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This invention relates to electrical musical in 
struments particularly of the stringed type, in 
which the vibrational energy from the strings or 
other vibrating element is amplified electrically 
instead of by the usual sound board. The in 
vention is applicable to any type of musical in 
strument involving a stretched string or other 
extended vibrating element, but is herein par 
ticularly described in a typical illustrative ap 
plication to an instrument of the violin type, it 
being of course understood that this disclosure 
is for illustrative purposes only and implies no 
limitation on the field of application of the in 
vention. 
The present invention contemplates electro 

magnetic transduction of the energy of the string 

O 

vibrations into electrical energy vibrations. Two : 
Variational methods of electromagnetic transduc 
tion of string energy into electrical energy are 
known: first, taking an electrical current from 
the winding of an electromagnet in the field of 
which a paramagnetic string is vibrated, and 
second, taking the electrical current from an 
electrically conductive string vibrated in the field 
of a magnet. The string may of course be either 
predominantly magnetic, as in the instance of a 
steel wire, or may be chosen or constructed for 
electrically conductive properties, e. g. a conduc 
tive wire, or a gut string wound with an elec 
trically conductive wire, or may have both mag 
netic and conductive properties. While the 
present invention is broadly applicable to either 
of these methods of electromagnetic transduction, 
I prefer to illustrate the invention in a preferred 
form in which the electrical current is taken from 
the string rather than from the Windings of a 
fleld magnet, without, however, any implied 
limitation thereto except where expressly indi 
cated. 
Objects of the invention are: 
To provide an improved system of electromag 

netic transduction of string vibrations into elec 
trical vibrations; 
To provide an electromagnetic system assuring 

effective transduction of all Overtones within the 
desired range of the instrument; 
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To provide an electromagnetic system of trans 
duction wherein the fundamental and OvertOne 
frequencies of a given tone are reproduced at a 
predetermined ratio; 

50 

To provide a practical and effective arrange 
ment and construction of a magnet and string 
supporting means; 

cal instrument having electromagnetic transduc 
tion and electrical output means; and 
To equip a string musical instrument of the 

violin type with simple and practically arranged 
electromagnetic transduction and string sup 
porting means. 

In accordance with the preferred form of the 
present invention herein chosen for illustrative 
purposes, a portion of each vibrating string ad 
jacent one of its points of support, or adjacent 
a defined end of the vibrating length of the string, 
vibrates in a transverse magnetic field, the length 
of Such portion of the string being no greater 
than one half, and preferably no greater than 
One quarter the wave length (in the string) of 
the highest overtone of interest. As a result of 
the cutting of magnetic lines of force by the 
vibrating string an electromotive force is gen 
erated in the string which is proportional to the 
product of field strength string vibration velocity, 
and the length of the string in the field. This 
electromotive force actuates an amplifier whose 
output is reproduced by a suitable speaker. 
Transduction in this manner from a limited 
length of string (one half wave length or less of 
the highest frequency of interest) adjacent one 
end of its vibrating length avoids the possibility 
of an occurrence of a node of any overtone fre 
quency of interest within the string length in the 
magnetic field, such as would result in partial or 
total suppression of any such frequency. How 
ever, as a result of transduction from a compara 
tively short length of string adjacent one end of 
its vibrating length, the higher overtones are 
proportionately made predominant due to the 
string velocities being disproportionately higher 
in the higher harmonics for that section of the 
string. A feature of the invention is the use of 
a corrective network designed to compensate such 
predominance. Of course, for special effects, it 
may be desirable that the overtones be repro 
duced at high amplitude, in which event the cor 
rective network would be omitted. Or, by suit 
able adjustment, the network may be employed 
to emphasize or suppress either the high or low 
range of the instrument. 
With this brief preliminary discussion in mind, 

reference is now directed to the accompanying 
drawings showing a typical and illustrative ap 
plication of the invention to an instrument of 
the violin type, and in which: 

Fig. l is a plan view of an instrument of the 
Violin type having one embodiment of the present 

To provide a practical and simple stringed musi- 55 invention applied thereto; 



2 
r 2 is a cross section taken on line 2-2 of 

Fig. 3 is a view taken as indicated by line -3 
of Fig. 1; 

Fig. 4 is a view taken as indicated by line 4-4 
of Fig. 3; 

Fig. 5 is a view taken on line 5-5 of Fig. 4; 
Fig. 6 is a section taken on broken line 6-6 

of Fig. 4; - 
Fig. 6a is an enlarged detail of a portion of 

Fig. 6; 
Flg. 7 is a diagram showing a method of elec 

trical connection of the strings of the instru 
ment; 

Fig. 7a is a diagram showing a variational 
method of electrical connection of the strings of 
the instrument; 

Fig. 7b is a diagram showing another varia 
tional method of electrical connection of the 
strings of the instrument; 

Figs. 8, 9 and 10 show different electrical means 
for compensation of any tendency to dispropor 
tionately high level of reproduction of the higher 
harmonics; 

