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FIG. 2

(57) Abstract: A tremolo and tuning apparatus
(20) is provided for a stringed musical instrument
(10) having a body (11), a neck (12) extending
from the body (11), a nut (18) on an end of the
neck (12) remote from the body (11), and a string
(15) extending over the neck (12). The string (15)
makes a first critical contact at a point on the nut
(18) of the instrument (10) and a second critical
contact at a point on the apparatus (20). The ap-
paratus (20) includes a mounting frame (29) con-
figured for mounting on the surface of the body
(11), an attachment post (24) secured to the body
(11), a base plate (26) pivotally mounted with re-
spect to the attachment post (24) and having a
surtace adapted to receive a force, a string mount-
ing assembly (50) mounted on the base plate (26)
for holding the string (15), and a resilient member
assembly (44) for engagement with the mounting
frame (26) outside the body (11) of the instrument
(10) and supplying a force to the base plate (26)
surface.
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TOP MOUNTED TREMOLO AND TUNING APPARATUS
CROSS—-REFERENCE
[0001] The present application claims the benefit of the
filing date of U.S. Provisional Patent Application
No. 61/431,721, filed January 11, 2011, entitled Top Mounted
Tremolo and Tuning Apparatus, and U.S. Provisional Patent
RApplication No. 61/432,839, filed January 14, 2011, entitled
Top Mounted Tremolo and Tuning Apparatus, the disclosures of
which are hereby incorporated herein by reference.
TECHNICAL FIELD
[0002] The present invention relates to a tremolo and
tuning apparatus for stringed musical instruments, such as
guitars, and various components thereof.
BACKGROUND ART
[0003] As is known to those skilled in the art of stringed
musical instruments, the strings of the instrument extend
between two critical contact points, typically provided on or
at the nut of the instrument and on or at the bridge of the
instrument. Typically, each of the strings also extends
beyond at least one of the critical contact points where it is
secured to a tuning peg or tuning machine provided on the
instrument for adjusting the tension of the string.
Similarly, the other end of the string is typically anchored
at a point beyond the other critical contact point. On the
other hand, in some stringed musical instruments, the ends of
the strings are secured at or closely adjacent to one of the
critical contact points.
[0004] As 1is also known in the art, the sounds produced by
the strings may be affected by the harmonic and pitch tuning
of the individual strings. The harmonic or string length
tuning o©of the strings is commonly adjusted by altering the
distance between the critical contact points at which the

string contacts the bridge and nut elements of the instrument.
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The pitch or fine tuning of the strings is a result of the
tension in the strings which is generally adjusted by rotation
of the tuning pegs or machines that pull on a string to
increase tension. In some instances, fine tuning adjustment
screws or devices are provided for adjusting the string
tension. Generally, each of the strings o©of a musical
instrument are both pitch and harmonically tuned individually

and independently of the other strings o©f the musical

instrument.
[0005] Tremolo or vibrato devices for stringed musical
instruments are also widely known. They are typically used to

simultaneously and significantly either reduce or increase the
tension on all strings of the musical instrument, thereby
producing unusual tone variations or vibrato. Examples of
tremolos are shown in U.S. Pat. No. 2,741,146 to Fender and
U.3. Pat. Nos. 4,171,661, 4,497,236 and 4,967,631 to Floyd
Rose, the inventor herein.

[0006] As described in the '236 patent, a typical tremolo
device includes a base plate having a flange depending from
and attached to the bottom thereof. The base plate has knife
edges at the front corners or outer front sides that allow
pivotal movement of the base plate about fulcrum supports
mounted to the body of a guitar. More particularly, a base
plate support mechanism, such as upstanding posts is provided
on the guitar body and receives the knife edges on the base
plate so that the base plate is pivotal about the upstanding
posts. Further, a series o0f string attachment means are
mounted on the base plate. In such a configuration, it 1is
necessary that the strings be anchored at points in a plane
above the level of the plane of the base plate in order to
induce a torque about a fulcrum on the attachment points. A
spring or plurality of springs in tension 1s attached at one
end to the flange which extends below the base plate, and at
the other end to a wall, often indirectly by way of a hook
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that 1s directly attached to the wall, of an elongated cavity
necessarily carved below the surface of the guitar body,
providing an opposing torque to counterbalance the torque
produced by the strings when they are in tune, such that the
tremolo device remains static until a tremolo arm attached to
the base plate is forced in an up or down direction.

[0007] Such a configuration requires that the guitar be
permanently modified by the user by carving out a large recess
through the guitar to allow for the flange to fit therein and
by carving out the elongated cavity surrounding each
counterbalancing spring. Furthermore, GIBSON-style guitars,
some of the most commonly used guitars in the industry, are
notoriously difficult to retrofit with a fulcrum tremolo
device to replace a tune-o-matic and stop-tail piece style
bridge. For example, they require routing in order to provide
the tuning stability provided by double-locking and £fine
tuning with a fulcrum about which to pivot, such as in the
'661, '236, and '631 patents. Some manufacturers such as
BIGSBY, MAESTRO, SCHALLER, KAHLER and STETSBAR have produced
tremolos to retrofit to GIBSON-style guitars, but they are
known to have reduced string travel and hence 1little pitch
variance and also lose their pitch tuning upon return of the
tremolo arm to its normal, rest position.

[0008] Tremolo devices created for attachment to a GIBSON
guitar without modification and that purportedly return the
guitar to its original pitch are described in U.S. Pat. Nos.
5,392,680 and 7,544,873 to Stets. These tremolo devices each
offer a low-profile design in which a tremolo arm is attached
to a pinion gear that meshes with a gear rack fixed to a
moveable plate that rides on ball bearings. The moveable
plate 1in each of such tremolo devices moves forward and
backward. Each movement of the plate causes the attached

springs to be in tension and hence pull the plate back to the
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original position upon release of the tremolo arm, whether it
is raised or lowered.

[0009] Although such a tremolo apparatus has a low profile
and is installed with little or no modification, the interface
of the ball bearings on the moveable plate introduces unwanted
sliding friction in the system. Additionally, the patents to
Stets do not 1incorporate fine tuners nor double-locking in
which each string is locked at the nut and at the bridge
assembly . Consequently, they induce friction from sliding
strings over the nut. For this reason, balancing of the
guitar strings and opposing springs about a fulcrum in tandem
with a double-locking feature is the best known solution for
reducing friction in a tremolo.

[0010] Another device, previously produced by SCHALLER
ELECTRONIC GmbH, for Floyd Rose, utilizes a set of springs in
parallel attached at one end to a location on a base plate
between a fulcrum of the device, formed by indentations on
posts 1inserted into a mounting frame, and the body of the
guitar. The other end of the device 1is attached to a string
mounting assembly that is caused to move by a corresponding
movement of a tremolo arm. In this manner, the springs
provide a force to balance the force of the strings and
maintain the device 1in a rest position until a force 1is
applied to the tremolo arm to move the base plate. Although
the device is known to use as many as ten (10) springs, the
springs do not provide enough tension to counterbalance the
force of the commonly used string sets.

[0011] It is also known in the prior art that the tremolo
arm of a guitar is a straight or slightly curved shaft
attached to a tremolo device through wvarious mechanisms. One
configuration for a tremolo arm, produced by  SCHALLER
ELECTRONIC GmbH, has a nut having a central axis oriented
perpendicularly to the guitar body, slid onto the shaft of the

tremolo arm. The tremolo arm is inserted into a bushing and
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the nut 1is subsequently threaded onto a threaded portion of
the Dbushing. Such a configuration requires routing the
instrument below the base plate in order for the arm to rotate
in an downward or upward direction, i.e., toward or away from
the guitar. Such a design also allows the tremolo arm to
subtly rock in relation to the nut and bushing. In other
words, this design has inherent but unwanted c¢learances to
ensure the components fit together. In an alternative
arrangement, the tremclo arm 1s threaded or snapped onto a
mounting stud fixed to a base plate of the tremolo, such as
those made by STETSBAR. In both arrangements, a number of
components are necessary to attach the tremolo arm. In the
case of the SCHALLER-type designs, the portion of the tremolo
arm that 1is inserted into the bushing must be long enough to
accommodate all of these components. This 1increasedlength
requires routing in the body to provide clearance for the
tremolo arm and is thus undesirable.

