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1

VIBRATO DEVICE AND RELATED
METHODS

CROSS-REFERENCE TO RELATED
APPLICATIONS

Not applicable.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not applicable.

THE NAMES OF THE PARTIES TO A JOINT
RESEARCH AGREEMENT

Not applicable.

REFERENCE TO AN APPENDIX SUBMITTED

ON A COMPACT DISC AND INCORPORATED

BY REFERENCE OF THE MATERIAL ON THE
COMPACT DISC

Not applicable.

STATEMENT REGARDING PRIOR
DISCLOSURES BY THE INVENTOR OR A
JOINT INVENTOR

Reserved for a later date, if necessary.

BACKGROUND OF THE INVENTION

Field of Invention

The disclosed subject matter 1s 1n the field of tremolo
assemblies including tremolo arms, saddles, pressure bars,
vibrato tailpieces, and related methods.

Background of the Invention

Vibrato 1s a musical eflect consisting of pulsating changes
in pitch. Vibrato 1s a desirable effect for musicians that play
a guitar or other stringed musical instrument. TI'EldlthIlElllyj
stringed 1instrument players accomplish the vibrato effect via
wrist action to 1ncrease or lessen the tension of a string while
a string 1s pressed taut against, e¢.g., a fret of a guitar. The
traditional, wrist-action vibrato 1s dithcult to master. So, a
need arose for vibrato devices that assist a stringed instru-
ment player 1n accomplishing a vibrato effect without having,
to master the wrist-action techmque.

Bighsy® produced a vibrato device, also known as a
tremolo arm system, shown as FIG. 1. This device accom-
plishes a wvibrato eflect via a spring-loaded lever arm
attached to a pivoting metal arm or bar, around which the
strings of a guitar are installed. In a neutral or unused
position, the pull of the taut strings 1s countered by the
spring-load of the lever arm. This counterbalance 1s useful
for providing an 1nitial pitch when the strings are plucked.
When the lever arm 1s lifted, the pivoting metal bar rotates
to increase the string tension, resulting 1n a higher pitch. The
arm may be depressed to loosen the strings and lower the
pitch of the plucked string. Usmg this device, a vibrato effect
can be accomplished by raising or lowering the lever arm.

Unfortunately, raising or lowering lever arm of the Big-
sby®-style vibrato devices 1s not satisfactory in all situa-
tions. Despite a spring-load 1n the Bigsby®-style device that
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2

1s designed to counterbalance the pull of the strings, the
strings are often put out of chordal tune (i.e., tune relative to
one another) by manipulation of the lever arm. This detuning
during use of the lever arm 1s particularly bothersome to
proiessional musicians because an instrument can become
unsatisfactorily detuned during use. Accordingly, a need
exists for improved vibrato devices/tremolo systems that are
less susceptible to detuning.

SUMMARY OF THE

INVENTION

Accordingly, 1t 1s an object of the present invention to
provide an 1mproved vibrato device or tremolo system.

It 1s yet another object of the present invention to provide
an 1mproved vibrato device or tremolo system that may be
constructed orniginally or may be used to retrofit existing
stringed instruments.

It 1s yet another object of the present invention to provide
an improved vibrato device or tremolo system that allows a
stringed instrument player to have more consistent changes
in pitch.

It 1s yet another object of the present invention to provide
an 1mproved vibrato device or tremolo system that 1s less
susceptible to detuming during use.

One objective 1s to provide an easily adjustable handle
that may be customized to meet a musician’s desired dimen-
s1ons for a handle, including the height of the handle relative
to the mstrument, and length of the handle from its attach-
ment point to the mstrument. Suitably, the customization of
the height and length can be accomplished via a locking
screw which, when unlocked further enables the handle to be
folded tightly against the mstrument during storage.

One more objective of the disclosure 1s to teach a dual-
spring stop system, which provides a first controlled stop-
ping point for the vibrato when the handle 1s pulled away
from the instrument and a second controlled stopping point
for the wvibrato when the handle 1s pushed toward the
instrument. Such stopping points suitably prevent a variable
resting position of the vibrato and associated detuning of the
instrument described above.

Other objectives of the invention will become apparent to
those skilled i the art once the invention has been shown
and described. These objectives are not to be construed as
limitations of applicant’s invention, but are merely aimed to
suggest some ol the many benefits that may be realized by
the apparatus of the present application and with 1ts many
embodiments.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

Other objectives of the disclosure will become apparent to
those skilled 1n the art once the invention has been shown
and described. The manner 1n which these objectives and
other desirable characteristics can be obtained 1s explained
in the following description and attached figures in which:

FIG. 1 1s a top down view of a prior art Bigsby®-style
vibrato device/tremolo system.

