixed in a sin-
gle position at the end of the associated saddle member
222. In particular, each of the saddle members 222 in-
clude a sized and shaped threaded bore 220 for receiv-
ing a corresponding threaded body 212 of a rotatable
peg 210. The rotatable pegs 210 include an asymmet-
rical top surface 214 where one side is higher than the
other. Corresponding bridge critical contact surfaces
218 are arranged at a selected location on the top sur-
face 214 of the rotatable pegs 210. A groove 216 is ar-
ranged at a central position on the top section 214 of the
rotatable pegs 210 adjacent to corresponding bridge
critical contact surfaces 218.
[0152] When the rotatable pegs 210 are arranged in
assembled position within corresponding bores 220 of
the saddle members 222, the strings 72 will extend
through associated grooves 216 and will be placed in
contact with corresponding bridge critical contact sur-
faces 218.
[0153] This embodiment of the present invention is
designed to give certain guitar players flexibility in se-
lecting the position of the bridge critical contact surfac-
es. This is accomplished by rotating the rotatable 210
pegs by 180° so that the groove 216 extends along the
longitudinal axis of the associated string 72. In a pre-
ferred embodiment, the bridge critical contact surfaces
218 at the top section 210 of the rotatable pegs 210 will
preferably move less than 0.64 cm (1/4 inch) and more
preferably approximately 0.32 cm (1/16 inch) when a
corresponding rotatable peg 210 is rotated approxi-
mately 180°.
[0154] While the foregoing description and figures are
directed toward the preferred embodiments of the
present invention, it should be appreciated that numer-
ous modifications can be made to the structure and ori-
entation of the various components of the present tuning
system. Accordingly, the foregoing description of the
preferred embodiment should be taken by way of illus-
tration rather than by way of limitation as the present
invention is defined by the claims set forth below.

INDUSTRIAL APPLICABILITY

[0155] The present invention provides an improved
apparatus for tuning stringed instruments, such as gui-
tars. This may be accomplished by simultaneously ob-
taining harmonic and pitch tuning.

Claims

1. A stringed instrument comprising: a body (32); a
neck (34) attached to said body (32); a fretboard
(36) arranged on said neck (34); a nut (38) mounted
on said neck (34) at one end of said fretboard (36);
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a bridge (82) including a plurality of bridge critical
contact surfaces (94) and being mounted on said
body (32) spaced from an opposing end of said fret-
board (36), said plurality of bridge critical contact
surfaces (94) being arranged at a selectively adjust-
able distance from said nut (38); a plurality of strings
(72) each having a first end and a second end and
a predetermined length extending between said
first and second ends, said plurality of strings (72)
being arranged in contact with corresponding ones
of said bridge critical contact surfaces (94) and said
nut (38) and extending thereacross and being
placed under tension to permit obtaining of musical
notes upon strumming or plucking thereof; and con-
vergence tuning means for simultaneously perform-
ing pitch and harmonic tuning of selected ones of
said plurality of strings (72) by selectively increasing
or decreasing the tension in said selected ones of
said plurality of strings (72) while simultaneously in-
creasing or decreasing said selectively adjustable
distance between corresponding ones of said plu-
rality of bridge critical contact surfaces (94) and said
nut (38).

2. The stringed instrument of claim 1, wherein said
convergence tuning means is operatively associat-
ed with said bridge (82) whereby selective adjust-
ment of said convergence tuning means affects piv-
otable movement of said bridge critical contact sur-
faces (94) toward or away from said nut (38).

3. The stringed instrument of claims 1 or 2, wherein
said bridge (82) comprises a plurality of saddles
(86), said plurality of bridge critical contact surfaces
(94) being associated with corresponding ones of
said plurality of saddles (86), said first end of said
plurality of strings (72) being arranged within corre-
sponding ones of said plurality of saddles (86).

4. The stringed instrument of claims 1 to 3, further
comprising a string holder assembly (40) mounted
on said body (32) adjacent said nut (38) for retaining
said second end of said plurality of strings (72).

5. The stringed instrument of claim 4, further compris-
ing a first anchor (78) affixed to said first end of each
of said plurality of strings (72) and a second anchor
(74) affixed to said second end of each of said plu-
rality of strings (72), each of said plurality of strings
(72) arranged in an assembled position with said
first anchor (78) secured within a corresponding
one of said saddles (86) and with said second an-
chor (74) secured within said string holder assem-
bly (40).

6. The stringed instrument of claim 3, wherein said
convergence tuning means comprises a plurality of
adjustable knobs (116), each of said adjustable

knobs (116) being operatively associated with cor-
responding ones of said plurality of saddles (86)
whereby adjustment of selected ones of said plural-
ity of adjustable knobs (116) causes pivotable
movement of corresponding ones of said plurality
of saddles (86) so that corresponding ones of said
bridge critical contact surfaces (94) are pivoted to-
ward or away from said nut (38).