Fig. 11 is a view similar to Fig. 6 but showing 
a modification; 

Fig. 12 is a section on line 2-2 of Fig. 11; 
Fig. 13 is a view similar to a portion of Fig. 6, 

but showing the addition of a magnetic shield, 
this view being taken on lines 3-3 of Fig. 14; 
and 

Flg. 14 is a view similar to Fig. 4, but showing 
the addition of the magnetic shield of Fig. 13. 
In the drawings a structure is illustrated which 

resembles in physical outline an instrument of 
the violin type, comprising a skeletonized box or 
frame , exteriorly shaped like the box of a usual 
violin, but without the usual sound board, the 
front and back of the instrument being entirely 
cut away, for instance as outlined at 6. The 
open frame representing the box of the usual 
violin is desirable simply from the standpoint of 
appearance, or from the standpoint of the per 
former who is accustomed to the physical form 
and "feel' of the standard instrument; function 
ally, however, the framework 5 in the exterior 
shape of a violin box is not necessary, and any 
suitable means for support of the functional 
members of the instrument may be substituted if 
desired. 
The illustrated structure includes a usual fin 

ger board , positioned with relation to frame 
5 in the usual manner, and supported by a neck 

of conventional form. At the outer end of 
finger-board 7 and neck 8 is a peg box 9 
with the usual pegs 20. 
Frame 5 supports a longitudinally extending 

rib 22, braced by transversely extending cross 
pieces 23. The inner end of finger-board 7 is 
supported by a bracing member 24 extending up 
wardly from rib. 22 (see Fig. 3). 

10 

20 

30 

35 

40 

5 5 

CO 

Mounted on rib. 22 and extending rearwardly 
from member 24 is a base member 25 for the 
transducer generally indicated at T. Base mem. 
ber 25, which is preferably formed of non-mag 
netic material, is shown as secured to rib 22 by 
means of screws 26. Secured to rib. 22 innedi 
ately to the rear of base member 25 is an anchor 
piece 28, the underside of which is recessed, as 
indicated at 30, and bayonet slots 3 adapted to 
take the knotted ends 32 of strings 33 are formed 
in member 28 above said recess. 
A quarter-round string engaging element 36 is 

formed on member 28 just forwardly of slots 3, 
the strings anchored in slots 3 passing upward 

2,239,985 
ly and forwardly over the curved string-engaging 
face 86a of this element, and being frictionally 
engaged by the latter, so as to reduce the pull of 
the tensed strings against knots 32. From ele 
ment 36 the strings pass through transducer T, 
which includes a later-described bridge element 
for the strings, and then extend along finger 
board 7 to pegbox 9. 
The outer end of finger-board , adjacent peg 

box 9, is provided with a raised bridge portion 
a, and in the present illustrative form of the 

invention, this bridge portion has embedded 
therein two electrically conductive inserts 40 
provided with string engaging notches 4, each 
insert 40 engaging and electrically interconnect 
ing two of the strings, as indicated in Figs. 1 
and 2. The finger-board is of course formed of 
Suitable insulation material. 
The strings themselves, in the illustrative form 

of the invention, in which the electrical energy 
is taken from the strings, are of course electri 
cally conductive. 
Transducer T comprises, in its present illus 

trative form, a permanent magnet block 50, a 
front lower pole piece 5 mounted against the 
forward side of block 50 and extending upwardly 
therefrom to present an upwardly facing pole 
tip 55, and a rear and upper pole piece made up 
of a member 52 mounted against the rearward 
Surface of block 50 together with a forwardly 
extending member 53 mounted on the upper end 
of member 52 and provided with a downwardly 
facing pole tip 54 positioned immediately Over 
the aforementioned pole tip 55. Pole piece mem 
bers 5 and 52 are secured to magnet block 50 
as by screws 56, pole piece member 53 being un 
derstood to be secured to member 52 as by means 
of suitable screws, not shown. The assembly is 
secured to base member 25 by means of Screws 
58 passing through base member 25 and engag 
ing members 5 and 52. 

Pole tip 55 serves as or supports a bridge for 
strings 33, being curved in substantial conform 
ity to the shape of the usual violin bridge (see 
Fig. 4). Pole tip 55 is thus defined at the top by 
a surface 60 curved in a direction transversely 
of the strings, and sloped downwardly in a for 
ward direction, in parallelism with the strings, 
together with a similarly curved rearwardly bev 
eled surface 6. Mounted in recesses 63 in bev 
eled surfaces 6 are insulation bridge-inserts 64, 
typically made of ivory, which project upwardly 
just above surface 60 and are provided at their 
upper edges with string engaging notches 66. 
One of said bridge insertS is provided for each of 
strings. 33, as illustrated in Fig. 5, and between 
said inserts, pole tip 55 is preferably formed with 
dividing notches 68, which serve a purpose ap 
pearing later. The backs of bridge inserts S4 are 
provided with electrically conductive contact ele 
ments 70 which are engaged by the strings just 
back of notches 66. Electrical connections are 
made to these contact elements, in a manner 
later to be described. It will of course be under 
stood that any other suitable expedient may be 
employed for contacting the strings back of the 
bridge; that here shown however is simple and 
preferred at present. Strings 33 pass forwardly 
from quarter rounded element 36 through insu 
lation tubes 12, typically formed of ivory, which 
extend through suitable bores in pole piece nem 
ber 52. The strings next engage conductive ele 
ments 70, and then bridge-notches 68, which sup 
port them a short distance above pole tip sur 
face 60 (sufficient clearance being provided to as 
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sure that the strings will not touch surface 60 
when set into vibration), thence going forwardly 
and passing over conductive bridge elements 40 to 
the pegbox, as previously described. 
Upper pole tip. 54 has a lower defining surface 

