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The invention relates to pickup devices for
stringed musical instruments, and its general ob-
ject is to provide a novel pickup deviee which
is highly sensitive to the vibrations of the asso-
ciated strings, which picks up not only the funda-
mental note of each string hut also the harmonics
or overtones to a high degree, and which faith-
fully responds to the string vibrations.

More specifically, an object of the invention is
to provide a pickup device which establishes a
magnetic field extending for a substantizl dis-
tance along each string, with the magnetic lines
of force lying substantially parallel to the strings
for the major portion of said distance.

Another important object is to provide a mag-
netic pickup device which is inexpensively and
easily manufactured and which may be readily
adapted for different numbers of strings and dif-
ferent string spacings.

Other objects and advantages of the invention ¢

will become apparent from the subsequent de-
tailed description taken in conjunction with the
accompanying drawing wherein:

Fig. 1 is a perspective view of an electric
Spanish guitar embodying the pickup device of
the present invention;

Fig. 2 is an enlarged plan view of the pickup
device with the cover portion broken away; and

Fig. 3 is a sectional view of the pickup device
as seen along the line 3—3 of Fig. 2.

Referring first to Fig. 1, my invention is illus-
trated in conjunction with an electric Spanish
guitar of the hard body type having a non-vi-
brating body vortion 5 and a neck portion 6 pro-
vided with the usual fingerboard and having a

plurality of strings 7 tensioned thereover. The °

strings 7T are secured at one end of the body 5
by an anchoring device 8 and extend over a
bridge 8 and thence along the neck § to a plu-
rality of tuning keys {1 provided at the end of
the neck. A pickup device 12, which constitutes
the subject matfer of the present invention, is
mounted adjacent the inner end of the neck 8
in the space between the strings T and the body
portion 5. The instrument is also provided with
a suitable handrest 12 as well as a pair of readily
accessible tone and volume controls (4. It will
be understoed that the pickup device 12 is con-
nected in circuit with the controls {4 which are
in turn connected through a suitable attachment
16 with an amplifier and speaker unit, not shown.

Referring to Figs. 2 and 3, the construction
of the pickup device 12 will now be described in
detail. This unit consists of a plurality of rec-
tangular block-shaped or bar magnets {1 disposed
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in spaced relation andg longitudinal alignment
between a. pair of pole pieces, indicated generally
at 18 and 18, the latter being formed from a
metal such as iron or steel having a high mag-
netic permeability. The pole piece I8 is general-
ly L-shaped with a short vertical leg or flange
21 and a longer horizontal leg or plate 22. The
pole piece 18 comprises an upright fAat strip 23,
and an elongated horizontal member 24 extends
integrally from the strip 28 for mounting the
pickup device on the body of the instrument.
The magnets {1 are retained in unitary assembled
relation with the pole pieces 18 and i9 by means
of a plurality of screws 2§ extending hetween the
vertical portions 21 and 23 of the pole pieces
for elamping the magnets flatwise therebetween.
It will be understood that the screws 98 are made
of non-magnetic material such as brass to avoid
shorting the magnetic circuit. Although two bar
magnets {7 are shown in the present embediment,
of the invention and three non-magnetic screws
26 are utilized in alternating relation with the
magnets 17, the same structural features may be
applied in the case of a single magnet or an
even greater number of magnets. In addition,
the pole pieces may be easily fabricated to any
desired width to meet the reguirements of a
barticular installation since no special dies are
required.

