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11 Claims.
1

My invention relates in general to musical in-
struments and more particularly to an electrical
piano.

An object of my invention is the provision of
an electrical piano wherein the freguency for
each note of the scale is governed by a vibrating
reed having a magnetic pole which vibrates rela-
tive to a current generating device which pro-
duces the ensrgy for making the musical note.

Another object of my invention is the pro-
vision in an electrical piano of maintaining cor-
rect frequency for each of the notes of the seale:

Another object of my invention is the pro-
vision in an electrical piano of a vikrating reed
having a neck portion ground or otherwise di-
mensioned to produce the correct frequency.

Another object of my invention is the pro-
vision of obtaining the correct frequency of the
vibrating reed by grinding a neck portion around
the vibrating reed to the correct dimension for
producing the correct ifrequency required for
each note of the scale.

Another object of my invention is the pro-
vision of a plurality of vibrating reeds mounted
on a sprung mass having a high Q.

Another object of my invention is the pro-
vision of a series of vibrating reeds each hav-
ing magnetic poles which vibrate in cooperation
with inductance elements or current generating
coils whereby the frequency of the current gen-
erated corresponds to the frequency of the vi-
brating pole associated therewith.

Ancther object of my invention is the pro-
vision of a series of vibrating reeds having mag-
netic poles of alternate polarity whereby sub-
stantially a closed magnstic circuit is obtained
between adjacent vibrating reeds.

Another object of my invention is the pro-
vision of vibrating the vibrating reeds either by
mechanical impact or by electrical impulses.

Other objects and a fuller understanding of
my invention may be had by referring to the
following description and claims, taken in con-
junction with the accompanying drawing, in
which: )

Figure 1 represents a diagrammatic illustra-
tion of an electrical piano embodying the fea-
tures of my invention, parts being omitted for
the purpose of clarity;

Figure 2 is a cross-sectional view of my elec-
trical piano taken along the line 22 of Figure 1,
parts being omitted for clarity; and

Figure 3 is a fragmentary view showing a
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2
single vibrating reed and an electrical impulse
method for vibrating the reed.

With reference to the drawing, and particu-
larly to Figures 1 and 2, my invention comprises
generally a base {8, a support member {f se-
curely mounted on the base 19, a sprung mass {2
in the form of a cross-bar upon which are
moeunted a plurality of vibrating reeds £8, {7 and
{8 having their free ends vibrating relative to
current generating devices 38, 31 and 32, respec-
tively. The current generated respectively in
the current generating devices is respectively con-
ducted to a transformer-§8 which is in turn con-
rected to a volume eontrol unit 58 and an ampli-
fying circuit 57 which provides amplified energy
for the dynamic speaker 38 that produces the
musical note which corresponds respectively to
the current generated in the current generat-
ing devices. While I have illustrated three vi-
brating reeds and three current generating de-
vices, it is clearly understood that in the practi-
cal application- of my invention I provide a vi-
brating reed and an associated current generat-
ing- device for each note of the scale, whereby a
complete piano scale may be provided or a frac-
tional part thereof as requirements demand.