75 which is curved, transversely of the strings, in 
conformity to lower pole tip surface 60, being 
spaced a short distance above strings 33, with 
just sufficient clearance to avoid interference 
with the vibrating strings. Upper and lower pole 
piece surfaces are symmetrical and parallel to 
one another and to the strings, so that the field 
between said surfaces will be perpendicular to . 
the strings. Surface 5 is formed, between 
strings 33, with notches 76 similar to and posi 
tioned over the previously described notches 68 
in the lower pole tip. 
Magnet block 50 is so polarized that pole tips 

54 and 55 are of opposite magnetic polarity, and 
produce concentrated magnetic fields in the nar 
row air gaps g between surfaces 60 and 5. The 
notches in the pole tip faces serve to concentrate 
the magnetic field in gaps g. 
The pole tip surfaces 60 and 75, shaped as de 

scribed (see Fig. 6a), provide a substantially uni 
form field concentration from the point of Sup 
port, or point of vibrating end, of the strings de 
fined by bridge elements 64, to a point located 
somewhat forwardly of the co-planar front faces 
5a and 53a of the pole pieces. The length of 
this substantially uniform field, measured for 
wardly from the point of support of the strings 
by bridge elements 64, is designated as if in Fig. 
6a. There is of course no precise end point at 
which the field terminates; the concentration of 
the field falls off fairly abruptly, however, and 
dimension f is the distance from the ends of the vibrating lengths of the strings defined by bridge 
elements 64, to the effective boundary of the 
uniform field. This dimension f should be no 
greater than the quotient of the vibrating length 
of the string (measured forwardly from bridge 
element 64) and one-half, or preferably one quar 
ter, the wave length on the string of the highest 
overtone which it is desired to effectively re 
produce. This consideration will be dealt with 
more fully at a later point in the Specification. 
The two electrically conductive bridge inserts 

40 at the outer end of the finger-board electri 
cally connect each outside string to the inside 
string next to it, and the two inside strings are 
electrically interconnected by an electrical con 
nection 80 between the two conductive elements 
To engaged by said strings just back of the rear 
ward points of support of the strings by bridge 
elements 64. External electrical connections 8 
and 82 are made to conductive elements to en 
gaged by the outer strings. The four strings are 
thus here shown as electrically connected in Se 
ries, as indicated in the diagram of Fig. 7; a par 
allel connection is possible, but introduces con 
plications, and the series connection is accord 
ingly preferred. 

Fig. 7a indicates diagrammatically a variaton 
almanner of connection of the strings. In this 
instance, the bridge or transducer ends of one 
outside string and the adjacent inside string are 
provided with external connections 8 and 82, 
and the same ends of the two remaining strings 
are connected by a conductor 800. At the other 
ends of the strings, conductors 0 and 10 inter 
conneet alternate strings, as indicated. It will 
be evident that the four strings form two loops 
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wound in opposite directions, so that electronoe 
tive forces generated in the two loops by pick up 

3 
of stray fields will buck and substantially cancel. 
Fig. 7b shows a further modification, which avoids 
Overlapping of the two loops, as its done in the 
form of Fig. a. . In Fig. 7b, the outer end of 
the two outside strings are connected to the ad 
jacent inside strings by conductors ea and la, 
external connection 8 is made to the bridge end 
of one outside string, the adjacent inside string 
is connected to the other outside string by con 
ductor 89b, and the other external connection 82 
is made to the remaining inside string. It will 
be evident that the two loops are again in oppo 
sition, so that electromotive forces generated by 
pick up of stray fields will be in opposition. 

It will be understood that external connections 
8 and 82 may lead to any suitable amplifying 
Systern and loud speaker or other translating ap 
paratus. Typical and preferred forms of the 
Output system will be described later. 

Strings 33 are set into vibration by bowing, 
plucking, etc. in the usual manner. It may here 
be noted that while in a violin or cello type in 
strument the transducer is located at the bridge 
end of the string, i. e., near the point of string 
excitation, this is necessary only in an instru 
ment of this type, where the strings are fingered, 
and the vibrating length of string is between the 
depressed finger and the bridge. In a harp or 
piano, on the other hand, the transducer may, 
if desired, be located at the ends of the strings 
remote from the point of excitation, and in fact 
such location is of some advantage. 
The vibrating strings cut the magnetic lines 

of force between pole tips 54 and 55, and have 
electromotive forces set up in them proportional 
to the velocity components of the strings which 
are at right angles to the field. The strings need 
not of course vibrate exactly at right angles to 
the field, since an electromotive force will be 
generated if the strings cut any of the lines of 
force i. e., vibrate in any plane except the plane 
parallel to the field. 

