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-1.Claims.

1

This- invention :relates to magneto-electric
musical instruments and it has- for its main
object to provide a musical instrument of this
type which is operated by means of a string in-
strument played in the conventional manner.

String instruments, such as guitars, mandoling
and the like are played by pressing down the
strings against the neck of the instrument, thus
determining an active or free length of the oseil-
lating string which corresponds to the tone to

be produced, while at the same time the siring
As string instru--

is picked or made to vibrate.
ments practically merely consist of the body
which forms the resonance box and which holds
the strings on one side and of the neck portion
which carries the f{uning Xkeys, holding the
strings on the other side, it is difficuit to combine
with a string instrument amplifying or tone re-
producing or producing means. All appliances
for picking up tones, produced on the string in-
strument for amplifying it, or for producing tones
of another character when actuated by the play-
ing of the string instrument, must be carried by
or in the resonance box, thus affecting the tone
production or amplification and increasing the
weight of the instrument. As will be clear, these
changes will greatly effect the handling of the in-
strument and its output.

It is an object of the present invention to pro-
vide a method and means for producing musical
tones of a character different from the tone pro-

duced by the string instrument, along with the

production of the same tone or note on the string
instrument, without substantially affecting the
playing method or the weight of the instrument
and without materially affecting ths tone pro-
duction of the string instrument itself.

It is a further object of the invention to pro-
vide magneto-electric means for producing musi-
cal tones, actuated by the playing of a string

instrument, said magneto-electric means being .

arranged at a distance and being operated by
electric currents. S

It is a further object of the invention to provide
a magneto-electric musical instrument with a
plurality of hammers or mallets striking against
a tone producing member, such as a tuned block
or rod, the means corresponding to a certain
note or tone being actuated by the player press-
ing the strings against the neck of the instru-
ment and picking the strings while playing the
same. . '
It is a further object of the invention to pro-
vide means for energizing the electro-magnetic
means of the musical instrument which include

25

30

35

40

45

50

58

2 h
contacts provided on the string instrument, pref-
erably on the neck of the same, and which fur-
ther -include circuits associated with said con-

tacts, each of which includes one of the said

electro-magnetic actuating means.

It is a further object of the invention to pro-
vide means for closing individual energizing cir-
cuits on a string instrument upon the striking
of a definite note or tone, said means including
series of contacts aligned along the sirings on
the neck of the instrument, each contact being
arranged at the place against which the string
is pressed when a -definite tone or note is pro-
duced by the player and said means further in-
cluding conductive strings and a pick associated
with a source of current.

Further and more specific objects will be ap-
parent in the following detailed specification.

The invention is illustrated diagrammatically
in the accompanying drawing but it is to be un-
derstood that the drawing shows one modification
of the invention only by way of example in order
to be able fo explain the principle on which the
invention is based and the best mode to apply
this principle. It will be clear that the principle
of the invention may also be carried into effect
by using other modes of applying said principle.
Modifications of the example shown are not,
therefore, necessarily a departure from the es-
sence of the invention.

In the drawing: .

Figure 1 illustrates diagrammatically a plan
view of the magneto-electric instrument and also
shows the circuits for operating the said mag-
neto-electric instrument.

Figure 2 shows an elevational view partly in
section of the magneto-electric musical instru-
ment. - .

Figure 3 is a perspective view iliustrating the
suspension of the tone blocks.

Figure 4 is a plan view of the end of the frame
iliustrating the means for holding the resonators.

‘Figure 5 is a plan view partly in section of the
neck of a guitar provided with the controiling
means according to the invention. '

Figure 6 is an elevational sectional view of the
neck of a guitar the section being taken along
line 6—6 of Figure 5.

Figure 7 is an- elevational view partly in sec-
tion of the pick of the guitar.

As above explained the invention consists in
producing musical tones, corresponding exactly
to those produced on a string instrument, such
as a guitar, by playing the said string instrument
in the customary manner, the musical tones being
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produced on a special musical instrument having
its own characteristics and, if necessary, an am-
plifying or reinforcing equipment.