7. The stringed instrument of claim 1, wherein said
convergence tuning means comprises a plurality of
adjustable knobs (116) wherein only a single adjust-
able knob is associated with each one of said plu-
rality of strings (72), whereby adjustment of one of
said adjustable knobs (116) can obtain said simul-
taneous pitch and harmonic tuning for a corre-
sponding one of said plurality of strings (72).

8. The stringed instrument of any preceding claim,
wherein said bridge (82) comprises a tremolo for
rapidly modifying the tension of said plurality of
strings (72) during playing of said stringed instru-
ment (30) so that a desired musical tone may be
obtained.

9. The stringed instrument of claim 1, wherein said
plurality of bridge critical contact surfaces (94) is ar-
ranged at a desired height above said fretboard
(36), said tuning means comprising vertical height
adjustment means (106) for adjusting the vertical
position of said plurality of bridge critical contact
surfaces (94) with respect to said fretboard (36).

10. The stringed instrument of claim 1, wherein said
bridge (82) comprises a plurality of saddles (86) for
receiving said first end of corresponding ones of
said plurality of strings (72), and a plurality of rotat-
able pegs (210) having a top surface, said plurality
of bridge (82) critical contact surfaces comprising
said top surface of corresponding ones of said plu-
rality of said rotatable pegs (210).

11. The stringed instrument of claim 10, wherein said
top surface of said plurality of rotatable pegs (210)
includes a groove (216) for receiving corresponding
ones of said plurality of strings (72) when said plu-
rality of strings (72) is placed in contact with said
plurality of bridge critical contact surfaces (94).

12. The stringed instrument of claim 1, wherein said
convergence tuning means comprises a plurality of
string holders mounted on said neck (34) adjacent
to said nut (38); a plurality of saddles (86) mounted
on said body (32) spaced from an opposing end of
said fretboard (36) and from said plurality of string
holders; and a plurality of adjustable tuning knobs
(116) operatively associated with corresponding
ones of said plurality of saddles (86) so as to enable
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said convergence tuning, the quantity of said string
holders being selected to correspond with the quan-
tity of said saddles (86) and said strings (72) and
said adjustable tuning knobs (116) so that a one-to-
one relationship exists between each of said string
holders, said strings (72), said saddles (86) and
said adjustable tuning knobs (116).

13. The stringed instrument of claim 12, further com-
prising a first bullet (78) affixed to said first end of
each of said plurality of strings (72) and a second
bullet (74) affixed to said second end of each of said
plurality of strings (72), each of said plurality of
strings (72) being arranged in an assembled posi-
tion with said first bullet (78) secured within a cor-
responding one of said saddles (86) and with said
second bullet (74) secured within a corresponding
one of said string holders.

14. The stringed instrument of claim 12 or claim 13,
wherein each of said plurality of adjustable tuning
knobs (116) is operatively associated with corre-
sponding ones of said plurality of saddles (86)
whereby adjustment of selected ones of said plural-
ity of adjustable tuning knobs (116) causes pivota-
ble movement of corresponding ones of said plural-
ity of saddles (86) so that corresponding ones of
said bridge critical contact surfaces (94) are pivoted
toward or away from said nut (38).

15. The stringed instrument of claim 12, wherein said
first end of said plurality of strings (72) is secured
at a distance of no more than approximately 2.54
cm (one inch) from corresponding ones of said
bridge critical contact surfaces (94), and said sec-
ond end of said plurality of strings (72) is secured
at a distance of no more than approximately 2.54
cm (one inch) from said nut (38).

16. A bridge assembly for use with a stringed instru-
ment, said stringed instrument (30) having a body
(32), a neck (34) attached to said body (32), a fret-
board (36) arranged on said neck (34), a nut (38)
mounted on said neck (34) at one end of said fret-
board (36), a plurality of strings (72) each having a
first end and a second end and a predetermined
length extending between said first and second
ends, and a string holder assembly (40) for retaining
said second end of said plurality of strings (72), said
plurality of strings (72) being placed under tension
to produce musical notes upon strumming or pluck-
ing thereof, said bridge assembly (82) comprising:
a base (84) adapted to be mounted on said body
(32) spaced from an end of the fretboard (36) op-
posing the nut (38); a plurality of saddles (86) con-
nected to said base (84) adapted to retain the first
end of corresponding ones of said plurality of strings
(72); a plurality of bridge critical contact surfaces

(94) spaced from corresponding ones of said plu-
rality of saddles (86) and arranged at an adjustable
distance with respect to said nut (38) and a conver-
gence tuning means adapted to simultaneously
perform pitch and harmonic tuning of selected ones
of the plurality of strings (72) by selectively adjusting
said distance between said nut (38) and said bridge
critical contact surfaces (94) and simultaneously
adjusting the tension in corresponding ones of said
plurality of strings (72).

17. The stringed instrument of any one of claims 1 to
15, wherein said stringed instrument (30) is a guitar
and said plurality of strings (72) comprises six
strings (72) corresponding to the musical notes E,
A, D, G, B and E.

18. The stringed instrument of claim 5, further compris-
ing: automatic biassing means (50) for automatical-
ly urging said first anchors (78) into a secure posi-
tion at said bridge (82) by applying a force substan-
tially along said longitudinal axis of said string,
whereby said plurality of strings (72) is securely re-
tained in their assembled position during playing of
said stringed instrument.