[0012] The present invention addresses at least certain of
the shortcomings of the prior art. In particular, according
to one aspect of the present invention, there 1is provided a
low-profile tremolo. According to a further aspect of the
present invention, there 1s provided a fine tuning, double-
locking tremolo apparatus applying a fulcrum balance. In
accordance with a still further aspect of the present
invention, a tremolo apparatus 1is provided which includes an
associated tremolo arm with a side mounted tension adjustment
and attachment screw. As such, the present invention
constitutes a further step toward an optimum tremolo and
tuning apparatus for stringed musical instruments.

SUMMARY OF THE INVENTION

[0013] In accordance with one aspect of the present
invention, there 1s provided a top surface-mounted, tremolo
and tuning apparatus for modifying the pitch on a stringed

musical instrument using low-friction components. The tremolo
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and tuning apparatus 1s for use with stringed musical
instruments in which the strings make a first critical contact
with the instrument at a point on or adjacent to the nut of
the instrument and a second critical contact at a point on or
adjacent to the bridge of the instrument. Due to the nature
and arrangement of 1its components, this tremolo and tuning
apparatus or device may be retrofitted to an existing
instrument equipped with a tune-o-matic stop tail piece type
bridge with no required modification to the bridge end of the
guitar and only slight modification at the neck end to install
the locking nut if this nut is desired, and is capable of
providing a relatively 1low profile. In this low profile
configuration, none of the components or features of the
apparatus, except for the attachment bolts, lie beneath the
top surface of the body o©of the guitar or other stringed
musical instrument.

[0014] In this aspect of the invention, a mounting frame is
adapted for incorporation into the stringed musical
instrument, and more particularly, adapted for mounting to the
top surface of the guitar or other stringed musical
instrument. A tremolo base plate is arranged to pivot about
mounting studs that may be attached to a surface of or a
surface attached to the instrument, such as the mounting
frame. There 1s provided at least one saddle assembly mounted
on the tremolo base plate and adapted to hold the end of a
string. A tremolo transfer rod engagement block i1s provided
on the base plate and is adapted to receive one end of a
transfer rod. A resilient member, such as a spring, is also
provided which is configured to be engaged with the mounting
frame, and preferably the base plate, outside the body of the
instrument and acts to provide an opposing force to the
transfer rod engagement block for counterbalancing the tension

or force created by the strings. In a preferred embodiment,
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the force applied by the resilient member 1is a compressive
force.

[0015] In accordance with another aspect of the present
invention, the tremolo and tuning apparatus includes a base
plate which pivots about a fulcrum on the mounting studs. To
maintain a balance between the force of the strings and
counterbalancing spring forces, the point at which the strings
make a critical <contact with the tremolo apparatus 1is
preferably located above the elevation of the fulcrum provided
by the mounting studs.

[0016] In accordance with a further aspect of the present
invention, a spring acts on a transfer rod to hold the
transfer rod against the transfer rod engagement block and
provide an opposing force to the force provided by the
strings. Preferably, the spring is held in compression when
the forces on the tremolo apparatus are in equilibrium in
order to provide a counterbalancing force acting on the
transfer rod engagement block which opposes the force provided
by the strings. Preferably, the transfer rod has a narrowed
tip, and more preferably a pointed tip, and the transfer rod
engagement block has a recessed area, and more preferably, a
conical indentation adapted to receive the narrowed or pointed
tip. In this manner, the friction among the components within
the tremolo apparatus may be further reduced from that of
devices known in the prior art. Thus, 1t is to be appreciated
that the only frictional forces acting on the base plate in
such a configuration are those caused by the interfaces of the
knife-edges of the base plate with the mounting studs, the
saddle assemblies with the strings, and the point of the
transfer rod with the indent of the transfer rod engagement
block.

[0017] In accordance with a still further aspect of the
present invention, an intonation gross adjustment mechanism is

provided which may be inserted into the rear of the mounting
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frame. The intonation gross adjustment mechanism may comprise
a plurality of screws which engage the attachment bolts
mounted to the mounting frame such that as the adjustment
screws are inserted further into the mounting frame, the
mounting frame will move longitudinally away (i.e., change the
direction the strings extend) from the neck of the guitar.
This movement of the mounting frame will have the effect of a
gross adjustment of the harmonic tuning of the strings of the
instrument because all of the critical contact points for the
strings will move in tandem with the mounting frame and
tremolo device.

[0018] In accordance with yet another aspect of the present
invention, the top surface of the mounting frame is adapted to
receive a tremolo stop screw. When the tremolo stop screw is
threaded into the mounting frame at this position, rotation of
the screw serves to raise or lower the tremolo stop screw to a
set position. In this manner, the tremolo stop screw reduces
the angle o0f travel o0of a rear portion of the base plate
furthest from the mounting studs about the fulcrums of the
mounting studs in the downward direction. In what is known
as a full blocked setup, the tremolo and tuning apparatus 1is
set to “block” all movement of the base plate toward the body
and thus be in constant contact with the base plate until the
tremolo and tuning apparatus i1s activated in the opposite
upward direction. In contrast, the tremolo device is in what
is known as a full "floating setup" when the tremolo stop
screw 1is disengaged from the base plate allowing free
movement of the base plate in either direction.

[0019] In accordance with vyet a further aspect of the
present invention, a tremolo and tuning apparatus 1is provided
for use with a stringed musical instrument having strings
which make a first critical contact with the instrument at a
point on the nut of the instrument and a second critical

contact at a point on the bridge o©of the instrument. In
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accordance with this aspect, a base plate 1is provided which
has at least one aperture which has flanges on opposite sides.
Such a base plate may be the one previously discussed herein.
An arm which has a handle portion and an insert portion may be
inserted into the at least one aperture. The insert portion
may have a grooved section adapted to engage the flanges of
the Dbase plate. In such an arrangement, a tightening
mechanism engages the grooved section of the insert portion of
the arm in which case the arm has substantially no movement in
a direction perpendicular to the plane of the at least one
aperture. In an alternative arrangement of this aspect, such
a tightening mechanism may be an adjustment screw adapted to
engage the grooved section of the insert portion of the
tremolo arm at a location substantially perpendicular to the
insert portion. Tightening of the screw will 1increase the
effort required to rotate the tremolo arm whereas loosening it
will have the opposite effect.

[0020] In accordance with a still further aspect of the
present invention, a mounting frame with an indentation may be
adapted to receive one end of the tremolo arm allowing a
greater rotation or pivoting of the tremolo device to which
the tremolo arm is connected.

[0021] In accordance with yet another aspect of the present
invention, a method is provided for retrofitting a stringed
musical instrument having a body and a bridge mounted on a
surface of the body. For such an instrument, a neck extends
from the body and has a nut on an end remote from the body.
At least one string extends over the neck in which that at
least one string makes a first c¢ritical contact with the
instrument at a point on the nut of the instrument and a
second critical contact at a point on the bridge of the
instrument. In one step of the method in accordance with this
aspect, the bridge and a portion of the attachment hardware

for mounting the bridge to the body is removed from contact
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with the body. In another step, a tremolo and tuning
apparatus 1is provided. Such an apparatus has a mounting
frame, at least one attachment post, a base plate having a
surface adapted to receive a force, a resilient member
assembly, and at least one string mounting assembly adapted to
hold the at least one string. In another step, the mounting
frame is mounted onto the surface of the body of the stringed
musical instrument. In yet another step, the at least one
attachment post is secured to the body of the stringed musical
instrument. In a further step, the resilient member assembly
is engaged with the mounting frame and the base plate outside
the body of the instrument to supply a force to the surface of
the base plate. In this configuration, the force serves to
pivotally mount the base plate against the at least one
attachment post. In a preferred embodiment, the resilient
member assembly acts to supply a compressive force. In an
additional step, the at least one string is attached to the at
least one string mounting assembly mounted on the base plate.