It has previously been stated that the length 
of the magnetic field in which the string operates 
(dimension f) should be no greater than one half 
the wave length along the string of the highest 
overtone which it is desired to reproduce. It be 
ing understood that the fundamental is the first 
partial, the first overtone is the second partial, 
and so on, to assure transduction of the higher 
partials, dimension if should therefore not ex 
ceed L/n, where L is the vibrating length of the 
String, and n is the number of the highest partial 
of interest. 
As typical of the invention, it may be desired 

to reproduce up to the 60th partial orthereabouts, 
in which case dimension f is made no greater 
than L/60, which is one-half the wave length in 
the string of the 60th partial. No node of any 
partial up to the 60th will then occur between 
the bridge element and the outer effective bone 
dary of the magnetic field. There is of course a 
node of each partial at the bridge element, and 
a node of the 60th partial at the Outer boundary 
of the field, but no node of any partial up to the 
60th occurs between these limits. There is there 
fore avoided partial or total suppression or 'can 
cellation' of any Overtone frequency within that 
range such as results from relative movement in 
opposite directions in the field of portions of the 
string on opposite sides of such a node. 

For greater precision in the System as a whole, 
the field may be restricted to a dimension no 
greater than L/2, though experiment indicates 
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that, at least for an instrument having the string 
length of a violin, a length of no greater than 
L/n in the magnetic fleld is a sufficient restric 
tion for good results. For an instrument having 
greater string length, as in a cello, it is advisable 
to restrict the effective magnetic field to I/2n. 
The transducer as thus described results in the 
delivery of an electrical current which is accu 
rately related to the absolute velocity of the wi 
brating string of the instrument for a restricted 
length adjacent its defining point at one end. 
Because the effective magnetic field of the trans 
ducer is restricted to a given length adjacent end 
points of the vibrating lengths of the strings, the 
energy of the fundamental of each string as 
well as that of all overtones designed to be pres 
ent is fully and faithfully transduced. 
As previously mentioned, however, the higher 

harmonics tend to be proportionately made pre 
dominant, as compared to a conventional tone, 
in transduction in the manner described. Ac 
cordingly, a corrective net-work may be employed 
where it is desired to compensate such pre 
dominance as far as desired. It will be evident 
that the corrective network may be employed at 
any point in the system, either between the trans 
ducer and the amplifier, within the amplifier, be 
tween the amplifier and speaker, or in the Speak 
er; and that its corrective influence may be more 
or less, as desired. 

Fig. 8 shows one illustrative circuit embodying 
a suitable corrective network. In the diagram of 
Fig. 8, the generator indicated at S is representa 
tive of the generator constituted by the series 
connected strings vibrating in the magnetic field. 
Resistance ro represents the resistance of the 
strings themselves. The strings are indicated as 
being connected by leads 94 and 95 to the input 
side of a suitable amplifier 96, the latter having 
an output circuit 97 leading to a loudspeaker 98. 
A variable resistor r1 and variable capacitor C, 
connected in series with each other, are con 
nected in shunt across circuit 94, 95. Proper 
adjustment of the resistance and capacitance of 
r1 and C enables the required or desired correc 
tion or compensation to be made. 

Fig. 9 shows a variational circuit, which is in 
general like that of Fig. 8, except that a correc 
tive network is employed between the amplifier 
and speaker instead of ahead of the amplifier. : 
As typically indicated in Fig. 9, one of amplifier 
output leads 97 has connected in series therein 
a network comprising parallel connected variable 
inductor L2, variable capacitor C2 and variable re 
sistor r2. 
amplitude of different regions of the frequency 
spectrum may be emphasized or suppressed as 
desired. 

Fig. 10 shows a further modified electrical cir 
cuit, in which a compensating network is em 
ployed within the amplifier. In this instance, cir 
cuit 94-95 connected to the instrument is cou 
pled by means of transformer 0 to the grid 
circuit of the first vacuum tube 2 of a suit 
able amplifier 3. Amplifier 3 is shown to 
have, in addition to vacuum tube 2, a vacuum 
tube 5 resistance-coupled to tube 2. As 
shown, the plate of tube 2 is connected via 
coupling resistor 23 to positive B voltage, and an 
intermediate tap on resistor 23 is connected by 
conductor 2 to the grid of tube 5, a grid con 
denser 22 being included in conductor 2. The 
fundamental circuiting for tubes 2 and 5 is 
conventional and will be understood without de 
tailed description, though the following charac 