19. The stringed instrument of claim 5 or 18, further
comprising automatic biasing means (50) for auto-
matically urging said second anchors (74) into a se-
cured position in said nut (38) by applying a force
substantially along said longitudinal axis of said
string, whereby said plurality of strings (72) is se-
curely retained in their assembled position during
playing of said stringed instrument.

20. The stringed instrument of claim 1, further compris-
ing a nut (38) comprising a plurality of individually
pivotable string holders in combination with a fixed
nut (38) having a plurality of corresponding nut crit-
ical contact surfaces (66); said plurality of strings
(72) extending across and being in contact with said
plurality of bridge critical contact surfaces (94) and
corresponding ones of said plurality of nut critical
contact surfaces (66) and being secured at said first
end to said bridge (82) and at said second end to
corresponding ones of said plurality of individually
pivotable string holders.

21. The stringed instrument of claim 20, wherein said
tension in selected ones of said plurality of strings
(72) can be increased or decreased upon pivoting
of corresponding individual string holders toward or
away from said plurality of nut critical contact sur-
faces (66) and said plurality of bridge critical contact
surfaces (94).

22. The stringed instrument of claim 1, further compris-
ing a nut assembly (40), said nut assembly (40) in-
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cluding a string holder for retaining a first end of at
least one string of said stringed instrument; and a
nut (38) including at least one nut critical contact
surface (66) for supporting said at least one string
when placed in assembled position on said stringed
instrument, said nut (38) being arranged to substan-
tially abut said string holder when placed in assem-
bled position on said body (32).

23. The stringed instrument of claim 1, wherein said
movement of selected ones of said plurality of
bridge critical contact surfaces is a pivotable move-
ment.

24. The bridge assembly of claim 16, wherein said plu-
rality of saddles (86) is pivotally connected to said
base (84).

Patentansprüche

1. Saiteninstrument, aufweisend: einen Körper (32),
einen am Körper (32) angebrachten Hals (34), ein
auf dem Hals (34) angeordnetes Griffbrett (36), ei-
nen auf dem Hals (34) an einem Ende des Griff-
bretts (36) angebrachten Saitensattel (38), einen
Saitenhalter (82) mit mehreren Saitenhalter-Grenz-
kontaktflächen (94), der auf dem Körper (32) mit
Abstand von einem gegenüberliegenden Ende des
Griffbretts (36) angebracht ist, wobei die Saitenhal-
ter-Grenzkontaktflächen (94) bei einem wahlweise
einstellbaren Abstand vom Saitensattel (38) ange-
ordnet sind, mehrere Saiten (72) mit jeweils einem
ersten und einem zweiten Ende und einer dazwi-
schen verlaufenden vorbestimmten Länge, wobei
die Saiten (72) jeweils in Kontakt mit einer entspre-
chenden Saitenhalter-Grenzkontaktfläche (94) und
dem Saitensattel (38) angeordnet sind und sich dar-
über erstrecken und unter Spannung stehen, um
durch ihr Zupfen oder Anschlagen Musiktöne er-
zeugen zu können, und eine Konvergenzstimmein-
richtung zur gleichzeitigen Durchführung von Ton-
höhen- und Harmoniestimmung von ausgewählten
der mehreren Saiten (72) durch wahlweises Erhö-
hen oder Erniedrigen der Spannung der ausge-
wählten Saiten (72), während gleichzeitig der wahl-
weise einstellbare Abstand zwischen entsprechen-
den der Saitenhalter-Grenzkontaktflächen (94) und
dem Saitensattel (38) vergrößert oder verringert
wird.

2. Instrument nach Anspruch 1, wobei die Konver-
genzstimmeinrichtung dem Saitenhalter (82) zuge-
ordnet ist, wodurch die wahlweise Einstellung der
Konvergenzstimmeinrichtung eine Schwenkbewe-
gung der Saitenhalter-Grenzkontaktflächen (94)
zum Saitensattel (38) hin oder von ihm weg bewirkt.

3. Instrument nach Anspruch 1 oder 2, wobei der Sai-
tenhalter (82) mehrere Sättel (86) aufweist, die Sai-
tenhalter-Grenzkontaktflächen (94) jeweils einem
entsprechenden der Sättel (86) zugeordnet sind
und das erste Ende der jeweiligen Saiten (72) in-
nerhalb eines entsprechenden Sattels (86) ange-
ordnet ist.

4. Instrument nach einem der Ansprüche 1 bis 3, mit
einer Saitengegenhalter-Baugruppe (40), die an
dem Körper (32) nahe dem Saitensattel (38) befe-
stigt ist, um das zweite Ende der Saiten (72) zu hal-
ten.

