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This invention relates to stringed musical instruments,
and more particularly to an electromagnetic pickup as-
sembly for stringed instruments of the type using non-
magnetic strings, such as violins, cellos, guitars, bass
viols, and the like.

A main object of the invention is to provide a novel and
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in the usual manner, said strings being made of suitable
ronmagnetic material, such as gut, nylon, or the like, as
commonly employed on musical instruments of this type.

As is well understood, the tone quality of stringed in-
Struments, such.as a cello, violin, or the like, depends

- largely on the material employed for the strings, and
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improved electromagnetic pickup assembly for stringed

instruements of the type using strings of nonmagnetic
material, such as gut, nylon, and the like, the pickup as-
sembly being simple in construction, being compact in size,
and being provided with means for controlling the vi-
brations of the strings in a manner to improve the tone
of the generated sound and to prevent undesired carry-
over of the string vibrations, '

A further object of the invention is to provide an'im-
proved electromagnetic pickup assembly for a stringed
instrument of the type using strings of nonmagnetic ma-
terial, said assembly involving relatively inexpensive com-
ponents, being durable in construction, being easy to in-
stall on an instrument, and enhancing the tone quality of
the instrument. :

A still further object of the invention is to provide an
improved electromagnetic pickup assembly for a stringed
instrument, said assembly being arranged so that it may
be installed as a unit transversely beneath the strings of
the instrument, requiring only slight modification of the
instrument strings, whereby substantially natural tone
quality is produced by said strings, and being provided
with means to introduce a desired amount of damping
action on said strings. .

Further objects and advantages of the invention will
become apparent from the following description and
claims, and from the accompanying drawings, wherein:

Figure 1 is a plan view of a stringed musical instru-
ment provided with an improved electromagnetic pickup
assembly constructed in accordance with the present in-
vention, '

Figure 2 is an enlarged cross sectional view taken on
the line 2-—2 of Figure 1.

Figure 3 is an enlarged cross sectional view taken on
the line 3—3 of Figure 2.

Figure 4 is a fragmentary horizontal plan view of a
portion of the electromagnetic pickup assembly, said
view being taken on the line 4—4 of Figure 3.

Figure 5 is an enlarged elevational view of the portion
of one of the strings disposed over a pickup coil of the
electromagnetic pick-up assembly of Figures 1 to 4.

Figure 6 is an elevational view similar to Figure § but
showing a modified form of magnetic element employed
on the strings, in accordance with the present invention.

Referring to the drawings, 11 designates- a typical
stringed instrument which may be provided with an im-
proved electro-magnetic pickup assembly according to
this invention, for example, a cello.  The instrument 11
is provided with. a hollow body 12, the tail piece 13, the
neck member 14, the bridge member 15, and a plurality
of strings 16 of nonmagnetic material secured under ten-
sion between the tail piece 13 and the neck member 14
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therefore it is desirable to employ the usial type of strings
for such an instrument in order to maintain its natura]
tone quality, hence, the desirability of using the nonmag-
netic strings 16, slightly modified in a manner presently
to be described. :

Designated generally at 17 is a string vibration pickup
device comprising a permanently magnetized, generally
rectangular main body 18 which is secured on the instru-
ment body 12, transversely beneath the strings 16 between
the neck member 14 and the bridge 15, preferably ad-
jacent the end of the neck member, as shown in Figure
1. The main body 18 is formed with respective ¢ylindri-
cal recesses spaced by the same distances as the strings 16
and located so that the recesses will be centered beneath
the strings 16 when body 18, is secured on the instru-
ment in the manner illustrated in Figure 1. Seated in
each of the recesses is a pick-up coil 19, each coil com-
prising an axial core 20 of magnetic material which is se-
cured in the seat 21 of the member 18 in any suitable man-

. ner, for example, by a fastening bolt 22 extending up-
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wardly through the bottom of the member 18 and thread-
edly engaging axially in the core element 20, as shown
in Figure 4. A coiled conductor 23 is wound on the core
29, defining a unit sensitive to variations in magnetic flux
adjacent thereto. Surrounding the coil wound conductor
23 and the top and bottom flanges 24 and 25 of the core
20 is a relatively thin sleeve member 26 of magnetic ma-
terial which serves as a means to increase the damping
action of the unit and hence to limit string vibration
carry-over, as will be presently described.