[0022] In accordance with a still further aspect of the
invention, a method is provided for retrofitting a stringed
musical instrument. Such a stringed musical instrument has a
body, a bridge mounted on a surface of the body, a neck
extending from the body, a nut on an end of the neck remote
from the body, and at least one string extending over the
neck. The at least one string makes a first critical contact
with the instrument at a point on the nut of the instrument
and a second critical contact at a point on the bridge of the
instrument. In one step of the method in accordance with this
aspect, the bridge and a portion of the attachment hardware
for mounting the bridge to the body is removed from contact
with the body. In another step, a tremolo and tuning
apparatus 1is provided. Such an apparatus has a mounting
frame, at least one attachment post configured to be secured

to the body of the instrument, a base plate pivotally mounted
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with respect to the at least one attachment post and having a
surface adapted to receive a force, at least one string
mounting assembly mounted on said base plate that 1is adapted
to hold the at least one string, and a resilient member
assembly configured for engagement with the mounting frame
outside the body of the instrument and to supply a force,
preferably a compressive force, to the surface of the base
plate. In a further step, the mounting frame is mounted onto
the surface of the body o0f the stringed musical instrument.
In an additional step, the at least one string is attached to
the at least one string mounting assembly mounted on the base
plate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] These and other features, aspects, and advantages of
the present invention will become better understood with
regard to the following description, appended claims, and
accompanying drawings in which:

[0024] FIG. 1 is a perspective view showing the tremolo and
tuning apparatus 1in accordance with an embodiment of the
present invention mounted in position on an electric guitar
type of stringed musical instrument.

[0025] FIG. 2 1s a perspective view showing the top of the
tremolo and tuning apparatus in accordance with a preferred
embodiment of the present invention.

[0026] FIG. 3 is a front elevational view of the tremolo
and tuning apparatus shown in FIG. 2.

[0027] FIG. 4 is a perspective view showing the bottom of
the tremolo and tuning apparatus shown in FIG. 2.

[0028] FIG. 5 is a plan view showing the top of the tremolo
and tuning apparatus shown in FIG. 2.

[0029] FIG. 6 is a rear elevational view of the tremolo and
tuning apparatus shown in FIG. 2.

[0030] FIG. 7 is a cross-sectional view taken along lines

7-7 in FIG. 5.
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[0031] FIG. 8 is a cross-sectional view taken along lines
8-8 in FIG. 5.

[0032] FIG. 9 is a cross-sectional view taken along lines
9-9 in FIG. 5.

[0033] FIG. 10 is a perspective view of a saddle assembly
employed in a preferred arrangement of the tremolo and tuning
apparatus of the present invention, and also showing a string
held thereby.

[0034] FIG. 11 is a plan view showing the top of the saddle
assembly and the string held thereby shown in FIG. 10.

[0035] FIG. 12 1is a cross—-sectional wview taken along lines
12-12 of FIG. 11.

[0036] FIG. 13 1s an exploded view of many of the
components and features of the tremolo and tuning apparatus
shown in FIGS. 2-12.

[0037] FIG. 14 is a perspective view showing the tremolo
and tuning apparatus 1in accordance with another preferred
embodiment the present invention.

[0038] FIG. 15 1is a plan view showing the tremolo and
tuning apparatus of FIG. 14 mounted in position on an electric
guitar type of stringed musical instrument.

[0039] FIG. 16 1is a cross—-sectional wview taken along lines
16-16 of FIG. 15.

BEST MODE FOR CARRYING OUT INVENTION

[0040] In the Brief Summary of the Invention above, in the
Detailed Description o©of a Preferred Embodiment of the
Invention and the claims that follow, and in the accompanying
drawings, reference 1s made to particular features of the
present invention. It is to be understood that the disclosure
of the invention in this specification includes all possible
combinations of such particular features. For example, where
a particular feature is disclosed in the context of a
particular aspect or embodiment of the invention, or a

particular claim, that feature can also be used, to the extent
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possible, in combination with and/or in the context of other
particular aspects and embodiments of the invention, and in
the invention generally.

[0041] The term "comprises”" and grammatical equivalents
thereof are used herein to mean that other components,
ingredients, steps, etc. are optionally present. For example,
an article "comprising" (or "which comprises") components A,
B, and C can consist of (i.e., contain only) components A, B,
and C, or can contain not only components A, B, and C but also
one or more other components.

[0042] The term "at least" followed by a number is used
herein to denote the start of a range beginning with that
number (which may be a range having an upper limit or no upper
limit, depending on the wvariable being defined). For example,
"at least 1" means 1 or more than 1. The term "at most"”
followed by a number is used herein to denote the end of a
range ending with that number (which may be a range having 1
or 0 as its lower 1limit or a range having no lower limit,
depending upon the wvariable being defined). For example, "at
most 4" means 4 or less than 4. When, in this specification,
a range is given as "(a first number) to (a second number)" or
"(a first number)-(a second number)," this means a range whose
lower 1limit is the first number and whose upper limit is the
second number. For example, 25 to 100 mm means a range whose
lower limit is 25 mm, and whose upper limit is 100 mm.

[0043] Referring now to the drawings, FIG. 1 shows a guitar
10 of a generally conventional design having a tremolo and
tuning apparatus 20. The guitar 10 comprises generally a body
11 and a neck 12. Near the top of the neck 12 is a nut
element 18, and beyond that are several tuning pegs or
machines 14, one for each string 15 of the guitar 10. The
tremolo and tuning apparatus 20 in accordance with the present
invention incorporates the function of a bridge element of a

guitar as one part of a double-locking system for locking each
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string 15 through a set of saddle assemblies 50 as well as a
tremolo apparatus for significantly increasing and/or
decreasing the tension on all of the strings 15 of the guitar
10 simultaneously to produce unusual tone variations or sound
effects. In this regard, a string clamping device 17
preferably is provided as a second part of the double-locking
system in the wvicinity of the nut 18 for securely holding or
restraining the strings against movement relative to the nut
18.

[0044] Although the invention as shown in FIGS. 2-13 and
described herein are intended generally for an electric guitar
which does not require a cutout or routing of the body, such
as a GIBSON Les Paul-style guitar, it should be understood
that the invention can be wused on other stringed musical
instruments. The present invention will probably have its
greatest use, however, on an electric guitar and hence it 1is
so described.

[0045] As 1is well-known, each of the strings 15 of the
guitar 10 makes contact with the guitar 10 at the nut 18 and
at the respective bridge assembly 50, with the distance
between the last contact point of the string 15 on the nut 18
(i.e., the contact point nearest the bridge) and the first
contact point on the bridge assembly 50 (i.e., the contact
point nearest the nut 18) defining the effective vibratory or
harmonic length of the string during play. The contact points
defining the effective vibratory string length may thus be
referred to as the "critical" contact points for each string
15. As 1is also well-known, guitar strings 15 are both
harmonically tuned and pitch tuned. Harmonic tuning of the
strings 15 is accomplished by adjusting the distance between
the critical contact points provided on the nut 18 and on the
bridge assembly 50 of the guitar 10. For example, harmonic
tuning may be accomplished by moving the c¢ritical contact

point 59 o0f the string 15 on the bridge assembly 50
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longitudinally relative to the critical contact point on the
nut 18. Pitch tuning of the strings 15 1s accomplished by
changing the tension of the strings 15. Ideally, this should
be accomplished without changing the distance between the nut
and bridge critical contact points. Increasing the tension of
the strings 15 raises the pitch of the string 15 while
decreasing the tension of the string lowers the pitch of the
string. Pitch tuning 1s generally accomplished through the
use of tuning pegs or tuning machines 14 on the head of the
guitar 10, and/or through the use of fine tuning adjustment
members on the tremoclo and tuning apparatus 20 or other types
of bridge assemblies, as described more fully herein.

[0046] The tremolo and tuning apparatus 20 in accordance
with the present invention employs generally the subject
matter of U.S. Pat. Nos. 4,171,661, 4,497,236, and 4,967,631,
the disclosures of which are hereby incorporated by reference
herein. As shown in more detail with reference to FIGS. 2-7
and 13, the particular tremolo device 20 of the present
invention comprises generally a tremolo base plate 26 having
an indented tremolo transfer rod engagement block 27, and a
compression spring assembly 44 arranged between the transfer
rod engagement block 27 and the interior rear face of a
tremolo mounting frame 29. The tremolo device may be mounted
on a newly manufactured guitar substantially without any
modifications to the existing guitar. The tremolo device 20
also includes a tremolo arm 30 secured to the base plate 26
near one of the side edges thereof.