5. Instrument nach Anspruch 4 mit einem am ersten
Ende einer jeweiligen Saite (72) befestigten ersten
Anker (78) und einem am zweiten Ende einer jewei-
ligen Saite (72) befestigten zweiten Anker (74), wo-
bei die Saiten (72) jeweils in eingebautem Zustand
mit dem ersten Anker (78) innerhalb eines entspre-
chenden der genannten Sättel (86) und mit dem
zweiten Anker (74) innerhalb der Saitengegenhal-
ter-Baugruppe (40) arretiert angeordnet sind.

6. Instrument nach Anspruch 3, wobei die Konver-
genzstimmeinrichtung mehrere einstellbare Knöpfe
(116) aufweist, von denen jeder einem entspre-
chenden der genannten Sättel (86) zugeordnet ist,
wodurch eine Einstellung von ausgewählten der ge-
nannten einstellbaren Knöpfe (116) eine Schwenk-
bewegung entsprechender der genannten Sättel
(86) verursacht, so daß entsprechende Saitenhal-
ter-Grenzkontaktflächen (94) zum Saitensattel (38)
hin oder von ihm weggeschwenkt werden.

7. Instrument nach Anspruch 1, wobei die Konver-
genzstimmeinrichtung mehrere einstellbare Knöpfe
(116) aufweist, von denen lediglich jeweils ein ein-
ziger jeweils einer einzigen Saite (72) zugeordnet
ist, wodurch eine Einstellung eines der einstellba-
ren Knöpfe (116) die gleichzeitige Tonhöhenund
Harmoniestimmung für eine entsprechende der
Vielzahl an Saiten (72) bewirken kann.

8. Instrument nach einem der vorhergehenden An-
sprüche, wobei der Saitenhalter (82) eine Tremolo-
einrichtung zum schnellen Ändern der Spannung
der Vielzahl an Saiten (72) während des Spiels des
Saiteninstruments (30) aufweist, damit ein ge-
wünschter Musikton erzielt werden kann.

9. Instrument nach Anspruch 1, wobei die Saitenhal-
ter-Grenzkontaktflächen (94) an einer gewünsch-
ten Höhe über dem Griffbrett (36) angeordnet sind
und die Stimmeinrichtung eine Vertikalhöhen-Ein-
stelleinrichtung (106) zum Einstellen des vertikalen
Orts der Saitenhalter-Grenzkontaktflächen (94) ge-
genüber dem Griffbrett (36) aufweist.
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10. Instrument nach Anspruch 1, wobei der Saitenhal-
ter (82) mehrere Sättel (86) zur Aufnahme des er-
sten Endes von entsprechenden der mehreren Sai-
ten (72) und mehrere drehbare Wirbel (210) mit ei-
ner oberen Fläche aufweist, wobei die Saitenhalter-
Grenzkontaktflächen jeweils die obere Fläche ei-
nes entsprechenden der drehbaren Wirbel (210)
beinhalten.

11. Instrument nach Anspruch 10, wobei die obere Flä-
che der drehbaren Wirbel (210) jeweils eine Rille
(216) zur Aufnahme einer entsprechenden Saite
(72), wenn die Saiten (72) in Kontakt mit den Sai-
tenhalter-Grenzkontaktflächen (94) gebracht wer-
den, aufweist.

12. Instrument nach Anspruch 1, wobei die Konver-
genzstimmeinrichtung mehrere auf dem Hals (34)
bei dem Saitensattel (38) befestigte Saitengegen-
halter, mehrere auf dem Körper (32) mit Abstand
von einem gegenüberliegenden Ende des Griff-
bretts (36) und von den genannten Saitengegenhal-
tern befestigte Sättel (86) und mehrere einstellbare
Stimmknöpfe (116) aufweist, die entsprechenden
der Vielzahl an Sätteln (86) so zugeordnet sind, daß
sie die genannte Konvergenzstimmung ermögli-
chen, wobei die Zahl der Saitengegenhalter so aus-
gewählt ist, daß sie der Zahl der Sättel (86) und der
Saiten (72) sowie der einstellbaren Stimmknöpfe
(116) entspricht, so daß zwischen jedem Saitenge-
genhalter, jeder Saite, jedem Sattel und jedem ein-
stellbaren Stimmknopf (116) eine 1:1-Beziehung
besteht.

13. Instrument nach Anspruch 12, mit einem ersten am
ersten Ende jeder der Saiten (72) befestigten Kopf
(78) und einem zweiten am zweiten Ende jeder der
Saiten (72) befestigten Kopf (74), wobei die Saiten
in eingebauter Lage jeweils mit dem ersten Kopf
(78) innerhalb eines entsprechenden Sattels (86)
arretiert und mit dem zweiten Kopf (74) innerhalb
eines entsprechenden Saitengegenhalters arretiert
angeordnet sind.

14. Instrument nach Anspruch 12 oder 13, wobei die
Stimmknöpfe (116) jeweils entsprechenden der
Vielzahl an Sätteln (86) zugeordnet sind, wodurch
eine Einstellung von ausgewählten der einstellba-
ren Stimmknöpfe (116) eine Schwenkbewegung
entsprechender Sättel (86) bewirkt, so daß entspre-
chende Saitenhalter-Grenzkontaktflächen (94)
zum Saitensattel (38) hin oder von ihm wegge-
schwenkt werden.