An elongated coil 27 is mounted on the hori-
zontal portion 22 of the pole piece 18 with its
axis upright, the coil 27 being enclosed and pro-
tected in the usual manner by insulating core and
end sheets, as indicated at 28. A plurality of
upright adjusting screws 29 are mountad in suit-
able threaded apertures in the horizontal wpor-
tion 22 of the pole piece 8. These screws 29 ex-
tend upwardly through the elongated central
opening of the coil 21 and are provided with
slots 31 in their upper ends for adjusting the
axial height thereof. As will be clearly seen from
Fig. 2 of the drawing, a screw 29 is provided
for each of the strings 7 and is disposed im-
mediately thereunder so that by adjustment of
the serew 29 the magnitude of the air gap between
the upper end of the screw and the correspond-
ing string 7T can be readily controlled. A vrotec-
tive plate 32 of insulating material is digposed
over the top of the coil 27 and has o raized poY-
tion 33 provided with a plurality of apertures 34
for receiving the upper ends of the serews 29,
A suitable protective cover 36, which may he of |
plastic or the like, is detachably fitted over the
entire unit for enclosing and protecting the
same, the top portion of the cover 36 being slotted,
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as at 31, to accommodate the raised portion 33
of the insulator 32. Thus, when the unit com-
pletely assembled with the cover 36 in position
thereon, it will be apparent that the upper
slotted ends of the adjusting screws 29 are
readily accessible for independent adjustment.
As seen from Fig. 2, a lead 38 from one terminal
of the coil winding extends from the unit and
is connected in circuit in the usual manner
with the amplifier and speaker and with the con-
trols i4. A lead 39 at the opposite terminal of
the coil winding completes the electrical circuit
through soldered connections, as at 4i, with the
upright leg 2i of the pole piece I8.

The bar magnets 11 are so arranged that their
respective poles are at the clongated sides of the
magnets adjacent the pole pieces, and the pick-
up unit is mounted kelow the strings 1 so that
a line between the two poles of each magnet ex-
tends substantially parallel to the strings. The
pole piece {3 with its elongated leg 23 constitutes
in effect and extension beyond the corresponding
poles of the magnets {7 such that the magnetic
field is exiended or elongated substantially be-
yond the normal pole-to-pole distance of the
magnets. Consequently, the lines of force of the
magneiic field extend substantially paraliel to the
strings 7 over a substantial portion of the length
of the strings. Moreover, the arrangement of
the bar magness i1 with their pole pieces {8 and
19 constitutes in efect & horseshoe magnet pat-
tern with the respective legs or poles extending
upwardly toward the strings. Thus, the upright
strip 23 exiending above the magnets 1T consti-
tutes one leg of the horseshoe magnet patiern
and the upright adjusting screws 29 function as
the opposite leg. In this manner, the strings 1
are disposed directly in the magnetic field and
are coextensive with the longitudinally extending
lines of force. It will be understood that the
sbrings ¥ 1sgnetic metal and thus consti-
tute a portion of the magnetic cireuit. As the
strings T vibrate in the magnstic field the re-
luctance of the field is thereby varied and an in-
duced electrical current having all the char-
acteristics of the sound produecing vibrations of
the strings is created in coil 27 in the manner
well known in this art.

The improved pickup unit constituing the
present invention possesses & number of im-
portant advantages both from the point of view
of performance and also from a structural view-
point. With respect to performance of the
pickup unit, the most important advantage stems
from the elongaied or extended character of the
magnetic field and the generally parallel relation
of the magnetic lines of force with the instrument
strings as compared with the perpendicular rela-
tion hetwesn the magnetic field and the strings
which iz commen in many currently used pickup
devices.

In my device the magnetic mstal sirings T are
disposed directly in the linear dimension of the
fiux path and the strings therefore function as a
“speturn” in the magnetic eircuit between the up-
right strip 22 and the tips of the adjusting screws
6. As s result, & wide area of the magnetic pat-~
tery is efficiently activated by the moving strings
wheraby to produce substantially greater and
ve effective variations in the reiuctance of the
- magnetic fsld. Recause of the relatively great

effective string length disposed in the flux path,
my device provides a relatively wide pickup pat-
tern which covers the constantly changing string
vibration nodal points in a highly effective man-
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ner. Consequently, the use of a pickup device
of the present character produces substantial im-
provements in the tone color of the instrument
due to the capturing of additional overtones or
parmonics which are not ordinarily reproduced
when the pickup point is limited to & single point
or relatively restricted area on the strings. It
will be apparent that by varying the effective
iength of the pole piece 18 and the location of
the coil 27 and adjusting screws 28 thereon, I
can obtain considerable variation in the effective
pickup area longitudinally of the strings. Thus,
within reasonable limits, my pickup device is able
to capture overtones to a very high degree as
compared with the devices herstofors known.