FIG. 2 15 a top down view of a preferable embodiment of
an 1mproved vibrato device/tremolo system.

FIG. 3A 1s a left side view of the improved vibrato
device/tremolo system with a dual spring-loaded lever arm
in a neutral position.

FIG. 3B 1s a diagram of the changes in the improved
vibrato device/tremolo system with the dual spring-loaded
lever arm 1n a neutral position.
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FIG. 4A 1s a left side view of the improved vibrato
device/tremolo system with the dual spring-loaded lever arm
in a raised position.

FIG. 4B 1s a diagram of the changes in the improved
vibrato device/tremolo system with the dual spring-loaded
lever arm 1n a raised position.

FIG. 5 1s a night side view of the improved wvibrato
device/tremolo system.

FIG. 6 A 1s an exploded side view of a dual spring system
of the mmproved wvibrato device/tremolo system’s dual
spring-loaded lever arm.

FIG. 6B 1s a cross-sectional side view of a down position
of a dual spring system of the improved vibrato device/
tremolo system’s dual spring-loaded lever arm.

FIG. 6C 1s a cross-sectional side view of a stopped, rest,
or neutral (open tuning) position of a dual spring system of
the improved vibrato device/tremolo system’s dual spring-
loaded lever arm.

FIG. 7 1s an enlarged cross-sectional the top plate.

FIG. 8 1s cross-sectional top down view of the dual spring
system of the improved vibrato device/tremolo system’s
dual spring-loaded lever arm.

FIG. 9A 1s a left side view of the improved vibrato
device/tremolo system.

FIG. 9B 1s a diagram of the movement of an adjustable
pressure bar in the improved vibrato device/tremolo system.

FIG. 9C 1s an environmental view of the improved vibrato
device/tremolo system.

FIG. 10A 15 a top view of the device showing a handle in
a down position for storage of the device.

FIG. 10B 1s a top view of the device showing the handle
in a ready position.

FIG. 11A 1s an exploded side view of an alternative
embodiment of the spring system.

FIG. 11B 1s a cross-sectional side view of the alternative
embodiment of the spring system 1n a down.

FIG. 11C 1s a cross-sectional side view of the alternative
embodiment of the spring system 1n a stopped, rest, or
neutral (open tuning) position.

FIG. 11D 1s an environmental view of the alternative
embodiment of the spring system.

FIG. 12A 15 a side view of an alternate embodiment of the
spring system.

FIG. 12B 1s a side view of an alternate embodiment of the
spring system.

In the figures, the following reference numerals designate
components.

It 1s to be noted, however, that the appended figures
illustrate only typical embodiments of this invention and are
therefore not to be considered limiting of its scope, for the
invention may admit to other equally eflective embodiments
that will be appreciated by those reasonably skilled 1n the
relevant arts. Also, figures are not necessarily made to scale
but are representative.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

L1
M

ERRED

Other assembly methods may be practiced depending on
the use of alternative embodiments described herein, and
will be readily apparent to those skilled in the art.

FIG. 1 1s a top down view of a prior art Bigsby®-style
vibrato device/tremolo system. This prior art device was
created to allow a string instrument user to manipulate
vibrato by using a lever arm. This device typically put tuned
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strings out of tune when manipulation of the lever arm
caused the tension in the string to change relative to the
original tension setting.

FIG. 2 1s a top down view of an improved vibrato device,
which may be made of various materials and chemical
compositions such as, but not limited to, metal, plastic,
wood, or some combination of materials, with the most
common being steel. Steel has been found to have adequate
strength to hold 1ts shape while supporting the instrument’s
strings 70. The typical components of this preferable
embodiment 1nclude, but are not limited to, a dual spring-
loaded lever arm 10. The lever arm 10 1s intended to sit
separate and away from the instrument’s strings 70 to allow
for the user to manipulate the instrument’s vibrato while
playing by manually moving the lever arm 10 closer to or
tarther from the instrument. The lever arm 10 connects to the
dual spring system 15; the dual spring system 15 houses the
vibrato device’s springs (see FIGS. 4A-8) that allow vibrato
mampulation and sits attached to the tremolo system’s
tailpiece 60, which anchors the vibrato device to the instru-
ment, and the pivoting metal bar 40. The pivoting metal bar
40 1s the strings® 70 anchor-point at the base of the 1nstru-
ment, and the bar 40 pivots 1n response to the lever arm 10
being raised or lowered. When the bar 40 pivots, 1t either
lessens the strings” 70 tension when the lever arm 10 1s
lowered or increases the strings” 70 tension when the lever
arm 10 1s raised.

