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ABSTRACT OF THE DISCLOSURE 
A piezoelectric transducer bridge for an electric guitar 

fabricated of an aluminum extrusion of U-shaped trans 
verse cross section, in which slots are cut in the extrusion 
to form cantilevers for separately supporting each string 
of the guitar. A nylon ?lament is extended longitudinally 
of the extrusion and forms the direct support for the 
strings. The ?lament, sometimes called a “bone,” may 
have its height adjusted by the musician, to provide string 
heights suiting his musical taste, yet does not acoustically 
couple the cantilevers. If the ?lament is over?led the en 
tire ?lament may be readily replaced. 

CROSS REFERENCES 

This application is a continuation-in-part of my ap 
plication, Ser. No. 483,679, entitled Electric Guitar 
Bridge, ?led Aug. 30, 1965, now US. Pat. No. 3,396,284 
issued Aug. 6, 1968, and assigned to the assignee of this 
application. 

BACKGROUND OF THE INVENTION 
Electric guitars are conventionally provided with trans 

ducers, capable of providing output in response to the 
vibrations of the strings when the latter are picked or 
plucked. In such guitars the modes of vibrations of the 
strings vary with time, from initial excitation to ?nal 
decay, and, in particular, picking or plucking a string may 
induce a vibration in one plane in space while the free 
vibration in one plane in space while the free vibrations 
of the string may be in another plane, or the plane may 
oscillate in space, depending on the precise character of 
the excitation. 

Guitar players desire that the sound of an electric 
guitar be similar to that of an acoustic guitar, but the 
conventional electromagnetic transducers employed in 
electric guitars are not capable of responding to all planes 
of vibration of a string, and usually can respond only to 
vertical vibrations, whereby the initial excitation of the 
string, which is predominately horizontal, is lost. Nor can 
such transducers operate in conjunction with nylon or 
other non-metallic strings. 

It is a function of the present invention to provide a 
string transducer, especially for an electric guitar, which 
responds to vibrations of a string occurring in any plane, 
and which responds equally well to metallic and non 
metallicv strings. 
My prior application discloses an aluminum extrusion 

of U-shaped transverse cross section, one arm of which 
is supported on a guitar body, and the other arm of which 
has slots to de?ne separate cantilevers for each string of 
the guitar. Piezoelectric transducers are provided under 
each cantilever. The slots acoustically isolate the several 
strings, and the several cantilevers. Provision is made for 
string length adjustment, and each cantilever is provided 
with a string locating notch. 

It is found that the sophisticated musician desires indi 

10 

15 

20 

25 

35 

40 

3,530,228 
Patented Sept. 22, 1970 CC 

2 
vidual adjustment of string heights. Such adjustment can 
be provided by ?ling the bone to adjust individual string 
heights. The di?iculty ensues that if the bone is over?led 
the entire bridge must be discarded. The present invention 
concerns itself with providing a nylon or other acousti 
cally isolating readily ?lable element, as part of the bridge, 
which can have its height individually formed, to adjust 
string heights on an individual or group basis, and which 
can be readily replaced if desired. Provision is additional 
ly made for closely coupling the bridge acoustically to the 
body of the guitar via a wooden spacer, while providing 
for screw adjustment of the extrusion bridge with respect 
to the spacer. 

Brie?y describing a preferred embodiment of the inven 
tion, an elongated metallic extrusion is provided, having 
the cross section of a U. One arm of the U forms a base 
which is supported on the body of a guitar, at the usual 
bridge location. The other arm is arranged to provide 
plural cantilever arms, for separately supporting each 
string of the guitar. Considering one string only, for 
simplicity of explanation, a piezoelectric crystal is placed 
between the base and a cantilever arm. Overlying the cry~ 
stal is a thin sheet copper; i.e. shim stock or the like. 
Underlying the crystal is a further shim and under the 
latter is a sheet of insulation whichhas acoustic damping 
properties. The two copper sheets then make contact 
with the electrodes of the crystal and can be conveniently 
connected to output leads. 