The base I8 may extend laterally for a dis-
tance to include all of the keys of the piano
scale. As shown in Figure 2, the keys, that is
the elements which the fingers touch when play-
ing the piano, are indicated by the reference
character 68. As illustrated, the keys 68 may
be pivotally mounted at a pivet point §9 which
when the keys are depressed causes the hammer
65 to strike its associated vibrating reed. The
hammer 65 may be carried by an arm §% which
is attached to a pivot block T¢ adapted to pivot
around a pivot point: 7!, Mounted underneath
each key is a contactor which in Figure 2 is
identified by the reference character &! and is
adapted to close a circuit for connecting its as-
sociated current generating device with the pri-
mary winding 5! of the transformer 58. The
contactors mounted under each of the keys are
constructed of resilient material so that the
finger touch of the playing of the keys Is not
interfered with. Mounted along the rear side
of the base 10 is a support member #f which
extends for the full length of the key board.
The support {1 may be mounted tc the base 0
by means of the illustrated screws §%1. The
sprung mass 12 comprises a cross-bar upon which
the vibrating reeds are mounted and may he
supported above the support membker {{ by
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means of a plurality of rubber supporting blocks
13. The rubber supporting blocks 2 are pro-
vided with laterally extending flanges {4 where-
by the blocks may be anchored to both the sup-
port member {1 and the sprung mass {2 by
means of screws 15 extending through the
flanges. The vibrating reeds 16, {17 and 13 are
firmly and securely mounted in holes provided
in the upper side of the sprung mass bar 2, the
hole for the reed I being identified by the
reference character 21. Mounted on the sprung
mass bar 12 is a stabilizing body or mass 25
which has flanges 26 whereby the body or mass
may be anchored to the cross-bar mass {2 by
means of secrews 27 extending through the flanges
25. One function of the stabilizing hody of mass
25 is to keep the sprung mass bar 12 relatively
stable when the vibrating reeds are struck by
the hammers 65 when the piano is keing played.
The provision of the rubber support mounting
for the sprung mass cross-bar 12, taken together
with the mass of the stabilizing body 25, pro-
duces a support for the vibrating reeds having a
high Q. In other words, the sprung mass bar
12 is indisposed to go into vibration which would
interfere with the high fidelity of the musical
instrument. The frequency for each of the
vibrating reeds is determined by grinding a neck
around the vibrating reed at a small distance
above the top of the cross-bar mass 12. Each
neck is ground individually until the reed has
the proper frequency for the note in question.
The necks for the reeds 16, 1T and 18 are identi-

fled respectively by the reference characters 22, .

23 and 24. The vibrating reeds are constructed
of magnetic material and their upper or free
vibrating ends are so magnetized that alternate
free ends of -the vibrating reeds have opposite
magnetic polarities. As illustrated in the draw~
ing, the reed 16 has a north pole at its upper
end, the reed 17 a south pole, and the reed {8 a
north pole. This alternate pole polarity would
be carried out for a full series of the vibrating
reeds for the complete keyboard of the piano.
Mounted above the free vibrating ends of each
of the vibrating reeds are the generating de-
vices 30, 31 and 32 which may be mounted upon
a top support member 35 by means of screws 38,
37 and 38, respectively.
generating devices comprises an inductance ele-
ment which may comprise a magnetic core 34
and a coil 83 wound thereabout. The construc-
tion of the current generating devices is identical.
The ends of the top support member 35 are
carried by rubber blocks 45 which are mounted
on the top of vertical column members 39 which
have their lower ends provided with flanges 41
and anchored to the support member §1 by
means of screws 42 passing through the flanges
4l. The upper ends of the upright column 23
are provided with flanges 43 whereby the rubber
blocks 45 may be anchored thereto by means of
screws 44 passing through the flanges 43. The
top support member 35 may be anchored to the
rubber blocks 45 by means of the screws 48. The
mounting of the top support member 25 upon
rubber blocks keeps the top support member 35
from setting up vibrations which might inter-
fere with the musical operation of the piano.
The current generating device 20 is connected
to the primary 51 of the transformer 50 by means
of a conductor 471 and a contactor 59 which is
actuated by the keys of the piano for the reed