Raising or lowering the lever bar 10 1s illustrated in FIGS.
3A through 5. FIG. 3A 1s a left side view of the improved
vibrato device with the dual spring-loaded lever arm 10 1n a
neutral position. FIG. 3B 1s a diagram of the tension in the
improved vibrato device with the dual spring loaded lever
arm 10 1n a neutral position. FIG. 4A 1s a left side view of
the 1mproved vibrato device with the dual spring-loaded
lever arm 10 1n a raised position. FIG. 4B 1s a diagram of the
changes in tension 1n the improved vibrato device with the
dual spring-loaded lever arm 10 1n a raised position. FIG. 5
1s a right side view of the improved vibrato device.

As shown 1 FIGS. 3A-4B, As the strings 70 move
opposite from the tailpiece 60, they run under the adjustable
pressure bar 30; the pressure bar 30 maintains consistent
pressure on the strings 70 so they remain under tension, even
when the lever arm 10 1s not raised. The user can adjust the
bar’s 30 pressure by tightening or loosening the adjustable
pressure bar screws 31 to adjust the tension placed on the
strings 70 by the bar 30. The bar 30 1s composed of at least
one roller 35 that allows tension to be optionally increased
and decreased while reducing the wear on the strings 70.
More specifically (shown in FIGS. 3B and 4B), the rollers
move with the string as they are pulled back and forth by
mampulation of the lever bar 10 and resulting pivoting of the
bar 40. The rollers 35 increase the strings’ 70 longevity and
lower the likelihood of string damage over time. The rollers
70 also decrease the strain placed on the vibrato system
while manipulating the lever arm 10 while playing, because
the strings 70 move along the rollers 35 instead of simply
rubbing against the pressure bar 30.

As the strings 70 continue to move opposite from the
tailpiece 60 and adjustable pressure bar 30, they pass over
the adjustable bridge 20. In some embodiments, the strings
may each be adjusted independently via the adjustable
bridge. The adjustable bridge 20 supports the strings 70 as
tension 1s 1creased or decreased and adds improved stabil-
ity when the strings 70 are strummed. The adjustable bridge
20 1s composed of at least one saddle 25; the saddles 25 rock
or roll when the string 70 moves 1n response to manipulation
of the lever arm and resulting pivoting of the bar 40.
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FIG. 6 A-C 1s a cross-sectional view of the dual spring
system 15 of the improved vibrato device’s dual spring-
loaded lever arm 10. FIG. 6 A 1s an enlarged cross-sectional
side view of the dual spring system 15 of the improved
vibrato device’s dual spring-loaded lever arm 10. FIG. 8 1s
cross-sectional top down view of the dual spring system 135
of the improved vibrato device’s dual spring-loaded lever
arm 10.

As shown 1n FIGS. 6 A and 6B the 1nner spring (3) 1n the
base (1) shows a cavity for the head of a screw (2) to move
freely through the base 1 to attach to the top plate (4) and
adjusting the screw (2) will increase the compression of the
iner screw (3). When pressure 1s applied to the top plate (4),
the top plate will further compress the spring because the
bolt (2) will lower through the base (1) until the top plate (4)
hits the base (1). When released the spring force of the inner
spring (3) will return the top plate (4) upward until the screw
(2) abuts again with the base (1). The outer spring (5) or dual
stop spring will hold the base (1) in place when the 1nner
spring (3) 1s slack. An alternative to the outer spring (5)
could be an adhesive or screw for attaching the base (1) to
the lower end of the mnner spring (3). This alternative
embodiment 1s shown 1 FIGS. 11 A through 11C.