SUMMARY OF THE INVENTION 
A transducer string bridge includes provision for string 

length adjustment while enabling close acoustic coupling 
of the transducer to the body of the guitar, and also pro 
vision for individual string height adjustment in terms of 
a readily replaceable nylon ?lament on which the strings 
rest, the ?lament providing operatively negligible acoustic 
coupling between strings. o 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and still further objects, features and ad 

vantages of the present invention will become apparent 
upon consideration of the following detailed description 
of one speci?c embodiment thereof, especially when taken 
in conjunction with the accompanying drawings, wherein: 
FIG. 1 is a view in perspective of a guitar having a 

‘ transducer bridge according to the invention; 

60 

FIG. 2 is a view in perspective of a transducer bridge 
assembly according to the invention; 

FIG. 3 is a view in plan of the transducer bridge assem 
bly of FIG. 2; 
FIG. 4 is a view in transverse cross section taken on 

the line 4-4 of FIG. 3; and 
FIG. 5 is a view in transverse cross section taken on 

the line 5—5 of FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the accompanying drawings, 10 is an 
elongated extrusion, which may be made of aluminum, 
brass, or the like, and which has a U-shape when taken 
in cross section. Arm 11 of the U is a ‘base arm. The 
further or upper arm 14 of the extrusion is provided with 
transverse slots 15, which extend into the end wall 10a, 
of the U, and form plural cantilever arms 14a. An in— 
verted V-shaped riser 17 is provided near the forward 
edge of each arm 14a. 
The cantilever arms form individual supports for the 

strings, which are acoustically largely isolated from one 
another by the slots 15. 

Located under each cantilever arm 14a is a piezoelectric 
crystal 20. Under the crystals is a strip of thin shim stock 
21. Under each strip of shim stock 21 is a strip 22, of 
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insulation, which is resilient mechanically and which 
damps acoustic vibrations. Overlying crystal 20 is a fur 
ther strip of shim stock 23. Strip 21 thus forms one elec 
trode for all of crystal 20, and strip 23, grounded to the 
extrusion, forms the other electrode. Leads 25 are con 
nected to strips 21 and 23. 
The use of acoustic damping material 22 is particularly 

important because it serves to damp out undesirable highs, 
as clicks, pops, ?nger noise and the like, and also serves 
to acoustically isolate the crystals 20 from one another. 
The transducer bridge 10 is slidably mounted on a 

wooden base plate 16, which is in turn glued to the instru 
ment. Screw adjusting means 41, 41a are provided for 
longitudinally adjusting the position of the transducer 
bridge 10‘ with respect to the base plate 16, by turning 
nuts 41a on bolts 41. 

Longitudinal grooves 42, of generally rectangular cross 
section, are cut in the cantilevers 14a, in which is ?tted 
a nylon ?lament 43. The latter is about 1A6" in width, and 
snugly ?ts the grooves 42. The ?lament 43 is sometimes 
called a “bone.” It possesses a high degree of acoustic 
insulation longitudinally, so that crystals 20 remain acous 
tically isolated from each other. In the thickness mode, 
however, the ?lament 43 closely couples the strings 44 to 
the cantilever 14a, and thence to the body of the guitar. 
A wooden string support 40 includes two wings 45, 46 

which are cemented to the body of the guitar G. The ex 
trusion 10 extends between the wings 45, 46, resting on 
a wooden spacer 16, which in turn rests on the body of 
the guitar, and behind the extrusion 10 is located a wooden 
bridging member 47, integral with wings 45, 46, resting 
on and cemented to the body of guitar G. Extending rear 
wardly of the extrusion 10 are the two bolts 41, which 
are immovable with respect to the extrusion. The bridg 
ing member 47 includes horizontal apertures 50, through 
which bolts 41 extend, into a rearward slot 51. The bolts 
41 are immovably secured to the extrusion 10 by means 
of vertical pins 52, extending through the extrusion 10 and 
also through the bolts 41. 
Nut 41a, pertaining to the screws 41, extend into the 

slot 51. By turning the nuts 41a the screws 41, and simi~ 
larly the extrusion 10, may be moved longitudinally of 
the guitar G, to adjust string length. 
The bridging member 47 also includes openings 55 for 

the strings 44, through which the strings extend and are 
knotted around the bridging member 47. 
The extrusion 10 may be potted with soft rubbery 

