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Ouriinvention relatesito ‘eleetrical pick-up.units
‘Tor- stringed’ instruments;: andi ‘among:the:objects
of our invention are: Bl
First{-to:provide-an- electrital pick=up:unit-for

stringed! instruments; - which: produces: & more -

naturali:tone: ‘thanvliasupreviousiy: been' attained
by electrioal: pick-up 'devices: 6 tHis: character.
Sécond; to provideian. electriosl ‘pickupiunit
forr stringed: instruments . whereir: therstring: it-
'self is:the only movingrelement: in: the: magnetic
circuit;: thus: producing. with: great: fidelity: coi-
respondingvfluctuations ‘or vibration-ing tHe:assok
-ciatedzelectrical cireuit:. L
Thirdy. to:provide:an:electrical pick-up> where-
Iz allyi sounding=boards:: or soundihg-boxes may
beelimihated] : i
.. Fourthy:touprovide:zanseleetrica: pick-up:which
‘may:be associated:with any. t¥peof stringed:ifi-
strument-such asiguitar; vicling biano;and:many
‘others;: - ; Y : ‘
With the above and other objects in.view; refs
-ereneeisdirected to the: accompanying:drawings
Answhichs: BRI
Figy 1ris: a; plan:view:: of ‘ourrpick-up - unit:as
adapted: to.;use in: conjunction: withra:guitar::
N Fige 20 isvan enlarged:elévational iview:of ‘the
bick~up:unit taken from theline:2--2 of :yig;. 1.
oo Fige 3 is-ansimilar: elevationaliview: of:the:picks
Up:unit: taken: from thesline: 3<-3: af: Big: 1. -
Fig: 4 is:amrenlarged:sectional view ofith picks=
up:unit: taken, throughy 4-—&:of :Figr: 1 thezasso-
-clated: parts-ofi the guitar ‘head:'shown:fragmens:
tarily-and:in:elevation;: L ;
. Fig;; 5:is a longitudinal sectionalview:of 2mod:.

Jfied: form:.of ourrpick=up:unit;wherein; ihdivids -

-ual; piek-up:coils: are :provided: fori-eachi: string.

Our pick~up unit may beradapted fér:useiin
-any; of: the: various:stringed: instruments:; whether
:held /in, the-hands; such as-aiguitar-or:violin:: or

-whether: larger-in. size, suchras a: bass: viol.. Also,

our device: may be employed:irrespective:of ‘the
‘number. .of: strings.contained: in the- musiéaliin-
strument, that is; it.may:be-used for ‘aneinstru-
-ment. containing only: a:.few: strings;:such--as:a

_guitar. or. violin,. or forian: instrument: containy. -

ing many: strings;.such.as:a ‘planozon-harp.

: F."orr,convenience‘of:,illustration;,onx;-pick&umumt
is shown as.adaptedite; a-guitar: . Ir: place:ofitlie
;usual-sound-bex; there: is-provided: a: head: mem:

ber (.which is.for the: mest part:solid.and: cons .

veniently: shaped... It.may be-much:smaller-than
the conventional. guitar, sound-box: A- fretted
‘hecks2 similar, in; size: and shape-to:the conven-
‘tional. guitar, extends: from: the- body:- k:and-tex~

‘ mm?,tes +in.a, conventional-guitar head: 3:hawing :

18-€laims; . (CL.84~1.15)
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"keys:4iwhich:serve to:adjust:thie :tension .ofvsteel

guitar strings 5,

Al pertion.ofitife top-and: the :extended .end of
the body:[:i$ covered: by:a:plate-6:formed ofisheet
materialipreferatily: metalo - At theright-angnlar
juneture: of the topsang end:portions of:the:plate
6:.there:is. formed! a series<of: Vi-holes T+ which
receive:and secureithe extremitiessof: the:strihgs 5.

Our pick-up: unit : designated:. generally: by: i,
comprises: a:: bottony pole:member 12 and-ap top
pole: member: 18;. These are: chanmel-shaped -ih
cross-section, . forming confronting: - forward
flanges (4 and 15 respectively, and: rearward

fdnges: (6:and: :T: respectively:: The: extremities

afiithiesbettom and:top pol i members are:spaced
By miagnets: 185 These:magnets may:be>permas
nent: magnets;:or-electromagnets.. T the:latter
case;. they: areconnected: to: a: suitable:source:of
direct. current: Serews: (9 secure: the -assembly
comprisingithe:pole plates and:magnets:together.
The:pairs. of: forward;and: rearward: flanges:define
gaps:thraugh: whieh: are: threaded’ the: strips: §.
The:lower rearware: flange {1 may-form:;a; bridge
for supperting: the: strings: 5y and: is¢ slightly

‘notched torretain.thesstrings iniplace:.