In the example illustrated in the drawing a
guitar 10 may be used which is played in the
usual manner by means of a pick 15. The guitar
is of the conventional shape and is provided with
the usual number of metallic strings 18, i6qa,
igb . ...

The conventional shape of the guitar is prei-
erably selected in order to produce the impression
that an instrument with which the player and
his audience are familiar is played. Moreover
the playing of the instrument is greatly facili-
tated when the familiar shape is used. However,
the special shape of the guitar has no influence
on the tone produced according to the present
invention and it may therefore be changed if
this appears to be desirable,

The guitar {98 is provzded with the customary
neck portion carrying the fingerboard 1i. The
fingerboard is a wooden structure which is sub-
divided in order to indicate and to preduce
various toneés or half tones
against the board with the finger of one hand,
s0 as to deftermine the active or free oscillating
length of the string which is picked. It will be
clear that for each tone or half tone to be pro-
duced & definite place on the fingérboard has to
be selected. At these places metal contact plates
18 are inserted into the fingerboard, a series of
stich contact plates 18, 184, 18D, i8¢, . being
arranged along each of the strings i6a,
isb . ...

In this way, if the finger of the player presses
a string down against the fingerboard at the
proper place to produce a desired tone, a contact
will be made between the metal strings and the
metal plate corresponding to this tone.

Each metal plate 18, i8¢, 18b, . is wired at
19 to a transversely arranged strand 20 of a
muiti-conductor cable 25 which runs along the
neck of the guitar below the fingerboard and
which is of sufficienit length to be connected with
a terminal box 22 (Figure 1) while allowing free
movemeént of the guitar to the desired extent.

The pick 15 with which the guitaris played and
which is shown in detail in Figure 7 consists of
a wedge-shaied metal core 2{ which is'soldered
or otherwise connected to an insulated wire
strand or cable 2%. Preferably the wire strand or
cable strand enters & cavity in the core which is
afterwards filled with solder metal. An insulat-
ing eap or shell of plastic or other material covers
the metal core of the pick, the latter protruding
from s4id insulating cap at the tip of the wedge.
The portion covered by the insulating cap serves
as a handle and is held by the player. The cap
may be provided with a tubular extension 21
in order to protect the cable 23 and its connec-
tion with a pick.

The musical tores which have been selected
by the player by placing his finger on the finger-
board and by pressing the string towards it while
striking the string with a pick by means of his
other hand are actually produced on the guitar.
But it is to be understood that the construction
of the guitar may be such that these tones may
not bée heard by the audience, if this appears to
be desirable.

The tone producing musical instrument or at-
tachment in this case which is operated in a
magneto-electric way consists of a framework 38
which comprises two or more standards or sup-
ports 31 carrying two longitudinal bars 32, 42 and
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a tone block carrier frame 35 to be described
below.

On the longitudinal bar 32 a series of electro-
magnets 33 is mounted which magnets may be
polarized, if an A. C. current is used for energiz-
ing them. As many electro-magnets are arranged
as tones or half tones are to be produced and are
played on thie guitar or other string instrument.

The armature of each electro-magnet 40 con-
sists of or is attached to the pivoted lever 36
which is rockable around a rocker shaft 37 held
in bearings 38. FEach lever 36 is provided with a
hub member 39 which supports it on the shaft 31.

The armature 40 may form part of or may be
supborted by the lever 36 and forms the shorter
arm of said lever while the longer arm 41 carries
a2 hammer or mallet 44. The mallets are all ar-
ranged below the longitudinal bar member 42
which forms a mallet stop and which as seen in
Figure 1 is a stepped member the sections of
which are arranged at increasing distances from
the rocker shaft. The stepping of the mallet stop
has the purpose to place the sections of the mallet
stop bar 42 more or 1&ss centrally above the mal-
lets 44 which are divided into groups arranged
at different distances from the rocker shaft for
a purpose which will be apparent.