15. Instrument nach Anspruch 12, wobei das erste En-
de der Saiten (72) bei einem Abstand von nicht
mehr als etwa 2,54 cm (ein Zoll) von entsprechen-
den Saitenhalter-Grenzkontaktflächen (94) befe-

stigt ist und das zweite Ende der Saiten (72) bei ei-
nem Abstand von nicht mehr als etwa 2,54 cm (1
Zoll) von dem Saitensattel (38) befestigt ist.

16. Saitenhalter-Baugruppe zur Verwendung mit einem
Saiteninstrument (30), das einen Körper (32), einen
am Körper (32) angebrachten Hals (34), ein am
Hals (34) angeordnetes Griffbrett (36), einen auf
dem Hals (34) bei einem Ende des Griffbretts (36)
befestigten Saitensattel (38), mehrere Saiten (72)
mit jeweils einem ersten und einem zweiten Ende
und einer dazwischen verlaufenden vorbestimmten
Länge, und eine Saitengegenhalter-Baugruppe
(40) zum Festhalten des zweiten Endes der jewei-
ligen Saiten (72) aufweist, wobei die Saiten (72) un-
ter Spannung stehen, um bei ihrem Zupfen oder An-
schlagen Musiktöne zu erzeugen, wobei die Saiten-
halter-Baugruppe (82) aufweist:

eine Basis (84) zur Befestigung auf dem Körper
(32) mit Abstand von einem dem Saitensattel
(38) gegenüberliegenden Ende des Griffbretts
(36), mehrere Sättel (86), die mit der Basis (84)
verbunden sind, um das erste Ende jeweils ent-
sprechender Saiten (72) festzuhalten, mehrere
Saitenhalter-Grenzkontaktflächen (94), die ei-
nen Abstand von den jeweils entsprechenden
Sätteln (86) aufweisen und mit einstellbarem
Abstand zum Saitensattel (38) angeordnet
sind, und eine Konvergenzstimmeinrichtung
zur gleichzeitigen Tonhöhen- und Harmonie-
stimmung ausgewählter der Vielzahl an Saiten
(72) durch wahlweises Einstellen des Abstands
zwischen dem Saitensattel und den Saitenhal-
ter-Grenzkontaktflächen (94) und gleichzeiti-
ges Einstellen der Spannung in entsprechen-
den der Vielzahl an Saiten (72).

17. Instrument (30) nach einem der Ansprüche 1 bis 15,
das eine Gitarre darstellt, wobei die Saiten (72)
sechs Saiten (72) entsprechend den Musiktönen E,
A, D, G, B und E beinhalten.

18. Instrument nach Anspruch 5, außerdem aufwei-
send: eine automatische Vorspanneinrichtung (50),
um die ersten Anker (78) durch Anlegen einer im
wesentlichen entlang der Längsachse der Saite wir-
kenden Kraft automatisch in eine arretierte Position
an dem Saitenhalter (82) zu drängen, wodurch die
Saiten (72) während des Spiels des Saiteninstru-
ments in ihrer eingebauten Position festgehalten
werden.

19. Instrument nach Anspruch 5 oder 18 mit einer au-
tomatischen Vorspanneinrichtung (50), um die
zweiten Anker (74) durch Anlegen einer im wesent-
lichen entlang der Längsachse der Saite wirkenden
Kraft in eine arretierte Position in dem Saitensattel
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(38) zu drängen, wodurch die Saiten 872) während
des Spiels des Saiteninstruments in ihrer eingebau-
ten Position festgehalten werden.

20. Instrument nach Anspruch 1 mit einem Saitensattel
(38) mit mehreren einzeln schwenkbaren Saitenge-
genhaltern in Kombination mit einem festen Saiten-
sattel (38) mit mehreren entsprechenden Saiten-
sattel-Grenzkontaktflächen (66), wobei die Saiten
über die Saitenhalter-Grenzkontaktflächen (94)
und entsprechende der Saitensattel-Grenzkontakt-
flächen (66) verlaufen und sich mit diesen in Kon-
takt befinden und an dem genannten ersten Ende
an dem Saitenhalter (82) arretiert und mit dem ge-
nannten zweiten Ende am entsprechenden der
Vielzahl an individuell schwenkbaren Saitengegen-
haltern arretiert sind.

21. Instrument nach Anspruch 20, wobei die Spannung
in ausgewählten der Vielzahl an Saiten (72) auf-
grund eines Schwenkens der entsprechenden indi-
viduellen Saitengegenhalter zu den Saitensattel-
Grenzkontaktflächen (66) und den Saitenhalter-
Grenzkontaktflächen (94) hin oder von ihnen weg
erhöht oder verringert werden kann.

22. Instrument nach Anspruch 1 mit einer Saitensattel-
Baugruppe (40), die einen Saitengegenhalter zum
Festhalten eines ersten Endes mindestens einer
Saite des Saiteninstruments aufweist, und einem
Saitensattel (38) mit mindestens einer Saitensattel-
Grenzkontaktfläche (66) zum Tragen mindestens
einer Saite, wenn diese in eingebauter Position auf
dem Saiteninstrument angeordnet ist, wobei der
Saitensattel (38) in zusammengebauter Position
auf dem Körper (32) so angeordnet ist, daß er im
wesentlichen an dem Saitengegenhalter anstößt.