[0047] The views of the tremolo device 20 shown in FIGS. 2-
6, 9, and 13 best illustrate the wvarious features of the
mounting frame 29. The mounting frame 29 forms the overall
base of the tremolo device and, in a preferred embodiment, the
frame 1s often a single body having two legs branching from a
rear tailpiece section or portion towards the neck 12 of the

guitar 10 and oriented predominantly in a plane parallel to
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the top surface of the body 11 of the guitar 10. As shown in
FIG. 6, the rear or tailpiece section of the mounting frame 29
may be provided with a concave surface on the bottom of the
rear tailpiece extending from one leg to the other so as to
match the top surface of the body 11.

[0048] As Dbest shown in FIGS. 1, 2, 3, and 9, mounting
studs 24 having narrowly defined inner diameters or tapered
notches along their shafts are attached to the forward inner
corners of the mounting frame 29 on the tremolo device 20 so
as to provide fulcrums 36 for pivoting of the tremolo
device 20. The tremolo device 20 1is adapted to be mounted on
the guitar 10 by means of attachment bolts 23 which fix the
body 11 of the guitar 10 to longitudinally oblong apertures on
each leg of the mounting frame 29 so that the base plate 26 is
generally aligned parallel to the top surface of the guitar 10
(see FIG. 9). Intonation gross adjustment screws 22 are
threaded through bores provided in the rear of the mounting
frame 29 and engage a grooved intermediate portion along the
shaft of the attachment bolts 23. Rotation of the gross
adjustment screws 22 causes movement of the screws 1in a
direction generally parallel to the neck 12 of the guitar 10
and a corresponding longitudinal movement o©of the mounting
frame 29, and thus tremolo device 20, relative to the body 11
of the guitar 10 in which the attachment bolts 23 fixed to the
body are repositioned within the corresponding apertures on
each leg of the mounting frame. The movement of the tremolo
device 20 has the effect of a simultaneous and substantially
equivalent adjustment of the critical contact points 59 of the
strings 15 relative to the nut 18. In this regard, these
screws provide a "gross" adjustment to the harmonic tuning of
the strings 15. On the forward outside corners, and adjacent
to the mounting studs 24, action adjustment screws 33 are
threaded through the mounting frame 29 and, at an end thereof,

engage the body 11 of the guitar 10. The adjustment screws 33
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raise and lower the height of the front of the tremolo device
20 upon rotation in either direction of the screws. Such an
adjustment causes the strings attached to each respective
bridge assembly 50 to raise or lower depending on the rotation
of the adjustment screws 33, leading to a change in what 1is
known as the "action" of the guitar, or simply the height of
the strings above the guitar.

[0049] As shown in FIGS. 1, 3, 7, and 9, the base plate 26
is pivotally mounted on the mounting frame 29. An indented
tremolo transfer rod engagement Dblock 27 extends 1in a
generally perpendicular or downward direction from the base
plate 26. In a preferred embodiment, the transfer rod
engagement block 27 extends approximately 0.125" to 0.25" from
the bottom surface of the base plate 26 and depending on
desired conditions, 1t may extend more or less than these
ranges. The transfer rod engagement Dblock 27 may have a
rounded surface, a rectangular front, or any other feasible
shape on the side facing the neck 12 of the guitar 10 as in
FIGS. 3 and 7. The opposite side o©of the transfer rod
engagement block 27 preferably has a concave surface that
comes to a generally narrowing, and more preferably a pointed,
recess at 1ts innermost region. In a preferred embodiment,
the concave surface of the transfer rod engagement block 27
may be conical in shape and have an interior angle preferably
on the order of 25° to 177°, and more preferably at most 170°.

[0050] In a preferred embodiment as shown in FIGS. 2, 3, 8,
and 13, the base plate 26 has two raised platforms 47, 48 on
opposite ends of the base plate 26, in which the platform 37
has an oblong opening 28 oriented in a direction perpendicular
to the length of the guitar 10. The tremolo arm 30, briefly
discussed previously herein, has a curved handle portion and
an insert portion having a thinner grooved section 37 that may
be inserted into the oblong opening 28 of the base plate 26.

This opening 28 is chamfered on the top and bottom along one
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side portion or section, preferably along half of the opening
28, such that the end of the tremolo arm 30 can be inserted on
the side portion or section without the chamfers and then slid
into position. The grooved section 37 of the tremolo arm 30
is adapted to receive a tremolo arm adjustment screw 31 that
enters the grooved section 37 at a direction substantially
perpendicular to the insert portion of the arm 30 and forces
the tremolo arm 30 towards the center of the base plate 26
where 1t engages the chamfers in the oblong opening 28. Once
inserted in the desired position, a NYLOK patch is preferably
provided to help maintain the arm adjustment screw 31 in that
the desired position. Other mechanisms may be used to
maintain the position of the screw 31, such as a spring held
between the head of the screw and base plate, a set screw
perpendicular to the adjustment screw, nylon tubing, a ball
set within & detent between the base plate and adjustment
screw, or other methods. When tightened, the arm adjustment
screw 31 maintains the tremolo arm 30 1in a fixed position
about the central axis of the insert portion of the arm 30.
Loosening the arm adjustment screw 31 allows the tremolo arm
30 to be rotated about the central axis of the insert portion
of the tremolo arm 30. It should be noted that the chamfered
portion may be tapered inwardly towards the center of the base
plate such that it does not contact the end of the opening 28
nearest the center of the base plate 26. In this manner, the
insert portion of the tremolo arm 30 is more prone to remain
perpendicular to the oblong opening 28.

[0051] In accordance with FIGS. 9 and 13, the top surface
of the mounting frame 29 has an opening 92 adapted to receive
a tremolo stop screw 42 at a position that is in alignment
with an aperture 91 1in the base plate 26 that allows the
passage of a tool, such as an Allen wrench, used to rotate the
tremolo stop screw 42. In accordance with this aspect of the

present invention, the flange or head of the screw 42 1is
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larger than the aperture 91 in at least one direction. When
the tremolo stop screw 42 is threaded into the mounting frame
29 at this position, rotation of the screw 42 raises or lowers
the tremolo stop screw to a set position, limiting the amount
of rotational travel of the base plate 1in the downward
direction. In this manner, when in a full blocked setup (as
described previously herein), the base plate 26 remains in
constant contact with the tremolo stop screw 42 while the
tremolo arm 30 remains 1in a static position. In a full
floating setup (as also described previously herein), the
tremolo stop screw 42 may be fully tightened down to the
mounting frame 29 to allow free movement of the base plate 26
in either direction. Finally, in a limited floating setup,
the base plate 26 may be rotated downward and thus the
attached tremolo arm 30 may be rotated upward until the base
plate 26 comes 1in contact with the tremolo stop screw 42.
When in limited or full floating setups, the mounting frame 29
preferably has an indentation 34 which is adapted to receive
the end of the tremolo arm 30 nearest to the base plate 26 as
it is moved toward the body 11, allowing for greater rotation
of the base plate 26 and the tremolo arm 30.

[0052] As illustrated in FIGS. 4, 7, and 13 the compression
spring assembly 44 may include a tremolo compression spring
40, a spring tension transfer rod 41, and a spring tension
transfer bolt 43. In a preferred embodiment, the spring
tension transfer rod 41 has a rear portion with a wider
diameter that tapers to a front portion on the end of the rod
41 nearest the neck 12 of the guitar 10 concentric with the
rear portion. The thinner diameter of the front portion
allows for clearance to avoid contact with the base plate 26
and the saddle assemblies 50, in particular string lock screws
84, during movement of the rear of the base plate 26 away from
the body 11 of the guitar 10. The maximum diameter of the

spring tension transfer rod 41 is preferably set to fit within
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a hole through a rear of the tremolo mounting frame 29 such
that the rod does not contact the mounting frame 29 during
movement of the rod 41. The transfer bolt 43 has a portion
with a wider or larger diameter and a concentric portion with
a narrower or smaller diameter. These concentric portions of
the transfer bolt 43 share the same inner diameter and have
threads which engage the external threads on the first portion
of the transfer rod 41 such that the transfer bolt 43 and the
transfer rod 41 preferably are in threaded engagement with one
another. More particularly, the transfer bolt 43 and the
transfer rod 41 are in threaded engagement for approximately
1.0" to 1.5", and preferably for at least 1.0" along the first
portion of the transfer rod 41. On one end, the compression
spring 40 abuts a recess on the interior rear face of the
tremolo mounting frame 29. The compression spring 40 has an
inner diameter along the c¢oil that surrounds the narrower
portion of the transfer bolt 43 and a rear portion of the
transfer rod 41 and abuts against the wider portion of the
transfer bolt 43 on the other end with enough force such that
upon rotation of the transfer rod 41, the transfer bolt 43
does not rotate. In this manner, rotating the transfer rod 41
either compresses or relaxes the compression spring 40
depending on the direction of rotation of the transfer rod 41.
A tip 46 of the transfer rod 41 on the end nearest the neck 12
of the guitar 10 preferably is substantially conical and comes
to a point that may be inserted into the indent 28 o¢of the
transfer rod engagement block 27 as shown in FIGS. 4 and 7,
such that the contact between the tip 46 and the indent 28 of
the transfer rod engagement block 27 is minimized, thereby
producing the least amount of sliding friction between these
components.