The terminals of the respective coil wound conductors
23 are connected to the input terminals of a suitable musi-
cal instrument amplifier of conventional construction and
forming no part of the present invention.

The top flange 24 of each of the core members 20 is
formed with a groove 27 extending diametrically thereof
and extending in the same direction as the associated
string 16, as shown in Figure 4. Secured in the grooves
are respective strips 28 of nonmagnetic metal which are
located immediately subjacent to the strings 16 and which
extend parallel thereto, as is clearly shown in Figures 3
and 4.

As will be apparent from Figure 3, the strips' 28 are
diametrically received in the top end portions of the
magnetic shells 26 and extend slightly above the top
rims of said shells. :

Each string 16 is provided immediately above its asso-
ciated transducer unit 19 with an element 29 of mag-
netic material, which may be in any suitable form, for
example, which may be in the form of a coating of iron -
filings or iron powdér applied to the strings and secured
thereto by any suitable adhesive, the elements 29 being
of a length slightly greater than the length of ‘the sub-
jacent strips 28 and being relatively thin so as not to ap-
preciably change the normal manner of vibration of the
associated strings. Alternatively, the magnetic element
may comprise a winding 29’ of relatively fine soft iron
wire, such as shown in Figure 6, of a length slightly
greater than the length of the subjacent strip 28, and posi-
tioned in the same manner as-the element 29 shown in
Figure 3. ' As a further alternative, the magnetic ele-
ment may comprise a thin sleeve of ‘magnetic material
clamped on the string and of a length similar to ‘that of
the elements 29 and 29’ shown in Figures § and 6, being
positioned over the subjacent strip 28 in the same man-
ner as shown in Figure 3, ‘ ‘
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The permanent magnet: bar 1§ is suitably. polanzed in

a manner to provide a magnetic flux at each of the strings

16 passing through the subjacent core 20 of the asscciated
transducer unit 19. As will be readily apparent from
Flgure 3, flux emanating from the sides ‘of the permanent-
ly magnetized bar 18 will pass-into the magnetic core 29
and the lines of flux will be cut by the magnetic element
29 responsive to the vibration of the associated string
16. The movement of the magnetic element 29 in the
magnetlc field causes corresponding distertions or disturb-
ances of-the field, changing the strength of the flux pass-
ing. through the turns of the coil wound conductor 23
a.ccerdmgly, and thereby inducing correspcndmgly vary-
ing. currents in the transducer coil 23. Thus; the vibra-
tions of the string 16 are translated into electrical cur-
rents which are-induced in ‘the respective transducer units
19 and are transmitied to the reproducing amplifier:

The damping strips 28, being of nonmagnetic ‘material,
but-being conductive, will generate- eddy currents_therein;
due to the varymg magnetic fields in which they are
located, and will in turn develop magnetic- fields which
react with the movable magnetic elements 29 to dampen
the vibrations of the strings 16 and prevent excessive
amplitudes of string vibration, thereby reducmg string
vibration carry-over. The amount of damping is. deter-
mmed by the thickness of the conducuve, ‘nonmagnetic
dampmg ‘bars 28.

“The shell member 26, being of magnetic material, acts
1o concentrate the magnetlc Tines of force in the trans-
ducer unit and increases the dampmg action by increasing
the flux density in the region of ‘the assoclated magnetic
element 23.

"As above mentioned, when each string 16 is vibrated,
a corresponding sxgnal is generated in its associated trans-
ducer unit 19 which is transmitted in the form of a vary-
ing electric current to the instrument amplifier input.
The vibrations of the strings are damppned by the reaction
of ‘the nonmagnetic conductive sirips 28, as above de-
seribed, which causes the strings to come to rest without
any tendency for carry-over vibrations.