By adjustment of these members the ; 
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teristics of the illustrated circuit may be noted. 
Tube 2 is preferably a pentode, with screen grid 
connected via conductor 2a and a series re 
sistance 2 to positive B voltage, and with sup 
pressor grid connected as usual to the cathode. 
The cathode elements of tubes 2 and 5 are 
connected to ground via grid biasing resistors 
24, in a conventional manner, and tube 5 is 
provided with a grid leak 25. The grid bias 
resistor 24 of tube f5 is shunted by condenser 
26. 
A compensating network 30 is connected be 

tween tubes 2 and 15, and as here shown, com 
prises Series arranged variable resistor ra, variable 
capacitor C3 and variable inductor L3, connected 
between circuit f2 and ground. The output of 
tube 5 is connected into a further amplifier sec 
tion 34, which may comprise one or more ad 
ditional tubes, and the output of section 34 
is connected as before to speaker 98. 
These examples are typical of corrective means 

which may be employed to approximate the nor 
mal or any desired relative sound energy levels 
of all frequencies within the range desired to be 
reproduced. By suitable adjustment, corrective 
Systems of this type may be employed to give 
predominance to or to suppress the high or low 
frequency ranges of the instrument, as may be 
desired. For example, to relatively increase the 
predominance of the low frequencies, ri in Fig. 8 
may be decreased relatively to C. 

Figs. 11 and 12 show a modification, in which 
the strings are electrically connected just for 
Wardly of the transducer instead of at the outer 
end of the finger board. It is to be understood 
that the conductive inserts at the outer end of 
the finger board may in this instance be omitted. 
As here illustratively shown, the forward side 
of pole piece 5 is formed with a projecting 
ledge 50, which serves as a support for a set of 
connections to strings 33. This ledge 50, which 
is arcuate shaped, and of the same curvature as 
pole faces 60 and 75, is illustratively shown as 
provided with insulation bushings 52 into which 
are threaded studs 53, one for each string. Con 
ductive wires S5 are coiled at their upper ends 
around strings 33, as at 56, and at their lower 
ends are anchored to studs 53, for example, in 
the manner clearly illustrated in the drawings. 
As illustrated, the lower ends of the wires are 
passed through passages 58 extending down 
Wardly into the upper ends of the studs and 
then out through the sides thereof, being finally 
anchored by coiling around the outsides of studs 
53. Studs 53 are so positioned in ledge 50 that 

wires 55 are disposed in a fan-like arrangement, 
So as to be substantially radial to curved pole 
piece faces 60 and 75 (see Fig. 12). Suitable 
connections are then made between proper con 
ductors f55; for example, connections 60 and 
6 are made just above studs 53, as illustrated. 
By this means, the total length and therefore 

the electrical resistance of the electric circuit 
through the strings is reduced to a minimum. 
Stray pick-up by the strings from extraneous 
Sources is also minimized. By making the con 
nection points of wires ? 55 with the strings close 
to the plane defined by surfaces 5 fa and 53a, 
as for example at the forward limit of the uni 
form field, defined by f in Fig. 6a, the effects of 
fringing flux are greatly reduced. A further ad 
vantage is that connection wires 55 when prop 
erly tautened damp the tendency of the strings to 
vibrate in any direction except at right angles 
to the magnetic field. It will be understood that 
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wires 55 are preferably not soldered to strings 
33, and being simply tightly colled or otherwise 
looped thereabout, afford resilient or yielding 
connections which do not rigidly confine the 
strings against movement at right angles to the 
pole faces, but instead serve to damp and mini 
nize any tendency to vibrate in said direction. 

Figs. 13 and 14 show the addition of a mag 
netic shield for reducing fringing flux, which, for 
best results, is preferably used in connection with 
the form of the invention shown in Figs. 1-6a. 
This shield, designated generally by numeral 
80, consists preferably of a number of paramag 

netic laminations 8, preferably of a high per 
meability alloy, mounted adjacent the flat front 
surfaces Sla and 53a of pole pieces 5 and 53. 
These aminations, which may typically be ap 
proximately .015' in thickness, and of such shape 
as indicated in Figs. 13 and 14, are magnetically 
separated from one another; oxide coatings on 
the surfaces of the laminations will serve this 
purpose. They are also separated from pole 
pieces 5 and 53 by a non-magnetic iamination 
82, which may be of approximately .015' in 

thickness, and which may be of a material such 
as aluminum. The laminations are secured to 
pole piece 5 as by means of non-magnetic screws 
f83. Holes 84 are provided to pass the strings. 
This shield very greatly reduces the fringing flux, 
and limits the action to the space between the 
poles. It is also advantageous to grade the lami 
nations 8, using for the laminations in the 
stronger part of the field, near the pole pieces, 
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alloys having high permeability for large mag- . 
netizing forces, and for the more distant lamina 
tions, in the weaker portions of the field, alloys 
having high permeability for low magnetizing 
forces. 