[0053] In this regard, it is preferable that the strings 15
and thus the c¢ritical contact point 59 (as described more

fully herein) be placed at a desired height or distance which
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is above the horizontal plane passing through the fulcrums 36.
That is, when taken perpendicularly from the base, the height
of the strings 15 preferably i1s greater than the height of the
fulcrums on the mounting studs 24. In a preferred embodiment
shown in FIG. 3, the wvertical distance from the c¢ritical
contact point to a horizontal plane passing through the
fulcrums 36 1is preferably 0.300" to 0.450". The wvertical
distance from the critical contact point to the indent 28 of
the transfer rod engagement block 27 is 0.025" to .200", and
more preferably, approximately 0.140". As compression springs
having wvarious spring rates can be used depending on desired
conditions, such as the amount o©of leverage desired, these
distances may be smaller or greater. In this manner, when the
tremolo arm 30 is moved toward the body 11 of the guitar 10,
the tremolo base plate 26 pivots or tilts upwardly about the
fulcrums 36 provided by the mounting studs 24.

[0054] Such movement causes the tremolo transfer rod
engagement block 27 to rotate against the tip 46 of the
transfer rod 41 which in turn acts against the compression
spring 40. This action significantly changes the original
pitch tune of the strings 15, in a flat direction by virtue of
the tension in the strings 15 being reduced, and facilitates
an increased range of sounds for the instrument 10. When the
original pitch tune is again desired, the tremolo arm 30 1is
released and the compression spring 40 supplies a reaction
force to return the tremolo base plate 26 to its original
position, which returns the set of bridge assemblies 50 and
the strings 15 to their original position. Similarly, when
the tremolo arm 30 1is moved away from the body 11 of the
guitar 10, the base plate 26 pivots or tilts downwardly about
the knife edge sections of the mounting studs 24, increasing
the tension of the guitar strings 15 and, thus, changing the
original pitch in a sharp direction. When the tremolo arm 30

is again released, the increased tension on the strings 15
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returns the tremolo base plate 26 to 1its original neutral
position, returning the set of bridge assemblies 50 and the
strings 15 to their original position.

[0055] As best shown in FIGS. 4 and 7, the transfer rod
engagement block 27 1is preferably positioned such that, when
the device 20 is placed on a guitar, the block 27 is closer to
the neck of the guitar than the critical contact point of the
strings. In alternative arrangements, the transfer rod
engagement block could be moved in a direction away the neck
of the guitar such that the block is located further from the
neck than the <c¢ritical contact points of the strings.
However, as the block 1is moved further away from the neck,
there 1s a critical location at which, during a rotation of
the rear of the base plate away from the body of the guitar,
the point of contact between the tip of the compression spring
assembly and the indent of the transfer block is at a same
distance above the body of the guitar as the critical contact
point of the strings. When the point of contact is at that
distance, the force provided by the compression spring
assembly 44 against the transfer rod engagement Dblock no
longer provides a force to counterbalance the forces of the
strings and instead provides a force that acts with the forces
of the strings.

[0056] In an alternative embodiment, additional compression
spring assemblies 44 may be used to supply an additional
counterbalancing force against the transfer rod engagement
block 27. In such an embodiment, each of the compression
spring assemblies 44 preferably may have transfer rods 41 that
may be 1inserted into the indent 28 of the transfer rod
engagement block 27 on one end and that may extend through
corresponding holes of a modified mounting frame on the other
end. The diameters of the transfer rod 41 may be such that

they avoid contact with the base plate 26 and the saddle
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assemblies 50 as described previously herein during activation
of the tremolo device.

[0057] In accordance with one aspect of the present
invention, individual saddle assemblies 50 are provided for
each of the strings 15 of the guitar 10. As best seen with
reference to FIGS. 10-12, the saddle assemblies 50 each
include a rotatable string support member 52 which provides a
string support area (generally 78, 80, 82 for the strings 15
and which, in a preferred embodiment, is mounted for rotation
about an axis which extends transversely of the longitudinal
direction of the strings 15. More ©particularly, in a
preferred embodiment, the saddle assemblies 50 are each of a
two-piece construction comprised of a first forward block
element 56 and a second rear block element 52. The rear block
element 52, which serves as the rotatable string support
member and has the string support area thereon, 1s rotatably
mounted to the forward block element 56.

[0058] The forward block element 56 includes a plate-like
section 68 in the front and along the base thereof which has a
slot 90 therein that extends rearwardly from the front edge
thereof to approximately a point which is mid-width thereof.
The slot 90 is wide enough to accommodate a saddle mounting
screw or other securing device 54 which is threaded into the
base plate 26 of the tremolo device 20 and which clamps the
forward block element 56 against the base plate 26 (see FIGS.
2, 5, 10 and 11). Loosening of the machine screw 54 permits
longitudinal movement of the forward Dblock element 56
(together with its rear block element 52 and associated parts)
for harmonic tuning of its respective string 15, as will be
apparent from the description more fully hereinbelow.

[0059] The rear section of the forward block element 56
extends above the front plate-like section 68, but includes a
cutout so that it is generally U-shaped when viewed from above

and open in the rearward direction. The rear section thus
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comprises two side portions 58 joined at their forward ends by
an intermediate portion 60.

[0060] The rear block element 52 has a body portion 64
which 1s generally of the same width as the forward block
element 56, and a forward ear portion 66 which is adapted to
be rotatably coupled to the front block element 56. The
forward ear portion 66 is approximately of the same width as
the distance between the two side portions 58 of the rear
section of the forward block element 56 and is adapted to be
disposed therebetween. Aligned circular openings are provided
through the two side portions 58 as well as the ear portion 66
of the rear block element 52, and a pin 70 is positioned in
such openings such that the rear block element 52 is rotatable
relative to the forward block element 56 about the pin 70. In
this regard, it will be appreciated that the pin 70 extends
generally perpendicular to the longitudinal direction of the
strings 15.

[0061] The top of the forward ear portion 66 of the rear
block element 52 includes a central, generally longitudinally-
extending, recessed trough 72. The body portion 64 of the
rear block element 52 includes a central recess 74 therein for
receiving a string lock insert block 76. The forward portion
of the central recess 74 is adjacent to the rear portion of
the recessed trough 72, extending downwardly in a
substantially perpendicular direction to the base plate 26.
The recessed trough 72 and central recess 74 provide a string
contact support area 78, 80, 82 which, in the preferred
embodiment, is substantially continuous from the point at
which the string 15 contacts it and the point at which the
string 15 is clamped. At the base of the central recess 74,
there is provided a cover plate 89 used to prevent the insert
block 76 from falling through the central recess 74 and also

to prevent the string from contacting the base plate 26.
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[0062] As best seen 1in FIG. 12, the string contact or
support area includes a forward string support portion 78
which includes the bridge critical contact point 59 for the
string 15, a rearwardly sloping transition portion 80, and a
vertically inclined string clamping portion 82. The forward
string support portion 78 1s curved and, at the intersection
and along with the sloping transition portion 80, provides the
initial or forwardmost contact of the saddle assembly 50 with
the string 15. It will be appreciated that as the rear block
element 52 is rotated (for purposes of fine tuning the string
15 as more fully described below), the point at which the
string 15 makes its initial contact with the forward string
support portion 78 will change or shift on the rear Dblock
element 52; however, the distance between this point of
initial contact, iI.e., the bridge critical contact point 59,
and the critical contact point on the nut 18 of the guitar 10
will remain essentially unchanged. In this regard, the radius
of curvature of the forward string support portion 78
preferably 1s approximately equal to the distance from the
forward string support portion 78 to the axis of rotation of
the rear block element 52. Further, the forward string
support portion preferably extends over a sufficient distance
to provide a desired range of fine tuning, for instance, over
an arc extending from about 30° to about 60°. Of course, the
radius of curvature of the forward string support portion 78
and the distance it extends could be larger or smaller.