material, which does not appreciably reduce amplitude 
of vibrations of the crystals 20‘, but which does maintain 
the elements of the transducer in place and enhance its 
aesthetic appeal. Su?icient pressure exists on the crystals 
20 to assure that these will operate linearly with respect 
to vibrations imparted thereto. 
While I have described and illustrated one speci?c em 

bodiment of my invention, it will be clear that variation 
of the details of construction which are speci?cally illus 
trated and described may be resorted to without depart 
ing from the true spirit and scope of the invention as 
de?ned in the appended claims. 
What is claimed is: 
1. In a transducer ‘bridge for a stringed instrument, 
an aluminum extrusion of U-shaped transverse cross 

section, said aluminum extrusion providing a base, 
means for supporting said base on said stringed instru 

ment, 
said aluminum extrusion providing discrete cantilever 

arms extending parallel to said base, there being one 
cantilever arm for each string of said stringed instru 
ment, 

a separate piezoelectric element located between each 
cantilever arm and said bridge and compressed there~ 
between, 

means for deriving voltages from said piezoelectric 
elements which are developed in response to vibra 
tions of said strings and are communicated to said 
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4 
piezoelectric elements via said cantilever arms, and 

a ?lament extending lengthwise of said cantilever arms 
and located between said strings and said cantilever 
arms, 

said ?lament having operatively negligible lengthwise 
acoustic coupling and being sufficiently soft that string 
height may be readily adjusted by removing material 
from the ?lament, 

said cantilevers including lengthwise of said extrusion 
a groove for locating and retaining said ?lament. 

2. The combination according to claim 1 wherein is 
provided a non-metallic separator located between said 
base and said stringed instrument, and 

screw means for adjusting the longitudinal position of 
said transducer bridge with respect to said string in 
strument. 

3. In a transducer bridge for a stringed instrument, 
a U-shaped elongated metallic member, - 
one of the arms of said member providing a ?at base, 
the other of the arms of said member being slotted to 

provide a plurality of cantilever arms extending pa 
rallel to said ‘base, 

a piezoelectric crystal element located intermediate 
each of said cantilever arms and said base and in con 
tact with both one of said cantilever arms and said 
base, 

a layer of electrically conductive material underlying 
and in contact with said piezoelectric elements, 

an electric and acoustic insulating layer underlying said 
layer of electrically conductive material, 

a further layer of electrically conductive material over 
lying said crystal and in contact with said cantilever 
arms, and 

string loacting ?lamentary means extending longitudi 
nally of said cantilever arms and supported thereby 
and separable therefrom. 

4. The combination according to claim 3, wherein said 
?lamentary means is a single ?lament. 

5. The combination according to claim 3, wherein said 
?lamentary means is a nylon ?lament. _ 

'6. The combination according to claim 3, wherein said 
?lamentary means is su?iciently soft that string height 
may be readily selected by removing material from said 
?lamentary means to desired extends individual to each 
string. 

7. The combination according to claim '6, wherein said 
cantilever arms include longitudinal grooves for locating 
said ?lamentary means. 

'8. In a transducer assembly for a stringed instrument, 
a wooden element extending transversely of said instru 
ment and cemented thereto, 

said wooden element including two wings separated by 
a bridging element, 

an acousto-electric transducer bridge for said strings 
extending between said wings and movable with re 
spect to said instrument, and 

screw threaded means engaging said transducer bridge 
and said bridging element for moving said transducer 
With respect to said bridging element, thereby to ad 
just the eifective lengths of the strings of said stringed 
instrument, 

wherein said acousto-electric transducer bridge includes 
an extrusion of U-shape in transverse section, and 
acousto-electric transducers positioned between the 

arms of said extrusion, the strings of said in 
strument resting on one arm of said extrusion 
and the other arm resting on said instrument, 
and 

slots in said one arm de?ning individual cantilevers 
for each of said strings. 

9. The combination according to claim v8 wherein is 
provided ?lamentary interposer means located between 
said string and said one of said arms. 

10. The combination according to claim K8, wherein said 
bridging element includes apertures through which said 
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strips extend, ends of said strings being secured to said 3,301,936 1/1967 Carman et a1 _______ __ \84——1.16 
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