As shown 1n FIGS. 6 A-8, the dual-spring system 15 may
suitably be defined by a top plate 4 with a bore for receiving
a lever bar spring 2, an mner spring 3 and outer spring 5
sandwiched between the top plate and a bottom or base plate
1 with a threaded receptacle for securing the screw (and
accordingly the top plate) to the base plate 1. Suitably, the
outer spring 3 resists and/or provides compression of the top
plate 4 relative to the base plate 5. Suitably, the top plate 4
may be compressed under a force, e.g., the force of a
downward movement of the lever arm 10 (not shown) but
the top plate will return to its original position under the
force ol the outer spring when the compression force is
removed from the top plate 4. Suitably, the inner spring
resist expansion of the top plate 4 relative to the base plate
1. Suitably, the top plate 4 may be expanded by a force, e.g.,
the force of an upward movement of the lever arm 10 (not
shown) but the top plate will return to 1ts original position
under the force of the inner spring when the expansion force
1s removed. In this arrangement, a lever arm 10 may be
raised or lowered by a musician before the lever arm returns
to 1ts original position under the force of the spring. Suitably,
the competing forces of the inner and outer spring reduce the
chance of a string being pulled out of tune during manipu-
lation of the lever arm. The two springs preferably hold the
strings at open tuning whenever the handle is released by a
user.

FIG. 9A 15 a left side view of another embodiment of the
improved vibrato device. FIG. 9B 1s a diagram of the
movement of an adjustable pressure bar 30 in the improved
vibrato device. FIG. 9C 1s an environmental view of the
improved vibrato device. As shown, the vibrato includes a
shaft base (A), a shait handle (B), a cavity block or sliding
block (C), a knurl-lock screw (D), a lock-set screw (E), and
a handle base (F). As discussed above, the purpose of the
adjustable handle 1s to provide a shait base (A) that can
move freely around the handle base (F) while interfacing
with the top plate (1) of the compression spring so that the
vibrato can be held to a steady rest position via the mnner and
outer springs (3),(3). In one mode of operation, a musician
may suitably adjust the shaft handle vertically and horizon-
tally to customize the handle fit to the musician’s instrument
and playing-style or comfort. In one embodiment, the knurl
lock screw (D) 1s provided for raising or lowering the shaft

base (A) relative to the handle base (F) so the height of the
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handle can be customized to the user. In another embodi-
ment, the handle may be slid forward or backward within the
shaft base (A) so that the handle length relative to the strings
1s customized to the preferred location. In one mode of
operation, the knurl screw (D) and set screw (E) may both
be loosened sufliciently so that the handled can be lowered
and positioned such that the mstrument can be placed 1n a
guitar case while the handle 1s a down position without
loosening or tautening the strings of the guitar (see, e.g.,
FIGS. 10A-10B). FIGS. 9A-C also illustrate that the adjust-
able pressure bar 30 may be raised or lowered via turning the
screw 31. This adjustable pressure allows a user to adjust the
tension of the strings. It should be noted that the pressure bar
can be adjusted in use to a locations suflicient to apply as
little pressure as possible to the strings to eliminate “string
buzz.” On the other hand, some musicians prefer to increase
or decrease the pressure on the strings to modity the string’s

sound.

FIGS. 11 A-11D illustrate an alternate embodiment of the
spring system. As shown 1n FIG. 11C, a compression spring,
(3) exerts an upward force on the top plate (4) relative to the
base (1) until the shoulder of the screw (2) hits the extent of
the screw receptacle 1n the base (1). This stopping point puts
the strings 1n a neutral, rest or open tuning position. From the
open tuning position the spring system may be compressed
downward to a down position shown 1n FIG. 11B to lower
the pitch of the strings or pulled upward past the rest
position. In either situation the strings will return to the open
tuning or rest position shown i FIG. 11C due to the stop
depicted 1n that figure.

FIGS. 12A and 12B show an alternate embodiment of a
spring system. As shown, this embodiment may include a
compression spring (3) and/or a dual spring (not shown)
sandwiched between the handle base (F) and the vibrato
base () wherein the spring (3) compresses during a down
stroke of the handle (B) and handle base (F) around the
pivoting metal bar or string shaft (40). Suitably, the handle
base (F) includes a down-stroke stop (I) that prevents the
handle base from rotating the pivoting metal bar 40 beyond
a predetermined point. As shown, the down stroke stop (I)
may be defined by a set screw provided between the spring
(3) and the pivoting metal bar (40) wherein the height of the
set screw may be adjusted so that the screw abuts the vibrato
base (G) at a preferred stopping point. Suitably, the handle
base (F) includes a neutral or open tuning stop or position
that 1s defined by a set screw (H) that 1s located so that the
pivoting metal bar (40) 1s situated between the spring (3) and
the set screw (H). Suitably, the spring force of the spring (3)
will return the system to a neutral or open tuning stopping
point where the set screw (H) abuts against the vibrato base
(G3). In this embodiment, the height of the set screw (H) may
be adjusted so that the screw (H) abuts the vibrato base (G)
at a preferred open tuning point for the strings (not shown).

