
July 13, 1954 R. KELLER 2,683,388 
PICKUP DEVICE FOR STRINGED INSTRUMENTS 

Filed April 12, 1952 

l 
I 

l 

t I was recoration. M 227a.rafavazza27227,777.277 M 
a 
7 

A Z 
ZZ S N2Z2 
S. SSS S2 23 

SzzN2 
Nalasz S&S S2 

22 

7 

INVENTOR. 

BY /-Ae/Zer 

2-la 4-6, #244-92 ye 

  

    

  

  

  

  

  

    

    

  

  

  



Patented July 13, 1954 2,683,388 

UNITED STATES PATENT OFFICE 
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PCKUP DEWICE FOR STRINGEO 
NSTRUMENTS 

Ralph Keller, Eimhurst, Ill, assignor to Valco 
Manufacturing Co., Chicago, Ill., a partner ship 

Application April 12, 1952, Serial No. 281,957 
(C. 84-5) 2 Clairs. 

The invention relates to pickup devices for 
Stringed in usical instruments, and its general ob 
ject is to provide a novel pickup device which 
is highly sensitive to the vibrations of the asso 
ciated Strings, which picks up not only the funda 
mental note of each String but also the harmonics 
or overtones to a high degree, and which faith 
fully responds to the string vibrations. 

IVore specifically, an object of the invention is 
to provide a pickup device which establishes a 
magnetic field extending for a substantial 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 inlimbers 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 portion 5 and a neck portion 6 pro 
vided with the usual fingerboard and having a 
plurality of strings tensioned thereover. 
strings are secured at one end of the body 5 
by an anchoring device 8 and extend over a 
bridge 9 and thence along the neck 6 to a plu 
rality of tuning keys provided at the end of 
the neck. A pickup device 2, which constitutes 
the Subject matter of the present invention, is 
mounted adjacent the inner end of the neck 8 
in the space between the StringS 7 and the body 
portion 5. The instrument is also provided with 
a suitable handrest 3 as well as a pair of readily 
accessible tone and volume controls 4. It will 
be understood that the pickup device 2 is con 
nected in circuit With the controls 4 which are 
in turn connected through a Suitable attachment 
6 with an amplifier and speaker unit, not shown. 
Referring to Figs. 2 and 3, the construction 

of the pickup device 2 will now be described in 
detail. This unit consists of a plurality of rec 
tangular block-shaped or bar magnets 7 disposed 
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in Spaced relation and longitudinal alignment, 
between a pair of pole pieces, indicated generally 
at 8 and 9, the latter being fornied from a 
metal Such as iron or Steel having a high mag 
netic permeability. The pole piece f8 is general 
ly L-shaped with a short vertical leg or fange 
2 and a longer horizontal leg or plate 22. The 
pole piece 9 comprises an upright flat stilip 23, 
and an elongated horizontal member 24 extends 
integrally from the strip 23 for mounting the 
pickup device on the body of the instrument. 
The magnets are retained in unitary assembled 
relation with the pole pieces 8 and 9 by means 
of a plurality of screws 26 extending between the 
vertical portions 2 and 23 of the pole pieces 
for clamping the magnets flatWise therebetween. 
It will be understood tinat the ScreWS 2 are made 
of non-magnetic material such as bi'ass to avoid 
Shorting the magnetic circuit. Although two bar 
magnets 7 are shown in the present embodiment, 
of the invention aid three noin-imagnetic screws 
26 are utilized in alternating relation with the 
magnets , 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 requirements of a 
particular installation Since no special dies are 
required. 
An elongated coil 27 is mounted on the hori 

ZOntal portion 22 of the pole piece 3 with its 
axis upright, the coil 2 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 naouinted in Suit 
able threaded apertures in the horizontal gor 
tion 22 of the pole piece 8. These screws 29 ex 
tend upwardly through the elongated cential 
opening of the coil 27 and are provided with 
slots 3 in their upper ends for adjusting the 
axial height thereof. As will be clieatly seen from 
Fig. 2 of the drawing, a screw 29 is provided 
for each of the strings and is disposed in 
mediately thereunder so that by adjustinent of 
the screw 29 the magnitude of the air gap between 
the upper end of the screw and the correspond 
ing String can be ireadily controlled. A protec 
tive plate 32 of insulating material is disposed 
over the top of the coil 27 and has a raised poi'- 
tion 33 provided with a plurality of apertures 34 
for receiving the upper ends of the screws 29. 
A suitable protective cover 36, which may be 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 3, to accommodate the raised portion 33 
of the insulator 32. Thus, when the unit con 
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 adjustinent. 
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 4. A lead 39 at the opposite terminal of 
the coil winding completes the electrical circuit 
through soldered connections, as at if, with the 
upright leg 2 of the pole piece 8. 
The bar magnets are so arranged that their 

respective poles are at the elongated sides of the 
magnets adjacent the pole pieces, and the pick 
up unit is mounted below the strings so that 
a line between the two poies of each magnet ex 
tends substantially parallel to the strings. The 
pole piece 8 with its eiongated leg 22 constitutes 
in effect, and extension beyond the corresponding 
poles of the nagnets Such that the magnetic 
field is extended or elongated substantially be 
yond the nornal poie-to-pole distance of the 
magnets. Consequently, the lines of force of the 
magnetic field extend substantially paraliel to the 
Strings over a Substaitial portion of the ength 
of the strings. Migreover, the arrangement of 
the bar magnets With their pole pieces fa and 
!9 constitutes in effect a horseshoe magnet pat 
tern with the 'aspective legs or poles extending 
up Wardly toward the strings. Thus, the upright 
Strip 23 extending above the laagnets if consti 
tutes oine leg of the horseshoe magnet pattern 
aid the Upright adjusting screws 29 function aS 
the opposite leg. in this manner, the strings 7 
are disposed directly in the magnetic field and 
aire coextensive with the longitudinally extending 
lines of force. It will be understood that the 
StringS are of nagnetic retal and thus consti 
tuite a poition of the in aggletic circuit. As the 
Strings vibrate in the magnetic field the re 
luctance of the field is thereby varied and an in 
duced electrical cirrent having all the chair 
acteristics of the sourid producing vibrations of 
the Striggs is created in coil 2 in the mainner 
We knowra, in this ar. 