The mallet stop bar 42 is lined with heavy felt
£5 at its underside to prevent any noise, should
the mallet strike against it in the course of its
return movement.

The mallet stop bar 42 is moreover carrying a
series of coil springs 47 with projecting ends or
arms. One end 48 is fixed to the mallet stop bar
42 while the second end 49 is bént at right angles
provided with an eye, encireling and firmly hold-
ing the mailet arm 4. The spring 47 is ténsioned
when the mallet is moved away from the stop bar
42 and it has therefore the tendency to return
the mallet into its original position.

Below the mallets 44 the tone block carrier
frame 85 is arranged. It consists of the ftwo
transverse or end pieces 52 and of the longitudinal
members 53 and 54. These longitudinal mem-
bers are arranged at an angle with respect to
each other so that the transverse distance be-
tween them increases from one end to the other.
The two end pieces or transverse heads 52 are
thierefore also of different length.

These longitudinal portions 53, 54 of the frame
are of a smaller height than the end pieces so
that a step results near the point where they join
the 'end pieces 52 which are on a soméwhat
higher level than the upper edges of the longi-
tudinal members. A heavy cord, rope or string
80 is extended above the upper edge of said longi-
tudinal frame portions §3, 54 and is held in the
eyes 55 of screws 56 fixed in said transverse heads
52 near the step of the longitudinal portion. The
cord or string §0-is thus held in a tensioried con-

dition above the frame between the screws 56

and it is stretchied and tensioned in such a way
that it runs in a straight line along the longitudi-
nal portions 53 -and 54 from one transverse head
52 to the other transverse head

At regular intervals screws 62 provided with
eyes 63 are projecting upwardly from the lon-
gitudinal frame which eyes are all -aligned so
that the tensiori cord or string 80 passes through
them. The cord or string is therefore firmly
held against vibration.

The cord supports tone blocks 65 or bars which
are metal blocks tuned to a certain musical tone,
and which are adapted to produce such a tone
when supported at definite points and when
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stiuek by a mallet.. The tuned tone blocks 66

are provided: with bores 67 running fransversely .

with respect to their own longitudinal extension.
One of the bores 61.is somewhat inclined towards
the axis of the tone blocks in accordance with
the angle at-which the two cords 60 are mounted
above the two frame.members 53 and 54 which
are also inclined towards each other. The tuned
blocks are placed transversely on the frame and
the cords or strings 60 are threaded through the
bores 671. PFelt washers 68 are used to space the
tuned blocks correctly between adjacent screws
62 and eyes 63 projecting from the longitudinal
members 53, 54.

The blocks are therefore not only supportea
at the correct distance between selected support-
ing points, a distance which is defined by the
bores 67, but their vibrations cannot be trans-
mitted to the frame 35 by virtue of their sus-
pension on the cords, nor can any vibration which
may have been set up in the frame be trans-
mitted to the tone blocks.

The cords or strings 68 may of course be pro-
vided - with tightening: clamps (not shown) at
one end in order to tension them properly.

As seen in Figure 1 the length of the tuned-

tone blocks 66 increases steadily from one end
to the other in accordance with the variation of
the  musical tone which has to be produced.
Therefore, in order to strike the tuned blocks ap-
proximately in the middle, -the length of the
mallet arm 41 is-also increasing steadily. The
mallet stop bar 42 is therefore stepped as above
explained in order to be placed centrally above
the mallets.

Below each tuned tone block 65 a resonator 10
is arranged. Tt consists:of a cylindrical resona-
tor body of the required- length which is open
at its end, said open end being located directly
beneath the tuned tone block 66. The resonator
which is tuned to the same tone to which the
tone block is tuned is therefore adapted to re-
inforce by resonance the tone produced by the
tuned block 66.