It will be understood that the drawings and 
description are for illustrative purposes only, and 
that various changes in design, structure and ar 
rangement may be made without departing from 
the spirit and scope of the invention or of the 
appended claims. It will be further understood 
that while I have shown the invention as applied 
to an instrument of the violin type, no limitation 
thereto is to be inferred, as the invention is also 
applicable to other types of instruments of the 
stringed type, such as the piano or harp, and is 
even applicable, in its broader aspects, to instru 
ments having vibrating elements of types other 
than stretched strings. Further, the use of the 
phrase "electrical field" in the claims is intended 
to be generic to the magnetic field disclosed or 
any equivalent of such an energized field that is 
capable of being confined to the particular zone 
described and which will cooperate with the 
string or other vibrating member in said Zone to 
cause a current to flow proportional to the move 
ment of the member. 

I claim: 
1.In a stringed electrical musical instrument 

having a frame and a plurality of laterally spaced 
vibratable strings stretched thereon, a magnet 
mounted on said frame having one pole piece 
structure extending toward said strings, a plul 
rality of bridge elements mounted directly on said 
polepiece structure engaging said strings to de 
fine one end of a vibrating length of each string, 
and said pole piece structure having a pole face 
extending a limited distance beginning at said 
defined string ends along the vibrating strings, 
said magnet having a portion extending rear 
wardly from said pole piece structure in a direc 
tion along the strings, and having a pole piece 
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structure of Opposite polarity reaching from said 
last mentioned magnet portion across the path of 
the strings and forwardly along the strings, said 
pole piece structure having apertures passing 
said strings with clearance, and being formed 
with a pole face located on the opposite side of 
the strings from and presented in opposition to 
said first mentioned pole face. 

2. In a musical instrument having a longitudi 
nally stretched vibrating member adapted to be 
vibrated transversely; the combination of trans 
ducing means including a magnet structure with 
a pair of pole pieces having opposed pole tip faces 
positioned spacedly in substantial parallelism at 
opposite sides of the vibrating member, a bridge 
element mounted on one of the polepieces and en 
gaging the vibrating member to define one end 
of its vibrating length, the pole tip faces of both 
pole pieces extending from the bridge element 
longitudinally along said vibrating length a 
limited distance equal to a small part of the 
vibrating length and terminating at co-planar 
end faces of the pole pieces which are transverse 
of the vibrating length, and a magnetic shield 
mounted on the pole pieces adjacent their end 
faces and having a passageway for the vibrating 
member; all so that a transverse magnetic field 
is established which extends with substantial 
uniformity from the defined vibrating end a 
limited distance along the vibrating member. 

3. A musical instrument. Comprising an ex 
tended vibrating member having a fundamental 
Vibration and at least one overtone, and trans 
ducing means, said transducing means being 
positioned along the length of said vibrating 
member throughout a zone including a common 
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nodal point of all of the frequencies of vibration 
occurring in said member, said zone extending 
along said member on one side only of said 
nodal point a distance no longer than one-half 
the Wave length of the highest frequency to be 
transduced, whereby all of the desired frequen 
cles occurring in the vibrating member may be 
picked up. 

4. A musical instrument in accordance with 
claim 3 wherein said zone extends on one side 
only of said nodal point a distance less than one 
quarter of the wave length of the highest fre 
quency to be transduced. 

5. A musical instrument comprising an ex 
tended vibrating member having a fundamental 
vibration and at least one overtone, means co 
operating with said member throughout a zone 
including a common nodal point of all the fre 
quencies of vibration occurring in said member 
to effect the translation of the vibrant energy 
existing in said zone, said zone extending along 
said member on one side only of said nodal point 
a distance no longer than one-half the wave 
length of the highest frequency of vibration to 
be translated, and amplifying means to receive 
said translated energy whereby it may be made 
audible. 

6. A musical instrument comprising an ex 
tended vibrating member having a fundamental 
vibration and at least one overtone, means for 
producing an electrical field, said means extend 
ing along the length of said vibrating member 
and adjacent thereto throughout a zone includ 
ing a common nodal point of all the frequencies 
of vibration occurring in said member, said zone , 
extending along said member on one side only of 
said nodal point a distance no longer than one 
half the wave length of the highest frequency 
to be picked up, said field being confined sub 



6 
stantially to said zone, the movement of Said 
member through said field causing a current to 
flow proportional to its movement, a circuit in 
cluding an amplifier in which said current flows, 
said amplifier thus serving to make audible the 
vibrant energy in said Zone. 

7. A musical instrument comprising an ex 
tended vibrating member having a fundamental 
vibration and at least one overtone, means for 
producing an electrical field, said means extend 
ing along the length of said vibrating member 
and adjacent thereto throughout a Zone includ 
ing a common nodal point of all the frequencies 
of vibration occurring in said member, said 
means including a magnet, said Zone extending 
along said member on one side only of said nodal 
point a distance no longer than one-half the 
wave length of the highest frequency to be 
picked up, said field being confined substantially 
to said zone, the movement of said member 
through said field causing a current to flow pro 
portional to its movement, a circuit including an 
amplifier in which said current flows, said am 
plifier thus serving to make audible the vibrant 
energy in said zone. 