Although the method and apparatus 1s described above 1n
terms of various exemplary embodiments and implementa-
tions, 1t should be understood that the various features,
aspects and functionality described 1n one or more of the
individual embodiments are not limited 1n their applicability
to the particular embodiment with which they are described,
but mstead might be applied, alone or in various combina-
tions, to one or more of the other embodiments of the
disclosed method and apparatus, whether or not such
embodiments are described and whether or not such features
are presented as being a part of a described embodiment. The
principles of the disclosure may be applied to a Bigsby®
Style Vibrato, Jazzmaster Vibrato, Thus, the breadth and
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scope of the claimed invention should not be limited by any
of the above-described embodiments.

Terms and phrases used 1n this document, and variations
thereot, unless otherwise expressly stated, should be con-
strued as open-ended as opposed to limiting. As examples of
the foregoing: the term “including” should be read as
meaning “including, without limitation™ or the like, the term
“example” 1s used to provide exemplary instances of the
item 1n discussion, not an exhaustive or limiting list thereof,

“a” or “an” should be read as meaning “‘at least

the terms “a
” “one or more,” or the like, and adjectives such as
“traditional,” “normal,” “standard.”

one,
“conventional,”

“known” and terms of similar meaning should not be
construed as limiting the item described to a given time
period or to an 1tem available as of a given time, but instead
should be read to encompass conventional, traditional, nor-
mal, or standard technologies that might be available or
known now or at any time 1n the future. Likewise, where this
document refers to technologies that would be apparent or
known to one of ordinary skill in the art, such technologies
encompass those apparent or known to the skilled artisan
now or at any time in the future.

The presence of broademing words and phrases such as
“one or more,” “at least,” “but not limited to”” or other like
phrases in some instances shall not be read to mean that the
narrower case 1s intended or required in instances where
such broadening phrases might be absent. The use of the
term “assembly” does not imply that the components or
functionality described or claimed as part of the module are
all configured 1n a common package. Indeed, any or all of
the various components of a module, whether control logic
or other components, might be combined 1n a single package
or separately maintained and might further be distributed
across multiple locations.

Additionally, the various embodiments set forth herein are
described 1n terms of exemplary block diagrams, flow charts
and other illustrations. As will become apparent to one of
ordinary skill in the art after reading this document, the
illustrated embodiments and their various alternatives might
be 1mplemented without confinement to the illustrated
examples. For example, block diagrams and their accompa-
nying description should not be construed as mandating a
particular architecture or configuration.

All original claims submitted with this specification are
incorporated by reference in their entirety as if fully set forth
herein.
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I claim:

1. A spring system for tuning a string of a musical
istrument, said spring system including an open tuning
stop, said spring system comprising a compression spring
(3) that 1s located between a top plate (4) and a base (1),
where the top plate (4) 1s threaded to receive a screw (2) and
where the spring (3) exerts an upward force on the top plate
(4) relative to the base (1) until a shoulder of the screw (2)
abuts the extent of a screw receptacle i the base (1),
wherein said abutment puts a string of a musical instrument
in an open tuning position.

2. The spring system of claim 1 comprising a compression
spring (3) that 1s sandwiched between a lever arm (F) and a
vibrato base ((G), wherein compressing the spring (3) via a
down stroke of the lever arm rotates a string bar (40) until
a set screw (1) abuts the vibrato base (G), and wherein an up
stroke of the lever arm rotates a string bar (4) until a second
set screw (H) abuts the vibrato base.

3. An adjustable handle for a vibrato device of a musical
istrument, said adjustable handle comprising:

a shaft base with a lever arm rotatably and slidably
receirved therein the shaft base;

a set-screw provided 1n the shait base for restricting the
rotatability and slidability of the lever arm received
therein the shaft base;

a handle base slidably connected to the lever arm via a
knurl screw and mechanically connected to the shaft
base via a receptacle;

whereby placing the shait base in the receptacle and
setting the set screw of the shait base defines the length
of the lever arm and the height of the lever arm relative
to the musical instrument.

4. The adjustable handle of claim 3 wherein when the
lever arm 1s actuated toward the musical instrument an 1nner
spring of a dual-spring system provides resistance to the arm
wherein the tension of the mnner spring 1s increased or
decreased through the tightening or loosening of a bolt.

5. The adjustable handle of claim 4 wherein when the
lever arm 1s actuated away from the musical mstrument an
outer spring provides a force for sandwiching the inner
spring between the top plate and a baseplate of the dual-
spring system.
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