ihe improved pickup unit constituting the 
present invention possesses a nurnbei of in 
portant advantages both from the point of view 
of performance and also from a structural view 
goint. With respect to performance of the 
pickup unit, the most important advantage stems 
from the elongated or extended character of the 
n1agnetic field aid the generally parallel relation 
of the magnetic lines of force with the instrument 
Sili?ings &S CO2, pared With the perpendicular i'ela 
tion between the magnetic field and the strings 
which is cormoil in many currently used pickup 
devices. - 

In my device the finagnetic metal strings 7 are 
disposed directly in the linear dimension of the 
fiux path and the Strings therefore function as a 
'iretlin' in the magnetic cirguit between the up 
right Strip 23 and the tips of the adjusting screws 
29. As a result, a wide area of the magnetic pat 
terri is efficiently activated by the moving strings 
whereby to produce substantially greate and 
jiao'e effective variations in the reluctance of the 
siagaetic field. 
effective string length disposed in the fux path, 
my device provides a relatively wide pickup pat 
tern which covers the constantly changing string 
vibration inodal points in a highly effective man 

Because of the relatively great 
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ner. Consequently, the use of a pickup device 
of the present character produces substantial in 
provements in the tone color of the instrument 
due to the capturing of additional overtones Or 
harrinonics which are not ordinarily reproduced 
When the pickup point is linited to a Single point 
or relatively restricted area, on the strings. It 
Will be apparent that by varying the effective 
length of the pole piece 8 and the location of 
the coil 2 and adjusting screws 29 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 heretofore 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 29 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 inagnet the most 
effective position for the pickup coils is surround 
ing the tips of the magnet poies. Consequently, 
the arrangement in my device is such that the 
coii. 27 can be readily mounted inninediately ad 
jacent the tips of the screws 2 S. 
iron a production or in anufacturing view 

point, the present invention possesses additional 
Significant advantages. 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 
Sinall and it is possible to employ a limited mag 
net maSS. This compactness of construction 
Whiie retaining highly effective performance is 
an especially useful feature in connection with 
Certain typ3s of electical Stringed instruments. 
For example, in the Spanish guitar one of the 
most effective pickup areas is directly at tha end 
of the fingerboard, aid the present invention 
provides a pickup device that can be readily fitted 
into this limited area and at the sarine time pro 
vide full power at the point required. 

It will also be apparent that my device is quite 
Simple to manufacture and assenble. The inven 
tion permits the use of standard bar stock mag 
inets which are substantially less expensive than 
horseshoe magnets. The simplicity of the asser 
bled relation of the parts wherein the magnets 
are held in clamped relation between the goie 
pieces further contributes to the economy of the 
device from a manufacturing viewpoint. 
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 to 12 Strings. As hereinbefore mentioned, 
the number of individual bar magnets, the di 
filensions of the pole pieces, and the size of the 
pickup coil are easily changed to accommodate 
the requirements of any particular installation. 
Moreover, With any given unit it is a single mat 
tel' to use coils of varying size for the purpose of 
altering the power of the device. - 
Although the invention has been described in 

connection. With a particular structural emogdi 
ment, it will be understood that various modifica 
tions and alternative constructions may be re 
Sorted to without departing from the scope of ti 
invention as defined in the appended ciairns. 

claim: 
1. iiia a stringed instrument having a plurality 

of steel strings and bridge means sugporting the 
Strings and determining the effective length 
thereof, a pickup device mounted adjacent the 

A. 
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Strings and Spaced from Said bridge aeans intei'- 
mediate the effective length of the strings, Said 
pickup device cofaprising a block-shaped ninagnet 
positioned such that an axial line through its 
poles extends Substantially parallel to the Stirings, 
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 transversely of the strings and is 
laterally Spaced fron the Strings, a Second pole 
piece comprising an L-shaped plate With Oile 
leg of the L. having its face abutting the other 
pole of the magnet, the other leg of tie - ex 
tending Substantially parallel to the Strings fron 
the side of said one leg which is remote from the i 
strings, and coil means mounted on the face of 
said other leg and extending toward the strings 
but laterally Spaced therefon. 

2. In a stringed instrument, having a plurality of 
Steel Strings and bridge ineans Supporting the : 
strings and deterraining the effective lengths 
thereof, a pickup device mounted under the 
Strings and Spaced froit Said bridge ineans in 
termediate the effective length of the strings, 
said pickup device coin prising 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. 
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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 CO2nprising an L-shaped plate With one le 
Of the - having its face abutting the other pole 
of the Inagnet, the other leg of the ... extending 
Substantially parallel to 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 stirings, and a plurality of core 
members, One for each string, nouinted in said 
Other leg and extending upwardly through said 
coil toward but in Spaced relation to Said strings. 
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