[0063] In a preferred embodiment, the rearwardly sloping
transition portion 80 and the substantially vertically
inclined string clamping portion 82 are arranged relative to
one another so as to define an interior angle therebetween of
90 to 150°, and, more preferably, an angle of approximately 95
to 135°, and still more preferably at an angle of at most
approximately 100 to 130°. For example, 1in the particular

embodiment shown in FIG. 12, the rearwardly sloping transition
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portion is disposed at an interior angle of approximately 15
to 35°, and more preferably, approximately 20 to 30°, to the
horizontal, and the downwardly-inclined string clamping
portion 82 1is at an angle of approximately 80 to 100°, and
more preferably, approximately 88 to 92° to the vertical or
simply wvertical. For instance, the rearwardly sloping
transition portion may be disposed at an angle of 20° to the
horizontal, and the downwardly inclined clamping portion may
be at an angle of approximately 0°.

[0064] As noted above, the central recess 74 includes a
string lock insert block 76 arranged therein which is adapted
to Dbe urged toward the substantially vertically inclined
string clamping portion or surface 82 for clamping the string
15 between the substantially wvertically inclined surface 82
and the forward surface of the insert block 76. In this
regard, the string lock screw 84 having a threaded region
adjacent to the screw head engages the body portion 64 of the
rear block element 52 in the rear and extends into the central
recess 74. The string lock screw 84 has a tip 86 of reduced
dimension which 1s received in a recess or 1indentation 88
provided in the rear surface of the insert block 76. Rotation
of the lock screw 84 thus urges the insert block 76, which
rests at the bottom surface of the recess 74, toward the
substantially vertically inclined string clamping surface 82.
It will be appreciated from FIG. 11 that the rear surface of
the body portion 64 of the rear block element 52 1is
substantially perpendicular to the lock screw 84, matching the
angle of the downward inclined string clamping surface 82. 1In
a preferred embodiment, this angle of inclination is
approximately 80 to 100°, and more preferably, approximately
88 to 92° to the wvertical or simply vertical.

[0065] As can be seen from FIGS. 10-12, in order to clamp a
string 15 to the rear block element 52, the lock screw 84 1is

first loosened and the end of the string (from which any ball
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or other enlarged head provided on the string has been cut or
removed) 1is then urged downwardly between the string 1lock
insert block 76 and the substantially wvertically inclined
surface 82 against the bottom of the central recess 74. The
lock screw 84 is then tightened, and the string 15 is then
arranged in the trough 72 so as to rest against the rearwardly
sloping transition surface 80 and forward string support
surface 78, and then passed forwardly over the neck 12 and nut
18 of the guitar 10 and threaded into the conventional tuning
pegs or machines 14. As noted above, the string contact point
on the saddle assembly 50 is provided on the forward string
support portion 78 at the point where the string 15 leaves its
contact with the trough 72. The string will then be both
harmonic and pitch tuned as described more fully hereinbelow.

[0066] As shown in FIGS. 2, 4, 5-7, 10-12, and 13 a
plurality of threaded bores 112 for receiving a plurality of
threaded fine tuner adjustment members or screws 94 are
provided on an elevated horizontal portion of a fine tuning
support flange 111 that is integral with and located in the
rear of the tremolo base plate 26. The support flange 111
extends upwardly from the rear edge of the tremolo base plate
26 at an interior angle of approximately 90° to about 150°
relative to the top surface 96 of the base plate 26, and more
preferably at an angle of 120 to 140°, and has a width that is
somewhat greater than the distance between the two outside
strings 15 on the instrument, i.e., the high E and low E
strings, so that the support flange 111 is slightly wider than
the set of strings. As a matter of reference, the rear block
element 52 terminates a relatively short distance from where
the support flange 111 begins to extend upwardly from base
plate 26. The threaded bores 112 extend completely through
the horizontal portion of the fine tuning support flange 111
and are aligned with elongated support flange slots 110.
Threaded bores 112 further align with the lock screws 84 which
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extend outwardly from the insert block 76 and the rear surface
of the body portion 64 of the rear block element 52 and
through the support flange slots 110 to allow easy insertion
of an Allen wrench into the head on the lock screws 84. As
best seen 1in FIG. 7, the fine tuner screws 94 extend
completely through the threaded bores 112 and are positioned
to intersect with an unthreaded portion of the lock screws 84.
Since this intersection occurs in an unthreaded region of the
lock screws 84, the lock screws 84 can slide therealong during
adjustment of the tension on the strings 15.

[0067] Referring again to FIGS. 2, 5 and 7, the
longitudinal opening of the support flange slot 110 of the
support flange 111 permits the lock screw 84 and hence rear
block element 52 to move freely a short distance vertically.
Lock screw 84 is biased vertically against the bottom of fine
tuner screw 94 by the action of the tension of the instrument
string 15 itself. The actual vertical position of lock screw
84 and hence the rotational position of rear block element 52
is determined by the position of fine tuner screw 94. Screw
94 may be conveniently rotated by hand. Threading screw 94
downwardly pushes lock screw 84 downwardly and rotates rear
block element 52 towards the base plate 26. Threading screw
94 upwardly results in an upward movement of lock screw 84 and
rotates rear block element 52 away from the base plate 26.
[0068] In a preferred embodiment, and as best seen in FIGS.
2, 4, 7, and 13, the tremolo device 20 1is also provided with
fine tuner tension springs, left 118 and right 120, for urging
each of the string 1lock screws 84 wupwardly against the
respective fine tuner screws 94. In the preferred embodiment,
the fine tuner tension springs 118, 120, can be mirror sets of
leaf spring members or fingers that extend at an interior
angle of approximately 90° to about 150° relative to a common
web plate 122, and more preferably at an angle of 120 to 140°

and are supported between the bottom surface 98 of the base
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plate 26 and fine tuner tension spring retainers, left 119 and
right 121, through a threaded engagement provided by tension
spring mounting screws 32. The bottom surface 98 of the base
plate 26 has bores with tapered inner surfaces 99 upon which
the tension spring mounting screws 32, whose threads protrude
through the tapered bores 99 to engage the fine tuner tension
springs 118, 120, may seat. Each of the fingers on the fine
tuner tension springs 118, 120 may have a downwardly sloped
section and an upwardly angled section that may engage the
bottom o©of the string lock screws 84 in the area where these
two sections meet. In this regard, the fine tuner tension
springs 118, 120 provide an upwardly directed reaction force
to ensure that the string 1lock screws 84 remain pressed
against the fine tuner screws 94. As the string lock screws
84 are threaded within and thus engaged with the rear block
elements 52 which hold the ends of the strings 15, the fine
tuner tension springs 118, 120 also serve to maintain the rear
block elements 52 in the desired lateral position, thus
maintaining the proper lateral position of the strings 15. 1In
this manner, possible detuning of the strings as the result of
very slight changes in string tension due to any lateral
misalignment is minimized.