23. Instrument nach Anspruch 1, wobei die genannte
Bewegung von ausgewählten der Saitenhalter-
Grenzkontaktflächen eine Schwenkbewegung ist.

24. Saitenhalter-Baugruppe nach Anspruch 16, wobei
die Sättel (86) schwenkbar mit der Basis (84) ver-
bunden sind.

Revendications

1. Instrument à cordes comprenant : un corps (32) ;
un manche (34) fixé audit corps (32) ; une planche
à touchettes (36) agencée sur ledit manche (34) ;
un sillet (38) monté sur ledit manche (34) au niveau
d'une extrémité de ladite planche à touchettes (36) ;
un chevalet (82) incluant plusieurs surfaces (94) de
contact critique de chevalet et étant monté sur ledit
corps (32) espacé d'une extrémité opposée de la-
dite planche à touchettes (36), lesdites plusieurs

surfaces (94) de contact critique de chevalet étant
agencées à une distance pouvant être réglée sé-
lectivement dudit sillet (38) ; plusieurs cordes (72)
comportant chacune une première extrémité et une
seconde extrémité et une longueur prédéterminée
s'étendant entre lesdites première et seconde ex-
trémités, lesdites plusieurs cordes (72) étant agen-
cées en contact avec celles correspondantes des-
dites surfaces (94) de contact critique de chevalet
et ledit sillet (38) et s'étendant entre ceux-ci et étant
placées sous tension pour permettre d'obtenir des
notes musicales lorsqu'on les gratte ou les pince ;
et un moyen d'accord de convergence destiné à as-
surer simultanément un accord de tonalité et d'har-
monique de celles choisies desdites plusieurs cor-
des (72) en augmentant ou en diminuant sélective-
ment la tension appliquée à celles choisies desdites
plusieurs cordes (72) tout en augmentant ou en di-
minuant simultanément ladite distance pouvant
être réglée sélectivement entre celles correspon-
dantes desdites plusieurs surfaces (94) de contact
critique de chevalet et ledit sillet (38).

2. Instrument à cordes selon la revendication 1, dans
lequel ledit moyen d'accord de convergence est as-
socié de manière fonctionnelle audit chevalet (82),
grâce à quoi le réglage sélectif dudit moyen d'ac-
cord de convergence assure un déplacement pivo-
tant desdites surfaces (94) de contact critique de
chevalet en les approchant ou en les écartant dudit
sillet (38).

3. Instrument à cordes selon la revendication 1 ou 2,
dans lequel ledit chevalet (82) comprend plusieurs
sabots (86), lesdites plusieurs surfaces (94) de con-
tact critique de chevalet étant associées à ceux cor-
respondants desdits plusieurs sabots (86), ladite
première extrémité desdites plusieurs cordes (72)
étant agencée à l'intérieur de ceux correspondants
desdits plusieurs sabots (86).

4. Instrument à cordes selon les revendications 1 à 3,
comprenant en outre un ensemble (40) de maintien
de cordes monté sur ledit corps (32) adjacent audit
sillet (38), destiné à maintenir ladite seconde extré-
mité desdites plusieurs cordes (72).

5. Instrument à cordes selon la revendication 4, com-
prenant en outre un premier dispositif d'ancrage
(78) assujetti à ladite première extrémité de chacu-
ne desdites plusieurs cordes (72) et un second dis-
positif d'ancrage (74) assujetti à ladite seconde ex-
trémité de chacune desdites plusieurs cordes (72),
chacune desdites plusieurs cordes (72) étant agen-
cée dans une position assemblée, ledit premier dis-
positif d'ancrage (78) étant fixé à l'un, correspon-
dant, desdits sabots (86) et ledit second dispositif
d'ancrage (74) étant fixé à l'intérieur dudit ensemble
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(40) de maintien de cordes.

6. Instrument à cordes selon la revendication 3, dans
lequel ledit moyen d'accord de convergence com-
prend plusieurs boutons réglables (116), chacun
desdits boutons réglables (116) étant associé de
manière fonctionnelle à celui correspondant desdits
plusieurs sabots (86), grâce à quoi le réglage de
ceux choisis desdits plusieurs boutons réglables
(116) provoque un déplacement pivotant de ceux
correspondants desdits plusieurs sabots (86), de
sorte que celles correspondantes desdites surfaces
(94) de contact critique de chevalet pivotent en s'ap-
prochant et en s'écartant dudit sillet (38).

7. Instrument à cordes selon la revendication 1, dans
lequel ledit moyen d'accord de convergence com-
prend plusieurs boutons réglables (116), dans le-
quel un seul bouton réglable est associé à chacune
desdites plusieurs cordes (72), le réglage de l'un
desdits boutons réglables (116) pouvant procurer
simultanément ledit accord de tonalité et d'harmo-
nique de l'une, correspondante, desdites plusieurs
cordes (72).