The:forward: fanges: 4 and: 15 are: provided

-with:a series of; opposed::notches: 28-located; be-

tween: the:strings: sor as: to; form:: toothslike: pole
elements: 2 having parallel; extremities: onzoppo-

:site sides:of ‘each:string:.

Between:the-bottom:and top: polé; members:and
the magnets 18 is placed g pick=uprcoil=22 which
may; embrace-all of the:strings: 'The: upper.and
lowen: portions ‘of ‘the picksup; coil: may.be maii-
tained:in:spaced: relation: by spacers: 23 loeated
between:the strings5;. :

The::picksup :unit- is suitably ‘mounted .onr the

‘Dlate:-6-preferably with.aninsulation pad-24-there-

between. - The:plate: §- may; be- flat as shown, .or

40 raised or depressed:at.its: portion: supporting :the

pick-upsunit: in' order: to.place: the- strings«5:at
the: proper: height, .-or:the-thickness: of : the insu-
lation:pad:: 24-may: be chosen: to: provideithe: de-

“-'sired string:spaecing;
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: In: place of. the single. pickzupcoil:22:the:strings
5 may:be:surrounded by individual: pick-up: coils
25 as shown ‘in: Fig, 5 In: this: case; the: indivi-
vidual: pick-up-coils:-are: held:in: place: by. non-
magnetic: holder-bars:26: placed: above: and: below

.the:pick-up-coils::

The body -I: of ‘the: musical instrument: may; e
provided:with: cavities: toraccommodate @i volume-

;contrel and.a: tone:control having. dials:27 and:28

exposed! through:slotsrin:the plate:§. A:cable:29
leading to 'a:suitable;amplifier; (nof; shown). ex-
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tetids from the head | through a cable fitting 30.

The portions of the strings 5 between the
bridge-forming flange 17 and the pole elements
21, form armatures in the magnetic circuits com-
prising the magnets 18 and pole members 12 and
{3. Vibration of the individual strings between
their respective pole elements, causes fluctua-~
tions in the magnetic field, which fluctuations are
picked up with fidelity by the pick-up coil 22 or
the individual pick-up coils 25. It is, of course,

essential that the strings 5 be formed at least’

in part, of magnetic material such as steel. .

Tt should be observed that by reason of the
fact that the strings rest on the rearward flange
or pole piece 17 and utilize this flange as a bridge,
the fundamental and all of the harmonious vibra-
tions of each string share a common node point
located at the bridge. It has been found that

“
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4, A pick-up device for stringed instruments,
comprising: a series of tuned magnetic musical
strings; a pair of channel-shaped pole pieces
adapted to be disposed on opposite sides of said
strings with their flange portions in confront-
ing relation and forming sets of pole tips, the
portions of said strings between said sets of pole

‘tips forming armatures; magnet means connect-

ing said pole pieces to form magnetic circuits
through said pole tips and their respective musi-
cal string armatures the polarity of the tips of
each pole piece being similar to each other but

. opposite from the corresponding tips of the other

this arrangement substantially increases the -sen- -

sitivity of the instrument to all of the harmonic ¢

as well as the fundamental notes produced. by
each string. o

- Also, it should be observed that the pole pieces
formed by flanges 14 and 16 have like polarity,
which polarity is opposite to the polarity of the
flanges or pole pieces I5 and {1; that is, if
the pole pieces associated with the upper chan-
nel 13 are north, the pole pieces associated with
the lower channel 12 will be south.

Many other embodiments of the invention may ':

be resorted to without departing from the spirit
of the invention. : o

We claim. g ‘ :
~"1.-A pick-up devicé for stringed musical in-
struments, comprising a pair of U-shaped pole
pieces disposed with their leg portions coniront-
ing but spaced from each other and forming pole
tips; & magnetic musical: string extending longi-
tudinally between said pole tips and forming an
armature, said string being in physical contact
with one of said pole tips to establish a common
node point for all oscillations of said musical
string: magnet means connecting said pole pieces
to complete a magnetic circuit through said pole
pieces and said musical string armature in which
‘the polarity of the tips of each pole piece is the
same but opposed to the polarity of the tips of
the other pole piece; and a pick-up coil positioned
in the magnetic field established by sald mag-
netic circuit and influenced by variations in said
magnetic field caused by movement of said musi-
cal string armature. . o