8. A musical instrument comprising an ex 
tended vibrating member having a fundamental 
vibration and at least one overtone, means for 
producing an electrical field, said means extend 
ing along the length of said vibrating member 
and adjacent thereto throughout a Zone includ 
ing a common nodal point of all the frequencies 
of vibration occurring in said member, said 
means including a magnet having its pole pieces 
of different polarity on opposite sides of said 
member, said Zone extending along said member 
on one side only of said nodal point a distance 
no longer than one-half the wave length of 
the highest frequency to be picked up, said field 
being confined substantially to said Zone, the 
movement of said member through said field 
causing a current to flow proportional to its 
movement, a circuit including an amplifier in 
which said current flows, said amplifier thus 
serving to make audible the vibrant energy in 
said zone. 

9. A musical instrument comprising an ex 
tended vibrating member having a fundamental 
vibration and at least one overtone, said mem 
ber being electrically conductive, and means for 
producing a uniform electrical field extending 
along the length of said vibrating member 
throughout a zone including a common nodal 
point of all the frequencies of vibration occur 
ring in said member, said zone extending along 
said member on one side only of said nodal 
point a distance no longer than one-half the 
wave length of the highest frequency to be 
picked up, said vibrating member having a cur 
rent induced therein proportional to its move 
ment through said field, and means to receive 
said current and convert it into sound energy 
whereby the vibrant energy in said zone may be 
made audible. 

10. A musical instrument comprising an ex 
tended vibrating member having a fundamental 
vibration and at least one overtone, said mem 
ber being electrically conductive, and means for 
producing an electrical field extending along the 
length of said vibrating member throughout a 
Zone including a common nodal point of all the 
frequencies of vibration occurring in said mem 
ber, said means including pole pieces of dif 
ferent polarity on opposite sides of said mem 
ber, said zone extending along said member on 
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one side only of said nodal point a distance no 
longer than one-half the wave length of the 
highest frequency to be picked up, Said vibrat 
ing member having a current induced therein 
proportional to its movement through said field, 
and means to receive said current and convert 
it into sound energy whereby the vibrant energy 
in said zone may be made audible. 

11. A stringed musical instrument having a 
frame and a stretched string thereon, said string 
having a fundamental vibration and at least 
one overtone, means for producing an electrical 
field, said means extending along the length of 
said string and adjacent thereto throughout a 
zone including a common nodal point of all the 
frequencies of vibration occurring in said string, 
a bridge on said frame for defining said nodal 
point, said zone extending along said string on 
one side only of said nodal point a distance no 
longer than one-half the wave length of the 
highest frequency to be picked up, said field 
being confined substantially to said Zone, the 
movement of said member through said field 
causing a current to flow proportional to its 
movement, a circuit including an amplifier in 
which said current flows, said amplifier thus 
serving to make audible the vibrant energy in 
said Zone. 

12. A stringed musical instrument having a 
frame and a stretched string thereon, said string 
having a fundamental vibration and at least one 
overtone, means for producing an electrical field, 
said means extending along the length of said 
string and adjacent thereto throughout a Zone 
including a common nodal point of all the fre 
quencies of vibration occurring in said string, 
said means including a magnet having its pole 
pieces of different polarity on opposite sides of 
the string, a bridge on said magnet for defining 
said nodal point, said Zone extending along said 
string on one side only of said nodal point a 
distance no longer than one-half the wave length 
of the highest frequency to be picked up, said 
field being confined substantially to said zone, 
the movement of Said member through. Said field 
causing a current to flow proportional to its 
movement, a circuit including an amplifier in 
which said current flows, said ampifer thus 
Serving to make audible the vibrant energy in 
Said Zone. 

13. A stringed musical instrument having a 
frame and a stretched string thereon, said string 
having a fundamental vibration and at least one 
Overtone, means for producing an electrical field, 
said means extending along the length of said 
string and adjacent thereto throughout a zone 
including a common nodal point of all the fre 
quencies of vibration occurring in said string, 
said means including a magnet having a pole 
piece engaging the string to define said nodal 
point, said pole having a face adjacent said 
string to determine said zone, said zone extend 
ing along said string on one side only of said 
nodal point a distance no longer than one-half 
the wave length of the highest frequency to be 
picked up, said field being confined substantially 
to said Zone, the movement of said member 
through said field causing a current to flow pro 
portional to its movement, a circuit including an 
amplifier in which said current flows, said am 
plifier thus serving to make audible the vibrant 
energy in said zone. 