8. Instrument à cordes selon l'une quelconque des re-
vendications précédentes, dans lequel ledit cheva-
let (82) comprend un trémolo destiné à modifier ra-
pidement la tension appliquée auxdites plusieurs
cordes (72) pendant la pratique dudit instrument à
cordes (30), de sorte que l'on peut obtenir une to-
nalité musicale souhaitée.

9. Instrument à cordes selon la revendication 1, dans
lequel lesdites plusieurs surfaces (94) de contact
critique de chevalet sont agencées à une hauteur
souhaitée au-dessus de ladite planche à touchettes
(36), ledit moyen d'accord comprenant un moyen
(106) de réglage de hauteur verticale servant à ré-
gler la position verticale desdites plusieurs surfaces
(94) de contact critique de chevalet par rapport à
ladite planche à touchettes (36).

10. Instrument à cordes selon la revendication 1, dans
lequel ledit chevalet (82) comprend plusieurs sa-
bots (86) destinés à recevoir ladite première extré-
mité de celles correspondantes desdites plusieurs
cordes (72) et plusieurs chevilles mobiles en rota-
tion (210) comportant une surface supérieure, les-
dites plusieurs surfaces de contact critique (82) de
chevalet comprenant ladite surface supérieure de
celles correspondantes desdites plusieurs chevilles
mobiles en rotation (210).

11. Instrument à cordes selon la revendication 10, dans
lequel ladite surface supérieure desdites plusieurs
chevilles mobiles en rotation (210) inclut une rainu-
re (216) destinée à recevoir celles correspondantes

desdites plusieurs cordes (72) lorsque lesdites plu-
sieurs cordes (72) sont placées en contact avec les-
dites plusieurs surfaces (94) de contact critique de
chevalet.

12. Instrument à cordes selon la revendication 1, dans
lequel ledit moyen d'accord de convergence com-
prend plusieurs dispositifs de maintien de cordes
montés sur ledit manche (34) adjacents audit sillet
(38) ; plusieurs sabots (86) montés sur ledit corps
(32) espacés d'une extrémité opposée de ladite
planche à touchettes (36) et desdits plusieurs dis-
positifs de maintien de cordes ; et plusieurs boutons
réglables (116) d'accord associés de manière fonc-
tionnelle à ceux correspondants desdits plusieurs
sabots (86) de façon à permettre ledit accord de
convergence, la quantité desdits dispositifs de
maintien de cordes étant choisie pour correspondre
à la quantité desdits sabots (86) et desdites cordes
(72) et desdits boutons réglables (116) d'accord, de
sorte qu'une relation de un pour un existe entre cha-
cun desdits dispositifs de maintien de cordes, cha-
cune desdites cordes (72), chacun desdits sabots
(86) et chacun desdits boutons réglables (116) d'ac-
cord.

13. Instrument à cordes selon la revendication 12, com-
prenant en outre une première boule (78) fixée à
ladite première extrémité de chacune desdites plu-
sieurs cordes (72) et une seconde boule (74) fixée
à ladite seconde extrémité de chacune desdites
plusieurs cordes (72), chacune desdites plusieurs
cordes (72) étant agencée dans une position as-
semblée, ladite première boule (78) étant fixée à
l'intérieur de l'un, correspondant, desdits sabots
(86) et ladite seconde boule (74) étant fixée à l'in-
térieur de l'un, correspondant, desdits dispositifs de
maintien de cordes.

14. Instrument à cordes selon la revendication 12 ou la
revendication 13, dans lequel chacun desdits plu-
sieurs boutons réglables (116) d'accord est associé
de manière fonctionnelle à celui correspondant
desdits plusieurs sabots (86), grâce à quoi le régla-
ge de ceux choisis desdits plusieurs boutons régla-
bles (116) d'accord provoque un déplacement pivo-
tant de ceux correspondants desdits plusieurs sa-
bots (86) de sorte que celles correspondantes des-
dites surfaces (94) de contact critique de chevalet
pivotent en s'approchant ou en s'écartant dudit sillet
(38).

15. Instrument à cordes selon la revendication 12, dans
lequel ladite première extrémité desdites plusieurs
cordes (72) se trouve à une certaine distance qui
n'est pas supérieure à environ 2,54 cm (un pouce)
de celles correspondantes desdites surfaces (94)
de contact critique de chevalet, et dans lequel ladite
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seconde extrémité desdites plusieurs cordes (72)
est fixée à une distance qui n'est pas supérieure à
environ 2,54 cm (un pouce) dudit sillet (38).