[0069] It is to be appreciated that in accordance with the
present invention, three forces act in tandem to maintain the
fixed position of the tremolo device 20. The strings 15 pull
the tremoclo device 20 towards the neck 12 of the guitar 10,
providing a first force, and the attachment bolts 23 provide a
second opposing force, keeping the tremolo device 20 in a
static position laterally. Then, when the strings 15 are held
above the fulcrums of the mounting studs 24, the tension on
the strings 15 <creates a torque about a theoretical or
imaginary axis that passes through the fulcrums 36 of the
mounting studs 24 on the tremolo device 20 that 1is

counterbalanced by an equal and opposite torque created by the
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third force of the compression spring 40 acting on the
transfer rod engagement block 27 of the base plate 26. In
other words, the fulcrums 36 on the mounting studs 24 are
preferably placed at a position such that the torque created
by the strings 15 pull on the saddle assemblies 50 and tending
to cause rotation or pivoting of the base plate 26 1in one
direction 1s equal or approximately equal to the torque
created by the compression spring 40 acting on the transfer
rod engagement block 27 and tending to cause rotation or
pivoting of the base plate 26 in the opposite direction.

[0070] It is further to be appreciated that the tremolo and
tuning apparatus 20 of the present invention permits Dboth
harmonic and pitch tuning of the strings 15 of the musical
instrument 10. More particularly, the harmonic tuning of a
string 15 is set in a conventional manner by loosening of its
respective saddle mounting screws 54 and adjusting the
position of the forward block element 56 on the tremolo base
plate 26. In this regard, as 1is well known, the harmonic
tuning 1is governed by the distance between the c¢ritical
contact point provided on the nut 18 of the guitar 10 and the
critical contact point 59 provided on the saddle assembly 50
of the guitar, which in the tremolo device 20 of the present
invention, 1is defined as the point at which the string makes
its initial contact with the forward string support surface 78
of the rear block element 52. Once the harmonic distance 1is
set, the strings 15 of the guitar 10 are then tuned in a
conventional manner using the conventional machine heads 14.
After being harmonically tuned and pitched tuned with the
machine heads 14, the strings 15 are then locked at or in the
vicinity of the nut 18 with the nut string clamp or locking
device 17. This serves to isolate the string tension from the
conventional tuning machine heads 14, and also prevents
relative movement of the strings 15 over the nut 18 during

actuation and subsequent release of the tremolo device 20
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during play of the instrument 10. Fine adjustment of the
pitch tuning of the strings 15 is thereafter accomplished with
the fine tuner screws 94 provided on the tremolo device 20.
Specifically, 1f the tension on a given string 1is to be
changed, 1i.e., 1if the string is to be fine tuned, the fine
tuner screw 94 1is rotated clockwise (moving downwardly) to
increase the string tension and hence string pitch, and
counterclockwise (moving upwardly) to decrease the string
tension and hence string pitch. As the rear block element 52
rotates about pin 70, the critical point of bridge contact of
the string remains approximately at point 59, due to the
radiused top portion, which consists of a single radius
throughout a sufficient arc distance to accommodate the entire
fine tuner range, of rear block element 52 and ear portion 66.
Here it should be noted that the string lock insert block 76
serves to clamp the string 15 in close proximity to the
critical contact point 59 provided on the forward string
support surface 78.

[0071] In another preferred embodiment of the invention as
shown in FIGS. 14-16, a tremolo and tuning device 220 1s very
similar in structure to the device 20 described previously
herein. However, the device 220 has some notable differences.
First, the device 220 has a base plate 226 having platforms
237, 238. Each of the platforms 237, 238 have a rear flat
portion furthest from fulcrums 236 on mounting studs 224 of
the device 220 that are raised above a horizontal plane
passing through the fulcrums 236 and parallel to the surface
on the body 211 of a guitar 210 to which the device 220 may be
mounted. In this manner, the platforms 247, 248 provide
clearance for a tremolo stop screw and for a tremolo arm as in
the embodiment previously herein.

[0072] In this preferred embodiment, the fulcrums 236 are
set at a distance below the critical contact point of strings

that are properly assembled on the saddle assemblies 250 that
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is less than the comparable distance of the fulcrums 36 of the
base plate 26 1in the tremolo device 20 previously described.
Due to this lower position of the fulcrums 236, each of the
platforms further has a forward flat portion below the rear
flat portion having knife edges that contact the fulcrums 236.
The greater distances between the fulcrums and the critical
contact points of the strings on the device 220 provide for a
greater range of travel, and hence greater potential drop in
pitch, for the device 220 during movement of &a rear of the
base plate 226 furthest from the fulcrums 236 in a direction
away from the body 211 when mounted on the guitar 210 than the
range of travel provided by the configuration of the device
20.

[0073] The device 220 further has a tremolo stop screw 242
that may be mounted into a mounting frame 229 in the same
manner as the tremolo stop screw 42. In contrast to the
device 20, the base plate 226 of the device 20 does not
provide an aperture for passage o0f a tool therethrough.
However, the tremolo stop screw 242 may be easily hand-
tightened due to its radius that extends beyond an edge of the
platform 247.

[0074] In summary, the top mounted tremolo and tuning
apparatus just described may incorporate a number of features
to overcome many of the obstacles not previously overcome in
the prior art. First, the tremolo device provides a
relatively low profile with respect to the body of the
stringed instrument, while allowing for a spring with
sufficient strength to properly provide a counterbalance for
any combined string tension. Furthermore, the device may be
top mounted onto the surface of the stringed instrument
without any or at most with only minimal routing or cutting of
a cavity within the instrument, while still maintaining a low
profile and/or sufficient leverage provided by the force of

the incorporated spring. The device may also provide features
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that add minimal additional friction Dbetween the moving
elements of the device, such as a third fulcrum at the point
where the spring that counterbalances the forces of the
strings meets the transfer rod engagement block. Next, an
aspect of the present invention incorporates a tremolo arm
secured to a base plate by a tightening mechanism such as a
side mounted adjustment screw that supplies a force against
the tremolo arm making it possible to mount a very low profile
tremolo arm that does not extend too far below the surface of
the Dbody of the instrument but still provides tension
adjustment capability. Finally, the tremolo device may
include an intonation gross adjustment mechanism that allows
the mounting frame to move relative to the points at which the
tremolo device attaches to an instrument, and thus
simultaneously changes the effective length of the strings and
grossly adjusts the harmonic tuning of the strings.

[0075] Although the invention herein has been described
with reference to particular features, 1t is to be understood
that these features are merely illustrative of the principles
and applications of the present invention. It is therefore to
be understood that numerous modifications, including changes
in the sizes of the wvarious features described herein, may be
made to the illustrative embodiment and that other
arrangements may be devised without departing from the spirit
and scope of the present invention. In this regard, the
present invention encompasses numerous additional features in
addition to those specific features set forth in the appended

claims.
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CLAIMS

1. A tremolo and tuning apparatus for a stringed
musical instrument having a body, a neck extending from the
body, a nut on an end of the neck remote from the body, and at
least one string extending over the neck, wherein the at least
one string makes a first critical contact with the instrument
at a point on the nut of the instrument and a second critical
contact at a point on the tremolo and tuning apparatus, the
apparatus comprising:

a mounting frame configured to be mounted on the surface
of the body of the stringed musical instrument; at least one
attachment post secured to the body of the instrument;

a base plate pivotally mounted with respect to said at
least one attachment post and having a surface adapted to
receive a force;

at least one string mounting assembly mounted on said
base plate wherein said at least one string mounting assembly
is adapted to hold the at least one string; and

a resilient member assembly configured to be engaged with
said mounting frame outside the body of the instrument and

supplying a force to said surface of said base plate.

2. The tremolo and tuning apparatus of claim 1, wherein
said at least one attachment post 1is provided on at least one
of (i) the body of the instrument, (ii) said mounting frame or
(1ii) a second mounting frame mounted on the surface of the

body of the instrument.

3. The tremolo and tuning apparatus of claim 1, wherein
two attachment posts are secured to the body of the stringed
musical instrument and the base plate is pivotally mounted

with respect to each of the two attachment posts.
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4. The tremolo and tuning apparatus of claim 1, wherein
a tip of said resilient member assembly contacts said surface

of said base plate.

5. The tremolo and tuning apparatus of claim 1, wherein
said resilient member assembly includes a transfer rod
configured to be engaged at one end with a mounting frame and
at another end with said surface of said base plate and having
a portion configured for avoiding contact with the base plate
and string mounting assemblies during pivotal movement of the

base plate.

6. The tremolo and tuning apparatus of claim 5, wherein
said surface of said base plate includes an indentation for

receiving said tip of said resilient member assembly.

7. The tremolo and tuning apparatus of claim 1, wherein

said force is a compressive force.