14. A stringed musical instrument having a 
frame and a stretched string thereon, said string 
having a fundamental vibration and at least one 
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overtone, said string being electrically conduc 
tive, and means for producing an electrical 
field extending along the length of said string 
throughout a Zone including a common nodal 
point of all the frequencies of vibration Occur 
ring in said string said means including a magnet 
having pole pieces of different polarity On Op 
posite sides of said string, one of said pole pieces 
engaging said string to define said nodai point, 
said pole pieces having faces adjacent said string 
to determine said Zone, said Zone extending along 
said string on one side only of said nodal point 
a distance no longer than one-half the Wave 
length of the highest frequency to be picked up, 
said string having a current induced therein 
proportional to its movement through Said field, 
and means to receive said current and convert 
it into Sound energy whereby the vibrant energy 
in said Zone may be made audible. 

15. A stringed musical instrument having a 
frame and a plurality of stretched strings there 
on, said strings each having a fundamental Wi 
bration and at least one overtone, means for 
producing an electrical field, said means ex 
tending along the length of each of said strings 
and adjacent thereto throughout a Zone includ 
ing a common nodal point of all the frequencies 
of vibration occurring in each of said strings, 
said means including a magnet having pole 
pieces of different polarity on opposite sides of 
each of said strings, said oppositely disposed 
pole pieces being notched between said strings 
to provide portions extending into close proX 
imity to each of said strings to concentrate said 
field, a bridge on said frame for defining said 
nodal points in each of said strings, said Zone 
extending along each of said strings on One 
side only of its respective nodal points a dis 
tance no longer than one-half the wave length 
of the highest frequency to be picked up, Said 
field being confined substantially to said zone, 
the movement of said member through said field 
causing a current to flow proportional to its 
movement, a circuit including an amplifier in 
which said current flows, said amplifier thus 
serving to make audible the vibrant energy in 
said Zone. 

16. A stringed musical instrument having a 
frame and a stretched string thereon, said string 
having a fundamental vibration and at least One 
overtone, means for producing an electrical field, 
said means extending along the length of said 
string and adjacent thereto throughout a zone 
including a common nodal point of all the fre 
quencies of vibration occurring in said string, 
said field being perpendicular to the plane in 
which said string vibrates, a bridge on said frame 
for defining said nodal point, said Zone extend 
ing along said string on one side only of said 
nodal point a distance no longer than one-half 
the wave length of the highest frequency to be 
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picked up, said field being confined substantially 
to said zone, the movement of said member 
through said field causing a current to flow pro 
portional to its movement, a circuit including an 
amplifier in which said current flows, said am 
plifier thus serving to make audible the vibrant 
energy in said Zone. 

17. A stringed musical instrument having a 
frame and a stretched string thereon, said string 
having a fundamental vibration and at least one 
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overtone, means for producing an electrical 
field, said means extending along the length of 
said string and adjacent thereto throughout a 
Zone including a common nodal point of all the 
frequencies of vibration occurring in said string, 
said field being perpendicular to the plane of 
string vibration, said means including a magnet 
having its pole pieces of different polarity dis 
posed on opposite sides of said string to create 
said field, a bridge on said frame for defining 
Said nodal point, said Zone extending along said 
string on one side only of said nodal point a 
distance no longer than one-half the wave length 
of the highest frequency to be picked up, said 
field being confined substantially to said Zone, 
the movement of said member through said field 
causing a current to flow proportional to its 
movement, a circuit including an amplifier in 
which said current flows, said amplifier thus 
serving to make audible the vibrant energy in 
Said Zone. 

18. A stringed musical instrument having a 
frame and a plurality of stretched strings there 
On, said strings each having a fundamental vi 
bration and at least one overtone, said strings 
being electrically conductive, and means for pro 
ducing an electrical field extending along the 
length of each of said strings throughout a Zone 
including a common nodal point of all the fre 
quencies of Vibration occurring in each of said 
strings, said means including a magnet having 
pole pieces of different polarity on opposite 
sides of each of said strings, said oppositely 
disposed pole pieces being notched between said 
strings to provide portions extending into close 
proximity to each of said strings to concentrate 
said field, a bridge on said frame for defining 
Said nodal points in each of Said strings, said 
ZOne extending along each of Said strings on 
one side only of its respective nodal points a dis 
tance no longer than one-half the wave length 
of the highest frequency to be picked up, each 
of Said strings having a current induced therein 
proportional to its movement through said field, 
said strings being electrically connected in se 
ries, and means to receive said current and con 
Vert it into sound energy whereby the vibrant 
energy in Said ZOne may be made audible. 

19. A stringed musical instrument having a 
frame and a stretched string thereon, said string 
having a fundamental vibration and at least one 
Overtone, means for producing an electrical field, 
said means extending along the length of said 
string and adjacent thereto throughout a zone 
including a common nodal point of all the fre 
quencies of vibration occurring in said string, 
a bridge on said frame for defining said nodal 
point, an electrical shield spaced from said 
bridge to determine said zone, said zone extends 
ing along said string on one side only of said 
nodal point a distance no longer than one-half 
the wave length of the highest frequency to be 
picked up, said field being confined substantially 
to said zone, the movement of said member 
through said field causing a current to flow pro 
portional to its movement, a circuit including an 
amplifier in which said current flows, said am 
plifier thus serving to make audible the vibrant 
energy in said ZOne, 
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