Each of the current :
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6. Similarly, the current generating device 3i
is connected to the primary 51 of the trans-
former §0 through a conductor 48 and a con-
tactor 68, and the current generating device 32
is connected to the transformer 5! of the trans-
former 50 through a conductor 48 and the con-
tactor 6f. The lower end of the secondary
winding of the transformer is connecied to
ground and the top ends of the coils 33 are re-
spectively connected to ground through a con-
ductor 53, which means that a clossd circuit
through the primary of the transformer is pro-
vided when each of the contactors 53, 60 and 6!
is closed by the depressing of the keys asso-
ciated therewith. Accordingly, a closed circuit
for each of the current generating devices is
provided when the contactor associated there-
with is closed and the frequency of the current
generated in each of the closed circuits is in
accordance with the mechanical frequency of
the vibrating reed associated with the current
generating device. The top of each of the vi-
brating reeds has a removed edge portion 54
which is on the side of the reed opposite from
the hammer 65. The removed edge portion 64
establishes a straight-line face for the vibrating
end of the vibrating reed. When the vibrating,
reed is struck by the hammer 65 its upper free
end vibrates with references to the core 34 of
the current generating device associated there-
with for generating a current in the coil hav-
ing a frequency equal to the frequency of the
vibrating reed. The sum of the respective cur-
rents from the current generating devices pass
through the primary of the transformer {5 and
generate a voliage in the secondary winding 52
of the transformer for operating the dynamic
speaker §8 for producing the musical note. The
volume of the piano may be governed by a vol-
ume contro] unit designated by the block 56 and
may comprise any suitable well-known equip-
ment. The amplifying circuit 57 may be of any
well-known circuit which supplies amplified
energy to the dynamic speaker §8.

The sprung mass bar 12, the vibrating reeds,
the magnetic cores 34 of the current generating
devices and the top support member 35, are
constructed of flux conducting material so that
a closed magnetic circuit is provided between
adjacent vibrating reeds, since alternate vibrat-
ing reeds are provided with opposite magnetic
poles. The closed magnetic circuit renders my
current generating devices highly efficient with
only a small air gap existing in the magnetic
circuit. The hammers and the base {8 are not
shown in Figure 1 for purposes of clarity.

In Figure 3 I show an electrical impulse means
of vibrating the reeds and this may be done by
modifying the construction of the contactors
mounted under each of the keys, the modified
contactor being shown diagrammatically in
Figure 3 and comprises g bridging element 74
which contacts first the two contacts 75 and 78.
The instant that the two contacts 75 and 16 are
bridged by the bridge member 74 the condenser
18 which is charged dissipates its charge and
excites the winding of the coil in the current
generating device. The impulse of current pass~
ing through the coil attracts the vibrating reed
associated therewith and sets the vibrating reed
into vibration at its own natural frequency. As
the key is further depressed the bridging mem-
ber 74 contacts the contact point 77 and con-
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fieets the coil of the current generating device
in circuit with the primary of the transformer
for making the musical note. The moment that
the key is released the bridge member 74 breaks
contact with the contact members 15, 16 and ¥1
and then the condenser 18 is again recharged
from a high voltage source indicated by the
reference character §2. The resistor 719 deter-
mines the rate at which the condenser is
charged. The condenser T8 becomes imme-
diately charged the moment that the key is re-
leased with the result that rapid operation of
the key is always secured.

. Although I have described my invention in its
preferred form with a certain degree of par-
ticularity, it is understood that the present dis-
elosure of the preferred form has been made only
by way of example and that numerous changes
in the details of construction and the combina-
tion and arrangement of parts may be resorted
to without departing from the spirit and the
scopz of the invention as hersinafter claimed.

I claim as my invention:

1. An instrument for preducing sound com-
prising, a support member, a vibrating reed hav-
ing two ends with one end thereof mounted to
the support member, the free end of the said
vibrating reed constituting a magnetic pole, a
substantially closed flux conducting path in-
cluding said vibrating reed, a current gensrat-
ing device associated with the magnstic pole
and adapted to generate current having a ire-
guency that corresponds to the frequency of
vibration of the magnetic peole of the vibrating
reed, means responsive to the current generated
in the current generating device for producing
sound, and means for vibrating the magnetic
pole of the vibrating reed.