Another important performance factor in the
present invention resides in the fact that there is
a desirable flux concentration at the tips of the
adjusting screws 28 because of the fact that the
screws are in effect one pole of a horseshoe mag-
net, as hereinbefore described. It is also known
that with respect to a horseshoe magnet the most
effective position for the pickuyp coils is surround-
ing the tips of the magnet poles. Censeguently,
the arrangement in my device is such that the
coil 27 can be readily mounted immediately ad-
jacent the tips of the screws 28.

Trom 2 production or manufacturing view-
point, the present invention possesses additional
sienificant sdvantages. In the first place, the
unit is quite powerful and provide highly desira-
able performance characteristics as described
above, yet the overall dimensions are relatively
small and it is possible to employ a limited mag-
net mass. This compactness of construction
while retaining highly effective performance is
an especially useful feature in connection with
certain typss of electrical stringed instruments.
For example, in the Spanish guitar one of the
most effective pickup areas is directly at the end
of the fingerboard, and the present invention
provides a pickup device that can be readily fitted
into this limited srea and at the same time pro-
vide full power at the point reguired.

It will also be apparent that my device is quite
simple to manufacture and assemble. The inven-
tion permits the use of standard bar stock mag-
nets which are substantially less expensive than
horseshoe magnets. The simplicity of ths assem-
bled relation of the parts wherein the magnets
are held in clamped relation between the pole
pieces further contributes to the economy of the
device from a manufacturing viewpocint.

The basic principles of my device are such
that the unit can be readily adapted for use on
instruments of varying size, e. g. those containing
from 4 t0 12 strings. As hereinbefore mentioned,
the number of individual bar magnets, the di-
mensions of the pole pieces, and the size of the
pickup coil are easily changed to accommodate
the requirements of any particular installaticn.
Moreover, with any given unit it is & simple mat-
ter to use coils of varying size for the purpose of
sltering the power of the device. '

Although the invention has been described in
connection with a particular struectural embodi-
ment, it will be understood that various mogifica~
tions and alternative constructions may be re-
sorted to without departing from the scope of
invention as defined in the appended claims.

1 claim:

1. In o stringed instrumeni having a plurality
of steel strings and bridge means supporting the
strings and determining the effective lengih
thereof, a pickup device mounted adjacent the
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strings and spaced from said bridge means inter-
mediate the effective length of the strings, said
pickup device comprising a block-shaped magnet
positioned such that an axial line through its
poles extends substantially parallel fo the strings,
a first pole piece comprising a plate having one
face abutting one pole of the magnet and ex-
tending toward the strings so that one edge of the
plate extends transverssly of the strings and is

laterally spaced from the strings, a second pole it

biece comprising an L-shaped plate with one
leg of the L having ibts face abutting the other
pole cof the magnet, the other leg of the i ex-
tending substantially parallel to the strings from
the side of said one leg which is remote from the
strings, and coil means mounted on the face of
said other leg and extending toward the strings
but laterally spaced therefrom.

2. In g stringed instrument having a piurality of

steel strings and bridge means supporting the &6

strings and determining the effective lengths
thereof, a nickup device mounted under the
strings and spaced from said bridge means in-
termediate the effective length of the strings,
said pickup device comprising a block-shaped
magnet positioned such that an axial line through
its poles extends substantially parallel to the
strings, a first pole piece comprising a plate hav-

t

ing one face abutting one pole of the magnet and
extending edgewise toward the strings with its
upper edge spaced from the strings, a second pole
piece comprising an L-shaped plate with one lsg
of the L having its face abutting the other pole
of the magnet, the other leg of the L extending
substantizily parallel o the strings from the
lower edge of said one leg, a coil mounted on the
upper face of said other leg and extending trans-
versely of the strings, and a plurality of core
members, one for each string, mounted in said
other leg and extending upwardly through said

cil toward but in spaced relation to said strings.
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