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STEREOPIIONIC ELECTRONIC PIANO 
Electronic organs have reached a high state of perfection in 

the simulation of pipe organs or the like tones, and a great 
number of different makes have been sold with commercial 
success. However, this is not at all true with respect to elec 
tronic pianos. Although it is possible through the use of elec 
tronics to avoid some of the drawbacks in conventional pi 
anos, such as the extreme weight and lack of mobility, and the 
propensity for string pianos to go out of tune fairly rapidly, 
there have been few electronic pianos that have been com 
mercially successful. Commercial electronic pianos with 
which I am familiar have utilized tone generators of one sort 
or another controlled by the keyboard and feeding an ampli? 
er. The ampli?er oscillations are supplied to a loudspeaker, 
and all of the piano tones seem to be emanating from the one 
loudspeaker. This is contrary to the experience of pianists who 
are used to hearing the tones come from different parts of the 
piano. Speci?cally, and as will be obvious, in a conventional 
piano, the bass tones emanate from the left side, the treble 
tones from the right side, and intermediate tones from in 
between. Thus, it seems unnatural to a skilled pianist to have 
all of the tones emanate from a single position. 
Thus, in accordance with the present invention, and form 

ing one object thereof, it is proposed herein to provide a 
stereophonic electronic piano wherein the tones appear to 
emanate from approximately the correct positions relative to 
the keyboard. 
More speci?cally, it is an object of the invention to provide 

an electronic piano having a pair of loudspeakers, one at 
either end of the keyboard, respectively being more ef?cient 
at the bass and treble ends of the audio spectrum of the piano, 
whereby the bass tones appear to emanate from the left end, 
the treble tones from the right end, and intermediate tones 
from in between. 

A‘ more speci?c object of the present invention is to provide 
a stereophonic electronic piano utilizing two similar loud 
speakers at opposite ends of the keyboard, but which loud 
speakers differ in inherent characteristics, and are mounted 
differently, whereby to produce bass notes relatively adjacent 
the left end of the keyboard and treble tones relatively ad 
jacent the right end of the keyboard, with intermediate tones 
in between. 
Other objects and advantages of the present invention will 

be apparent from the following description when taken in con 
nection with the accompanying drawings wherein: 

FIG. I is a perspective view of an electronic piano con 
structed in accordance with the principles of the present in 
vention; 

FIG. 2 is a fragmentary sectional view taken through the 
upper portion of the piano above the keyboard substantially 
along the line 2—2 in FIG. I; . 

FIG. 3 is a fragmentary perspective view showing the 
mounting of one of the loudspeakers above the keyboard; and 

FIG. 4 is an exploded-perspective view similar to FIG. 3 but 
showing the parts in spaced relationship. 
Turning now in greater particularity to the drawings, and 

?rst to FIG. I, there will be seen an electronic piano identi?ed 
generally by the number 10 and including a case 12 having a 
keyboard 14 comprising the usual piano keys. A substantially 
vertical, but slightly inclined front panel 16 is provided above 
the keyboard, leading to the top 18 of the case. A music rack 
20 extends above the top of the case. 
The usual key bed 22 is provided beneath the keyboard 14, 

and a vertical panel 24 is disposed below the bed and recessed 
relative thereto. The panel 24 is covered, at least in part, with 
a grill cloth, and a loudspeaker 26 is mounted in the panel be~ 
hind the grill cloth. Feet 28 extend forwardly from the piano 
case 12, speci?cally the front panel 24 thereof, ‘for stability. A 
sustaining pedal 30 likewise is provided. 

In addition to the loudspeaker 26, two loudspeakers are 
provided in the substantially vertical panel 16 and relatively at 
opposite ends of the keyboard. Speci?cally, there is a loud 
speaker 32 provided substantially at the left or bass end of the 
keyboard, and there is a loudspeaker 34 provided adjacent the 
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2 
right or treble end of the keyboard. Loudspeakers 32 and 34 
both are of the oval or elliptical type, having their long axes 
parallel to the length of the keyboard, whereby physically to 
spread the sound out somewhat along the keyboard without 
requiring undue height. The speakers are respectively posi 
tioned behind acoustically transparent panels 36 and 38, and 
these acoustically transparent panels 36 and 38 (see also FIG. 
2) are of any well-known type, such as grill cloth, perforated 
sheet metal, etc. 

Considering now FIG. 2 in greater detail, tone generators 40 
are shown schematically. These tone generators may be of any 
desired or suitable type, there being one tone generator for 
each key of the keyboard 14. Alternatively, there could be a 
lesser number of tone generators which would be capable of 
being tuned to the note corresponding to a respective key. 
These can be electronic oscillators, or preferably they are 
vibratile reed generators in capacitive relation with a pickup, 
as in the commercially most successful electronic pianos sold 
to date, namely, those sold by The Wurlitzer Company. The 
tone generators are connected to the ampli?er 42, and this 
amplifier is connected to the three loudspeakers. Although it 
is possible that the principles of the present invention could be 
carried on by electronic ?ltering to deliver only certain tones 
to the various speakers, in the preferred embodiment the 
speakers are all connected in parallel. One lead, as indicated 
at 44, extends to the voice coil of the speaker 32, while a 
second lead 46 from the ampli?er is connected to the voice 
coil of the loudspeaker 34, while a third lead 48 is connected 
from the ampli?er to the loudspeaker 26. 
The loudspeaker 26 is of a full range type intended to 

reproduce the entire gamut of the instrument with relatively 
uniform ef?ciency, and provides little in the way of directivity. 
However, it does provide a good solid base for all of the tones. 
The loudspeaker 32, as noted heretofore—and as seen 

speci?cally in FIGS. 3 and 4-, is of the oval or elliptical 
variety, and has a bracket 50 secured to the basket of the loud 
speaker on the back thereof. The bracket 50 includes a top 
plate 52 and a bottom plate 54 in spaced parallel relation 
thereto, both of these plates being parallel to the speaker axis. 
Vertical end plates 56 interconnect and brace the top and bot 
tom plates 52 and 54 respectively. The plates 52 and 54 are 
provided with aligned holes 58 in spaced relation. 