The resonators 10 are supported by a frame

structure 15 shown in Figure 4 which consists
of two members, each composed of a series of
semi-circular clamp sections joined by straight
sections 78. Screws 8! may be used to hold the
two members 16 and 711 together so as to clamp
the resonators firmly between the semi-circular
clamp sections 79 which will hold the resonators
suspended with their upper edge below the tone
blocks-66.

The electrical connections are clearly shown in
Figure 1. The source of current may be the
usual network 80 which by means of a trans-
former 82 steps down the voltage to a safe value.
A reduced and safe voltage is necessary as the
player may accidentally touch current carrying
parts. The A. C. may be rectified and the recti-
fied D. C. may be used as indicated at 84 in
the drawing, Figure 1. The rectifier box may
also contain the main switch of the arrangement.
Rectification of the A. C. can be dispensed with
if the electro-magnets are polarized and are
therefore operable by A. C. In this case the box
84 merely contains a circuit breaker which per-
mits to cut out the current from the arrange-
ment.

The rectifier 84 or the ftransformer 82 as the
case may be, forms the source of current for the
arrangement. With this source the pick 15 is
connected by means of conductor 84 leading to
the cable 23, The other side of the source of
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current 1S éohnécted with the conductor 81
which is a cominon .energizing conductor for all
the electro-magnets-33. Each electro-magnet 33
however has an individual conductor 88 branch-
ing off from the common conductor and leading
to a terminal box 19. In this box each conductor
88 is wired to a strand of the multi-conductor
cable 25 which leads to the guitar 16 or other
string instrument. The strands of the multi-
conductor cable. are connected as has been de-
scribed.

When the player presses down a string 16, ISa
165, . with the finger of his left hand and
with his right hand, holding the pick 15, strikes
the string, a tone is produced in the guitar in
the.customary manner but also a circuit is closed,
energizing the electro-magnet corresponding to
the musical tone which has been produced in
the guitar by the player. This circuit runs from
82 over 84 and 87 to the electro-magnet 33/, as-
sumed to correspond to the tone produced on
the -guitar- by a player and over conductor 88f
to the terminal box 22 and over the cable strands
of cable 25 with which the conductor 88f is con-
nected to the metal plate in the series i8f which
the player used when playing. Assuming . that
the player pressed string 160 against contact 18fb
while striking the string 16b. with the pick (5
the circuit is closed over the said plate- 185D,
the string (85, the pick.15 and the cable 23 which
leads to conductor §6 connected with the source
of current.

The magnet 33f 1s therefore energlzed and at-
tracts armature 40 which moves the mallet 41,
44 and strikes against the tuned-tone block 66 )
thus producing the tone which corresponds to -
the note played on the guitar.

The;tones played on the guitar are therefore
not only produced on the instrument but are

“also produced on the tone blocks. The tune

played -on the guitar is therefore played on the
blocks simultaneously with the playing on the
string instrument.

It will be understood that the system which

-has: been explained above may be used to pro-

duce -a remote reproduction or to produce de-
sired musical effects by using means imparting a
distinetive: coloring. to the tone produced.

Obviously the means for producing tones simul-
taneously with the tones produced on the:guitar
or controlled by the player may be somewhat dif-
ferent from-those shown in the drawings, and
moreover other unessential changes may be made
without departing from the essence of the inven-
tion, :

Havmg descnbed the 1nvent10n what is cla,lmed
as new is:

1. A'magneto-electric musical instrument com-
prising a portable string instrument, having a
conventional instrument body and neck a plu-
rality of conductive strings stretched over said.
body and neck, contacts arranged in longitudinal
and transverse series along said neck, the con-
tacts forming a longitudinal series being arranged
on the neck along g single string of the instru-
ment, each contact of the series corresponding to
the portion of the neck against which a string is
pressed to produce a definite tone, the transverse
series, arranged along a transverse line, cor-
responding to tones produced on different strings,
a, pick provided with a conductive picking mem-
ber, for picking said strings, an assembly of
stationary vibratory sound producing elements,
arranged at a . distance from the string in-
strument, each vibratory sound producing ele=