2. An instrument for producing sound, in com-
bination, a support member constructed of flux
conducting material, at least a first vibrating
reed and a second vibrating reed carried by said
support member, said vibrating reeds being
spaced apart upon the support member and con-
structed of flux conducting material, said first
vibrating reed having a north pole at its free
vibrating end and said second vibrating reed
having a south pole at its free vibrating end, a
first current generating device associated with
the north pole of the first vibrating reed and
adapted to generate a current having a frequency
corresponding to the frequency of the first vi-
brating reed, a second current generating device
associated with the south pole of the second vi-
brating reed and adapted to generate a current
having a frequency corresponding to the fre-
quency of the second vibrating reed, said current
generating devices each having a flux conduct-
ing core, second support means for supporting
the flux conducting cores of the current generat-
ing devices in spaced relation respectively with
the north and south poles of the vibrating reeds,
said second support member being constructed
of flux conducting material, an output circuit
connected to the current generating devices for
producing sound, and means for vibrating the
magnetic poles of the vibrating reeds.

3. An instrument for producing sound, in com-
bination, a support member constructed of flux
conducting material, at least a first vibrating reed
and a second vibrating reed carried by said sup-
port member, said vibrating reeds being spaced
apart upon the support member and constructed
of flux conducting material, said first vibrating
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6
reed having a north pole at its free vibrating end
and said second vibrating reed having a south
pole at its free vibrating end, a first current gen-
erating device associated with the north pole of
the first vibrating reed and adapted to generate
a current having a frequency corresponding to
the frequency of the first vibrating reed, a second
current generating device associated with the
south pole of the second vibrating reed and
adapted to generate a current having a Ire-
quency corresponding to the frequency of the
second vibrating reed, said current generating
devices each having a flux conducting core, sec~
ond support means for supporting the flux con-
ducting cores of the current generating devices
in spaced relation respectively with the north and
south poles of the vibrating reeds, said second
support member being constructed of flux con-
ducting material, an output cireuit connected to
the current generating devices for preducing
sound, and mechanical impact means for vi-
brating the magnetic poles of the vibrating reeds.

4. An instrument for producing sound, in com-
pination, a support member constructed of flux
conducting material, at least a first vibrating
reed and a second vibrating reed carried by said
support member, said vibrating reeds being
spaced apart upon the support member and con-
structed of flux conducting material, said first
vibrating reed having a north pole at its free
vibrating end and said second vibrating reed
having a south pole at its free vibrating end, a
first current generating device associated with
the north pole of the first vibrating reed and
adapted to generate a current having a fre-
quency corresponding to the frequency of the
first vibrating reed, a second current generat-
ing device associated with the south pole of the
second vibrating reed and adapted to generate
a current having a frequency corresponding to
the frequency of the second vibrating reed, said
current generating devices each having a flux
conducting core, second support means for sup-
porting the flux conducting cores of the current
generating devices in spaced relation respectively
with the north and south poles of the vibrating
reeds, said second support member being con-
structed of flux conducting material, and an out-
put circuit connected to the current generating
devices for producing sound, electrical magnetic
means for vibrating the magnetic poles of the
vibrating reeds.

5. An instrument for producing sound com-
prising a support member, a vibrating reed
mounted to the support member, said vibrating
reed having a magnetic pole, a current generat-
ing device associated with the magnetic pole and
adapted to generate current having a frequency
that corresponds to the frequency of vibration
of the magnetic pole of the vibrating reed, means
respounsive to the current generated in the current
generating device for producing sound, and vibra-
tion producing means for vibrating the magnetic
pole of the vibrating reed, said vibration pro-
ducing means comprising a capacitor and con-
tactor control means for first charging the
capacitor and for secondly discharging the
capacitor through the current generating device
for attracting the magnetic pole and setting the
reed into vibration.

6. In combination, a closed magnetic circuit,
said magnetic circuit comprising at least two
vibrating reeds of different vibrational fre-
quencies, each vibrating reed having a vibratable
free end with a magnetic pole of opposite polarity,
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8 current generating device comprising & coil sur-
rounding a portion of the magnetic circuit, means
for vibrating the vibrating elements, and an out-
put circuit connected to the current generating
device.