Smce the magnetic elements 29 are relatively short
and' cover a very small percentage of the length of each
string 16, the strings vibrate substantially in their normal
manner and substantially natural tone quality is produced
by the instrument, enhanced by the absence_of carry-over
vibrations resuiting from the improved dampemng of the
strmvs provided by the presence of the. damping strips
28, as well ag by the presence.of the shleld elements 26
of magnetlc materlal surrounding the transducer coils 23,

By using the substantlally normal strings. 16_of non-
magnetic material, the true tone of the instrument s
always available, and the volume thereof may. be rein-
forced by-the associated instrument amplifier without any
determratxon in quality and without forcmg the instru-

ment.
"~ The magnetic particles comprising the. coating 29 may

be dep051ted in any suitable manner, for example, by
electrolytic ‘action or by any other well known method.
The nonmagentic slugs 28 may be.of any desired shape
to create any desired damping effect.

“While a specific embodiment of an improved electro-
magnetic pickup device for stringed instruments has been
disclosed in the foregoing description, it will be under-
stood that various modifications within the spirit of the
invention may occur to those skilled in the art. There-
fore, it is intended that no limitations be placed on the
invention except as defined by the.scope of the appended
claims.

‘What is claimed is:

1. In a musical mstrument of the stringed type wherein
the strings are of non-magnetic material, an_ electro-
magnetlc plckup means arranged adjacent the strings and
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extendxng a short distance therealong, said strings being
provided opposite said: pickup means only with a coating
of thin, light weight magnetic material,

2. The structure of claim 1, and wherein said coating
comprises iron powder material.

3. The structure of claim 1, and wherein said coating
comprises windings of magnetic wire wrapped around the
strings.

4. The structure of:clajim 1, and wherein said coating
comprises thin sleeves of magnetic. material.

5. In a musical instrument of the stringed type wherein
the strings are of non-magnetic material, an electro-
magnetic pickup: means arranged- adjacent: the strings
and extending a short distance therealong, said strings
being provided opposite- said pickup means only with a
coating of thin, hght weight magnetic material, said
pickup means comprising an elongated permanent mag-
net arranged transverse to the strings, and respestive
pickup coils mounted on said permanent magnet- adjacent
the strings.

6. In a musical instrument of the siringed type wherein
the strings are of non-magnetic material, an electro-
magnetic pickup means arranged adjacent the strings
and extending a short distance thersalong, said strings
being provided opposite said pickup means only with a
coating of thin, lxght weight magnetic material, said
plckup meang comprising an elongated permanent, magnet
a;ranged transverse to.the strings, respective: pickup. coils:
mounted-on said permanent magnet adjacent the strings,
and respective conductive non-magnetic. dampng mem-
bers mounted on the coils.

7. In a musical instrument of the stringed type _wherein
the strings are of non-magnetic material, an _electro:
magnetic pickup means arranged adjacent the strmgs and
extending a short distance therealong, said strings being
provided opposite said pickup means only with 2 coating
of thin, light weight magnetic material, said pickup means
comprising an elongated permanent magnet arranged
transverse to the strings, respective pickup coils mounted
on said permanent magnet adjacent the strings, and re-
spective. damping strips of non-magnetic material mount:
ed on the coils and exiending in the same direction as
said. strmgs

8. In a musical instrument of the stringed type wherein
the . strings. are of non-magnetic. material, an. electro-
magnetic pickup means arranged adjacent the strings and
extending a short distance thercalong, said. strings being
provideqd opposite said pickup means only with a coating
of thin, hght weight, magnetic material,, said pickup
means. cornprls,mg an elongated permanent magnet. ar-
ranged transverse to the strings, respective pickup. coils
mounted.on said permanent magnet adjacent.the strings,
and| respective damping strips. of non-magnetlc material
mounted on the coils and extending in the same direction
as said. strings, each, pickup coil comprising an. axial
core of magnetic material, a conductor:coil wound on the
core, and a relatively thin shell of magnetic material sur-
rounding the coil, the strips- of non-magnetic metal
being seated in the top ends of the cores and extending
d]iaxﬁletricguy in the. top end. portions. of the magnetic
shells.

References Cited in the file of this patent

UNITED. STATES. PATENTS:
1,277,744, Nicolle: wmcamm e Sept. 3; 1918
2,239,985 Benioff v Apr. 29, 1941
2,262,335, Russell cmecmo Nov.. 11, 1941
2,784,631,  Fender mcmmmemeicoc e Mar. 12;.1957
FOREIGN PATENTS.
850,160, France mmmemmoeeee Sept. 4; 1939