9,528,668

'3
tent being provided with a striking vibrator for
producing sound vibrations; electro-magnetic
means actuating each of said striking vibrators,
a source of current; g circuit connected with each
of saidi meck contacts, a circuit connected with
the: pick, each of said circuits comprising con-
ductors leading from the string instrument to the
‘said rassembly of vibratory sound producing
elements, and each electro-magnetic means being
included in the circuit of one of the neck contacts
and in the circuit of the pick, the tone produced
by a vibratory sound producing: element- cor-
responding to the tone produced by the string,
when pressed against the contact and picked by
the player. . .

2. A magneto-electric musical instrument com-
prising a string instrument, having a conven-
tional instrument body and mneck, conductive
strings stretched over said body and neck, con-
tacts on said neck, each contact being locatéed
at a place at which a string is depressed by the
player to produce definite musical tone, a pick
provided with a conductive picking member, for
picking said strings, a source of current, a circuit
connected with each of said neck: contacts, a
circuit connected with the pick, a series of elec-
tro-magnets for producing tones, mallets oper-
ated by said electro-magnets, and tone blocks
struck by said mallets when operated, each
electro~-magnet being included in the circuit of
one of the contacts and in the circuit of the pick,
the tone produced by the tone block when struck
corresponding to the tone produced by the string
. when pressed against the contact in the circuit
of which the electro-magnet is included.

3. A magneto-electric musical instrument com-
prising a string instrument, having a corven-
tional instrument body and neck, conductive
strings stretched over said body and neck, con-
tacts arranged in longitudinal and transverse
series along said neck, contacts forming a longi-
tudinal series being arranged on the neck along
a single string of the instrument, each contact
of the series corresponding to the portion of the
neck against which a string is pressed. to produce
a definite’ tone, the transverse series arranged
along a transverse line, corresponding to tones
produced on different strings, a pick provided with
a conductive picking member, -for picking - said
strings, a source of current, a circuit connected
with each of said neck -contacts, a circuit con-
nected with the pick, a series of electro-magnets
for producing tones, mallets operated by said
electro~-magnets,. and tone blocks struck by said
mallets when operated, open resonators arranged
in front: of ‘said tone  blocks to reinforce by
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resonanée the tone produced in said tone blocks,
each electro-magnet being included in: the circuit
of one of the contacts and in the circuit of the
pick, the tone produced: by the tone block when
struck corresponding to the tone produced by
the string when pressed against the contact in
the circuit of which the electro-magnet is in-
cluded..

4. In a magneto-electrical musical instrument
as claimed in claim 2, suspension means for the
tone blocks including supports, and of a cord
tensioned between and supports for holding said
tone blocks.

5. In an electrical musical instrument as
claimed in claim 2; in which the tone blocks are
provided with bores, supports arranged at a
distance, and cords tensioned between said sup-
ports, and passing through the bores of the tone
blocks.

6. In a magneto-electrical musical instrument
as: claimed in claim 2 with tone blocks provided
with transverse bores, suspension means for said
tone blocks comprising a frame with longi-
tudinal and transverse members, cords tensioned
between said transverse members and running

‘above and along said longitudinal frame members,

spaced members provided with eyes carried by
and  projecting from said longitudinal frame
members, with the eyes aligned along a straight
line, the tensioned cord passing through said
eyes and through said bores in the tone blocks
and spacing members for holding said tone blocks
between the eyes of said spaced members. )
7. In a magneto-electric musical instrument as
claimed in claim 2, a mallet stop member facing
the tone blocks, a mallet carrying arm for each
mallet, spring means attached to said mallet stop
member and to said inallet carrying arm to hold
the mallet against the mallet stop in its position
of rest. ' o
THOMAS W. MITCHELL.
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