7. An instrument for producing sound, in com-
bination, a base, a support member, rubber-like
means for supporting the support member upon
the base, a plurality of vibrating reeds each hav-
ing a vibrating end and being carried by the sup-
port member, a substantially closed flux conduct-
ing path for each of said vibrating reeds, a plural~
ity of current generating devices mounted rela-
tive to the vibrating end of the vibrating reeds,
one current generating device for each vibrating
reed, impact means for striking each of the
vibrating reeds to set the reeds respectively into
vibration, a mass carried by the support member
to stabilize the support member upon the rubber-
like means when the vibrating reeds are struck by
the impact means, an cutput electrical circuit for
producing sound, and a plurality of keys each
having an electrical contactor, one for each cur-
rent generating device for connecting the current
generating devices respectively with the output
electrical circuit.

8. An instrument for preducing sound, in com-
bination, a base, a first support member, first rub-
ber-like means for supporting the first support
member on the base, a vibrating reed carried by
the first support member and having a free
vibrating end, a substantially closed flux con-
ducting path including said vibrating reed, a
current generating device associated with the

vibrating end of the vibrating reed and adapted ¢

to generate a current having a frequency corre-
sponding fo the frequency of the vibrating end
of the vibrating reed, a second support member
for supporting the current generating device,
means including second rubber-like means for
supporting the second supporting member upon
the base, and an oubput circuit for producing
sound connected to the current generating device.

8. An instrument for producing sound compris-~
ing, a support member, first and second vibrating
reeds carried by said support member, said
vibrating reeds including flux conducting mate-
rial, said first vibrating reed having a vibrating
portion of a given polarity and said second
vibrating reed having a vibrating portion of oppo-
site polarity, a substantially closed flux conduct-
ing path including said first and second vibrating
reeds, means for vibrating the said vibrating
reeds and electroacoustical means for producing
sounds in accordance with the vibrations of said
vibrating reeds.

10. An instrument for producing sound com-
prising, a support member, first and second
vibrating reeds carried by said support member,
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said vibrating reeds being constructed of flux
conducting material, said first vibrating reed
having a vibrating portion of a given polarity and
said second vibrating reed having a vibrating
portion of opposite polarity, a first current gen-
erating device associated with the first vibrating
reed and adapted to generate a current having a
frequency corresponding to the frequency of the
vibrating portion of the first vibrating reed, a
second current generating device associated with
the second vibrating reed and adapted to generate
a current having a frequency corresponding to
the frequency of the vibrating portion of the sec-
ond vibrating reed, a substantially closed flux
conducting path including said first and second
vibrating reeds, an output circuit connected to
the current generating devices for producing
sound, and means for vibrating the said vibrating
reeds.

11. An instrument for producing sound com-
prising, a support member, first and second
vibrating reeds carried by said support member,
said vibrating reeds being spaced apart upon the
support member and constructed of flux conduct-
ing material, said first vibrating reed having a
north pole at its free vibrating end and said sec-
ond vibrating reed having a south pole at its free
vibrating end, a first current generating device
associated with the north pole of the first vibrat-
ing reed and adapted to generate a current hav-
ing a frequency corresponding to the frequency of
the first vikrating reed, a second current generat-
ing device associated with the south pole of the
second vibrating reed and adapted to generate a
current having a frequency corresponding to the
frequency of the second vibrating reed, second
support means for supporting the current gener-
ating devices in spaced relationship, respectively,
with the said north and south poles of the vibrat-
ing reeds, a substantially closed flux conducting
path including said first and second vibrating
reeds, an output circuit connected to the current
generating devices for producing sound, and
means for vibrating the said magnetic poles of
the vibrating reeds.

DONALD L. HINGS.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
1,935,215 Severy oo Nov. 14, 1933
1,978,583 Kentner ____._______ Oct. 31, 1934
2,273,333 Schluter __._._______ Feb. 17, 1942
2,321,366 Demuth _.______.__ June 8, 1943
2,352,438 Hruby . ___.__ June 27, 1944
2,413,062 Miessner __.___._____ Dec. 24, 1946