16. Ensemble formant chevalet pour utilisation avec un
instrument à cordes, ledit instrument à cordes (30)
comportant un corps (32), un manche (34) fixé audit
corps (32), une planche à touchettes (36) agencée
sur ledit manche (34), un sillet (38) monté sur ledit
manche (34) au niveau d'une extrémité de ladite
planche à touchettes (36), plusieurs cordes (72)
comportant chacune une première extrémité et une
seconde extrémité et une longueur prédéterminée
s'étendant entre lesdites première et seconde ex-
trémités et un ensemble (40) de maintien de cordes
destiné à maintenir ladite seconde extrémité desdi-
tes plusieurs cordes (72), lesdites plusieurs cordes
(72) étant placées sous tension pour produire des
notes musicales lorsqu'on les gratte ou les pince,
ledit ensemble (82) formant chevalet comprenant :
une base (84) conçue pour montage sur ledit corps
(32) espacée d'une extrémité de la planche à tou-
chettes (36) opposée au sillet (38) ; plusieurs sa-
bots (86) reliés à ladite base (84) conçus pour main-
tenir la première extrémité de celles correspondan-
tes desdites plusieurs cordes (72) ; plusieurs surfa-
ces (94) de contact critique de chevalet espacées
de ceux correspondants desdits plusieurs sabots
(86) et agencées à une distance pouvant être ré-
glée par rapport audit sillet (38) et un moyen d'ac-
cord de convergence conçu pour assurer simulta-
nément un accord de tonalité et d'harmonique de
celles choisies des plusieurs cordes (72) par régla-
ge sélectif de ladite distance entre ledit sillet (38) et
lesdites surfaces (94) de contact critique de cheva-
let, et réglage, simultanément, de la tension de cel-
les correspondantes desdites plusieurs cordes
(72).

17. Instrument à cordes selon l'une quelconque des re-
vendications 1 à 15, dans lequel ledit instrument à
cordes (30) est une guitare, et dans lequel lesdites
plusieurs cordes (72) comprennent six cordes (72)
correspondant aux notes musicales Mi (E), La (A),
Ré (D), Sol (G) , Si (B) et Mi (E).

18. Instrument à cordes selon la revendication 5, com-
prenant en outre : un moyen (50) de rappel auto-
matique destiné à pousser automatiquement les-
dits premiers dispositifs d'ancrage (78) dans une
position fixe au niveau dudit chevalet (82) par ap-
plication d'une force sensiblement le long dudit axe
longitudinal de ladite corde, grâce à quoi lesdites
plusieurs cordes (72) sont maintenues fixes dans
leur position assemblée pendant la pratique dudit
instrument à cordes.

19. Instrument à cordes selon la revendication 5 ou 18,

comprenant en outre un moyen (50) de rappel auto-
matique destiné à pousser automatiquement les-
dits seconds dispositifs d'ancrage (74) dans une po-
sition fixe dans ledit sillet (38) par application d'une
force sensiblement le long dudit axe longitudinal de
ladite corde, grâce à quoi lesdites plusieurs cordes
(72) sont maintenues fixes dans leur position as-
semblée pendant la pratique dudit instrument à cor-
des.

20. Instrument à cordes selon la revendication 1, com-
prenant en outre un sillet (38) comprenant plusieurs
dispositifs de maintien de cordes pouvant pivoter
individuellement en combinaison avec un sillet fixe
(38) comportant plusieurs surfaces (66) de contact
critique de sillet correspondantes ; lesdites plu-
sieurs cordes (72) s'étendant d'un bout à l'autre en-
tre ceux-ci et étant en contact avec lesdites plu-
sieurs surfaces (94) de contact critique de chevalet
et celles correspondantes desdites plusieurs surfa-
ces (66) de contact critique de sillet et étant fixées,
au niveau de ladite première extrémité, audit che-
valet (82) et, au niveau de ladite seconde extrémité,
à ceux correspondants desdits plusieurs dispositifs
de maintien de cordes pouvant pivoter individuelle-
ment.

21. Instrument à cordes selon la revendication 20, dans
lequel ladite tension de celles choisies desdites plu-
sieurs cordes (72) peut être augmentée ou dimi-
nuée lors du pivotement des dispositifs de maintien
de cordes individuels correspondants en les appro-
chant ou en les écartant desdites plusieurs surfaces
(66) de contact critique de sillet et desdites plu-
sieurs surfaces (94) de contact critique de chevalet.

22. Instrument à cordes selon la revendication 1, com-
prenant en outre un ensemble (40) formant sillet,
ledit ensemble (40) formant sillet incluant un dispo-
sitif de maintien de cordes destiné à maintenir une
première extrémité d'au moins une corde dudit ins-
trument à cordes ; et un sillet (38) incluant au moins
une surface (66) de contact critique de sillet desti-
née à supporter ladite au moins une corde lorsqu'el-
le est placée dans une position assemblée sur ledit
instrument à cordes, ledit sillet (38) étant agencé
pour buter sensiblement contre ledit dispositif de
maintien de cordes lorsqu'il est placé dans une po-
sition assemblée sur ledit corps (32).

23. Instrument à cordes selon la revendication 1, dans
lequel ledit déplacement de celles choisies desdites
plusieurs surfaces de contact critique de chevalet
est un déplacement pivotant.

24. Ensemble formant chevalet selon la revendication
16, dans lequel lesdits plusieurs sabots (86) sont
reliés de façon pivotante à ladite base (84).
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