8. The tremolo and tuning apparatus of claim 1, wherein
said resilient member assembly includes a spring that supplies

said compressive force to said surface of said base plate.

9. The tremolo and tuning apparatus of claim 1 further
comprising a tremolo stopping element adjustably mounted to
said mounting frame and having a surface adapted to contact
said base plate at a predetermined position of said base plate
to prevent movement of said base plate to other predetermined

positions.

10. The tremolo and tuning apparatus of claim 1, wherein
the distance between said surface of said base plate and the
nut 1s shorter than the distance between the second critical

contact point and the nut.
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11. The tremolo and tuning apparatus of claim 1, wherein
the string mounting assembly has a locking mechanism adapted
to securely hold the string in the wvicinity of the second

critical contact point.

12. The tremolo and tuning apparatus of claim 1 further
comprising a tremolo stopping element adjustably mounted to at
least one of (i) the body of the instrument, (ii) said
mounting frame or (ii) a second mounting frame mounted on the
surface of the body of the instrument, said tremolo stopping
element further having a surface adapted to contact said base
plate at a predetermined position of said base plate to
prevent movement of said base plate to other predetermined

positions.

13. A stringed musical instrument having a body, a neck
extending from the body, a nut on an end of the neck remote
from the body, at least one string extending over the neck,
and a tremolo and tuning apparatus wherein the at least one
string makes a first critical contact with the instrument at a
point on the nut of the instrument and a second critical
contact at a point on the tremolo and tuning apparatus, the
apparatus comprising:

a mounting frame mounted on the surface of the body of
the stringed musical instrument; at least one attachment
post secured to the body of the instrument;

a base plate pivotally mounted with respect to said at
least one attachment post and having a surface adapted to
receive a force;

at least one string mounting assembly mounted on said
base plate wherein said at least one string mounting assembly

is adapted to hold the at least one string; and
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a resilient member assembly engaged with said mounting
frame outside the body of the instrument and supplying a

compressive force to said surface of said base plate.

14. The stringed musical instrument of claim 13, wherein
said at least one attachment post 1is provided on at least one
of (i) the body of the instrument, (ii) said mounting frame,
or (ii) a second mounting frame mounted on the surface of the

body of the instrument.

15. The stringed musical instrument of claim 13, wherein
two attachment posts are secured to the body of the instrument
and the base plate 1is pivotally mounted with respect to each

of the two attachment posts.

16. The stringed musical instrument of claim 13, wherein
said mounting frame has oblong apertures aligned in a
direction parallel to the at least one string on opposing legs
thereof, and wherein said tremolo and tuning apparatus further
comprises:

attachment bolts adapted to mount said mounting frame to
the instrument through said oblong apertures; and

gross adjustment elements adjustably inserted into the
mounting frame and adapted for engagement with said attachment
bolts such that a rotation of said gross adjustment elements
causes a movement thereof relative to the mounting frame such
that when the gross adjustment elements are in engagement with
the attachment bolts, a rotation of said gross adjustment
elements causes said attachment bolts to be repositioned in

the oblong apertures of said mounting frame.

17. The tremolo and tuning apparatus of claim 13,

wherein the at least one string is securely held by locking
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mechanisms in the wvicinity of the first and second critical

contact points.

18. The tremoclo and tuning apparatus of c¢laim 13,

wherein said force is a compressive force.

19. A tremolo and tuning apparatus for a stringed
musical instrument having a body, a neck extending from the
body, a nut on the end of the neck remote from the body, and
at least one string extending over the neck, wherein the at
least one string makes a first c¢ritical contact with the
instrument at a point on the nut of the instrument and a
second critical contact at a point on the tremolo and tuning
apparatus, the apparatus comprising:

a mounting frame configured to be mounted on the surface
of the body of the stringed musical instrument;

at least one attachment post configured to be mounted on
a surface of the stringed musical instrument;

a base plate pivotally mounted with respect to said at
least one attachment post so as to be pivotal about an axis
extending in &a direction transverse to the direction said at
least one string extends and having a surface adapted to
receive a force;

at least one saddle assembly attached to said base plate
and adapted to hold the at least one string; and

a spring located outside the body o©of the instrument
configured to be in compression, engaged with said mounting
frame, and supplying a force to said surface of said base
plate, such that, when there are no externally applied forces,
said base plate is in a rest position wherein a first torqgque
created by a force of the least one string acting on the at
least one saddle assembly and a second torque created by said
force supplied by said spring acting on said surface of said

base plate are equal.
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20. A tremolo and tuning apparatus for a stringed
musical instrument, wherein each of the strings makes a first
critical contact with the instrument at a point on the nut of
the instrument and a second critical contact at a point on the
bridge of the instrument, the apparatus comprising:

a base plate having at least one aperture, said at least
one aperture passing through a platform in a first direction
and having a first section with interior flanges and a second
section without interior flanges;

an arm having a handle portion and an insert portion,
wherein said insert portion has an end configured to fit into
said second section of said aperture but not to fit into said
first section of said at least one aperture of said base
plate, and said insert portion has a grooved section
intermediate of said end and said handle portion, said grooved
section being configured to fit around the flanges of said
second section of said at least one aperture of said base

plate.

21. The tremolo and tuning apparatus of claim 20 further
comprising a tightening mechanism that engages said arm at
said grooved section of the insert portion of the arm, wherein
said tightening mechanism is rotatable from a first position
to a second position such that said arm is more difficult to
rotate when said tightening mechanism is 1in the second
position than when said tightening mechanism is in the first

position.

22. A method for retrofitting a stringed musical
instrument having a body, a bridge mounted on a surface of the
body, a neck extending from the body, a nut on an end of the
neck remote from the body, and at least one string extending

over the neck, wherein the at least one string makes a first
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critical contact with the instrument at a point on the nut of
the instrument and a second critical contact at a point on the
bridge of the instrument, the method comprising:

removing the bridge and a portion of the hardware for
mounting the bridge to the body from contact with the body;

providing a tremolo and tuning apparatus having a
mounting frame, at least one attachment post, a base plate
having a surface adapted to receive a force, a resilient
member assembly, and at least one string mounting assembly
adapted to hold the at least one string;

mounting the mounting frame onto the surface of the body
of the stringed musical instrument;

securing the at least one attachment post to the body of
the stringed musical instrument;

engaging the resilient member assembly with said mounting
frame and said base plate outside the body of the instrument
to supply a force to said surface of said base plate, said
force pivotally mounting the base plate against the at least
one attachment post; and

attaching the at 1least one string to the at least one

string mounting assembly mounted on the base plate.

23. The method for retrofitting a stringed musical
instrument of claim 22, wherein said force 1is a compressive

force.

24. The method for retrofitting a stringed musical
instrument of c¢laim 22, wherein the base plate 1is mounted

against two attachment posts when said force is supplied.
25. The method for retrofitting a stringed musical

instrument of c¢laim 22, further comprising mounting the at

least one string mounting assembly to the base plate.
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26. A method for retrofitting a stringed musical
instrument having a body, a bridge mounted on a surface of the
body, a neck extending from the body, a nut on an end of the
neck remote from the body, and at least one string extending
over the neck, wherein the at least one string makes a first
critical contact with the instrument at a point on the nut of
the instrument and a second critical contact at a point on the
bridge of the instrument, the method comprising:

removing the bridge and a portion of the hardware for
mounting the bridge to the body from contact with the body;

providing a tremolo and tuning apparatus having a
mounting frame, at least one attachment post configured to be
secured to the body of the instrument, a base plate pivotally
mounted with respect to said at least one attachment post and
having a surface adapted to receive a force, at least one
string mounting assembly mounted on said base plate wherein
said at least one string mounting assembly is adapted to hold
the at least one string, and a resilient member assembly
configured to be engaged with said mounting frame outside the
body of the instrument and supplying a force to said surface
of said base plate;

mounting the mounting frame onto the surface of the body
of the stringed musical instrument; and

attaching the at 1least one string to the at least one

string mounting assembly mounted on the base plate.

27. The method for retrofitting a stringed musical
instrument of claim 26, wherein said force 1is a compressive

force.

28. The method for retrofitting a stringed musical

instrument of c¢laim 26, wherein the base plate 1is mounted

against two attachment posts.
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