2. A pick-up device for stringed musical in-
struments, comprising: a pair of U-shaped pole
pieces disposed with their leg- portions confront-
ing but spaced from each other and forming pole
tips; a magnetic musical string disposed between
said pole tips and forming an armature; a pair
of magnetic blocks connecting said pole pieces at
‘their extremities to complete a magnetic circuit
through said pole pieces and said musical string
armature in which both tips of each pole piece
have the same. polarity, but opposite polarity
from the corresponding pole tips of the other
pole piece; and an electric pick-up coil surround-
ing said musical string armature, and shielded by
said magnet blocks and pole pieces. - :

3. A construction as set forth in claim 2,
wherein one of said pole tips is engaged by said
musical string armature to form a bridge there-
for; and wherein the pair of pole tips spaced
along said musical. string armature from said
bridge forming pole tips are disposed clear of
the lateral travel of said armature when said
musical string armature is vibrated.
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pole piece; and pick-up coil means disposed in

- said magnetic circuits and electrically influenced

by vibrations of said musical string armatures.

5. A construction as set forth in claim 4,
wherein one set of said pole tips is serrated to
form paired individual pole elements for each of
said musical string armatures, and wherein one
of the remaining pole tips is engaged by all of
said musical string armatures to form a bridge
therefor. ‘

6. A pick-up device for stringed musical in-
struments, comprising: a musical string formed
of magnetic material; a pair of confronting mag-
netic channel elements on opposite sides of and
traversing said string to form pairs of pole pieces
axially displaced relative to said string whereby
the portion. of string embraced between said pole
pieces forms an armature; a magnet means for
energizing ‘said channel elements whereby the
pole pieces of each channel element have iden-
tical polarity but opposite from the polarity of
the other channel element; one of said pole
pieces forming a bridge engaged by said string

‘whereby all oscillations of said string have a com-

mon node:point at said bridge; and an electric
pick-up means. disposed in the magnetic field

. formed by said magnetic channel elements and

armature. o

7. A pick-up device for. stringed musical In-
struments, comprising: a series of musical strings
formed of magnetic material arranged side by
side; a channel-shaped magnetic structure form-
ing opposed pairs of pole pieces traversing said
strings and displaced from each other axially
along said strings whereby the embraced portions
of said strings form armatures; one of said pole
pieces forming a ‘bridge for said strings whereby
all oscillations of said strings have node points
at said bridge, the other pair of pole pieces being
serrated with their projecting portions in sub-
stantial registry with the several strings but
spaced therefrom; and a pick-up means in the
magnetic field established by said magnet struc-
ture and armatures. ‘

8. A pick-up device for stringed musical in-

‘struments as set forth in claim 7 wherein said

pick-up means is a single pick-up coil embracing
the armature portions of all of said strings.

9. A pick-up device for stringed musical in-
struments as set forth in claim 7 wherein said

pick-up means comprises individual pick-up coils

surrounding the armature portions of each string.

10. A pick-up device for stringed musical in-
struments, comprising: @ series of musical strings
formed.of magnetic material arranged side by
side; a pair of opposed channel-shaped magnet
structures of opposite polarity each forming pole
pieces of like polarity traversing said strings and
displaced from each other axially along said
strings whereby the embraced portions of said
strings form armatures; the pole pieces of said

"magnet structures confronting each other, one
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pole piece forming a bridge for said strings to
establish common node points for the. vibrations
produced therein, and the confronting pair of
pole pieces spaced therefrom being serrated with
their projecting portions'in registry to each other
and said' strings but spaced therefrom; and a
pick-up means in the magnetic fleld established
by said magnet structures and the armature por-
tions of said strings. . ‘ i 3

11. A pick-up device for stringed musical in-
struments as set forth in claim 10 wherein: said
pick-up means is a single pick-up coil embracing
the armature portions of all of said strings.

12. A pick-up device for stringed musical in-
struments as set forth in claim 10 wherein said
pick-up means comprises individual pick-up coils
surrounding the armature ' portions of ' each
string. : ‘ ‘

13. A pick-up device for stringed instruments,
involving: A pair of channel shaped pole pieces
disposed with their flanges in confronting relation
to define air gaps; a pair of magnets at the ex-
tremities of sald pole pieces so arranged that the
pole pieces have opposing polarity; a plurality
- of magnetic musical strings extending between
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sald- pole pieces, ‘'one of the flanges of said pole
pieces being engaged by said strings and forming
a bridge therefor, whereby each string has a node
point for all mechanical oscillations thereof orig-
inating at said bridge; and an electric pick-up

" means within the space defined by said magnets

and pole pieces.
CLARENCE LEO FENDER;
CLAYTON ORR KAUFFMAN.
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