Internally of the piano there is a vertical wall 60 disposed 
rearwardly of the keyboard. A horizontal wall or shelf 62 ex 
tends forwardly therefrom overlying the rear endv of the 
keyboard. Brackets 64--are ?xed to the wall or shelf 62 rela 
tively adjacent the opposite ends of the keyboard, being ?xed 
by spot welds or otherwise, and include forward portions 66 
which incline upwardly at a shallow angle. ' Each of the 
inclined portions 66 is provided with a pair of elongated bolts 
68 perpendicular to the respective inclined portion and having 
threaded upper ends. The bolts project through the holes 58 in 
the upper and lower plates of the speaker mounting brackets 
50, and nuts 70 are threaded on the upper ends thereof to 
mount the speakers on the brackets 64, and hence on the shelf 
62. The angle of inclination of the inclined bracket portions 
66 is such as to dispose the forward faces of the speakers 
parallel to the nearly vertical front panel 16 of the piano case. 
As will be understood. up to this point both speakers 32 and 

34 are mounted identically. The speakers appear identical, but 
are not. The left speaker 32 is of a relatively soft cone design, 
and has a natural resonant frequency on the order of 99-100 
cycles per second, while the right speaker 34 has a stiffer cone 
and has a naturally resonant frequency on the order of 
128-140 cycles per second. Thus, inherently, the speaker 32 
tends relatively to emphasize the bass tones, while the speaker 
34 tends relatively to emphasize the higher tones. In addition 
to this, a gasket 72 is ?xed to the front of the loudspeaker 32, 
and seals the loudspeaker to the panel 16. On the other hand, 
the speaker 34 is not provided with a gasket, and hence is 
spaced, as is indicated at 74, from the panel 16 by the 
thickness of the gasket 72. 
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Since the speaker 34 is spaced from the front panel 16 as in 
dicated at 74, a signi?cant amount of the back wave from the 
speaker 34 exits through the space 74, thus tending to cancel 
the front wave at relatively low frequencies. As will be un 
derstood, the presence or absence of the back wave at higher 
frequencies is relatively insigni?cant. Thus, the speaker 34 
further‘tends to discriminate against the lower frequencies, 
while maintaining relatively high efficiency with respect to the 
higher frequencies. Conversely, since the speaker 32 is sealed 
to the front panel 16, the back wave cannot exit adjacent the 
front wave, and hence does not tend to cancel the front wave. 
Thus, there is no signi?cant diminution of the front wave, and 
the relatively low-frequency ef?ciency is maintained. 
As will be understood from the foregoing, any tone 

generated‘by one of the tone generators 40 is supplied to the 
three loudspeakers. Bass tones are relatively emphasized by 
the loudspeaker 32, while treble tones are relatively 
emphasized by the speaker 34. As will be understood, neither 
speaker completely discriminates against the tones toward 
which it is relatively inef?cient, but reproduces them at a 
lower level. The speaker 26 reproduces all of the tones at sub 
stantially equal intensity. Thus, the bass tones appear to 
emanate mainly, but not entirely, from the left end of the 
keyboard, as is the case with a conventional piano wherein the 
string ' is located relatively adjacent the left end of the 
keyboard and roughly in alignment with the corresponding 
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key, whereby the tone is primarily located at that position, but ' 
not entirely, due to the resonance of the sound board which 
tends to spread out the sound to a considerable extent. Con 
versely, treble tones are primarily located adjacent the 
speaker 34, but not entirely so, just as in a conventional string 
piano. Intermediate tones appear to emanate from an inter 
mediate location, whereby all of the tones appear to be spread 
out across the keyboard in much the same fashion as with a 
conventional piano. The speaker 26 is not essential, and porta 
ble electronic pianos are made without this speaker. However, 
it is a valuable adjunct, since it acts somewhat in the nature of 
a sounding board and tends to spread out and provide a mel 
lowness to all of the tones. 
The invention is claimed as follows: 
1. An electronic piano including a case, a plurality of keys 
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4 
arranged in a keyboard and supported by said case, said case 
having upstanding panel means presented toward said keys, 
tone generator means in said case and controlled by said keys 
to provide electric oscillations corresponding to the musical 
tones related to the respective keys, ampli?er means in said _ 
case electrically connected to said tone generator means for 
amplifying the electric oscillations therefrom, and loud 
speaker means in said case electrically connected to the out 
put of said ampli?er means to convert the electric oscillations 
into audible sound, said loudspeaker, means including ?rst and 
second speakers mounted in said case relatively adjacent the 
opposite ends of the keyboard, each speaker being connected 
to the same output of said amplifying means, the ?rst speaker 
being disposed adjacent to the bass end of the keyboard ‘for 
reproducing bass tones, and the second speaker being 
disposed adjacent to the treble end of the keyboard for 
reproducing treble tones, whereby the tones reproduced by 
said loudspeaker means appear to be distributed across said 
keyboard in accordance with tonal frequency, the natural 
frequency of the ?rst speaker being lower than the natural , 
frequency of the second speaker, the speakers being mounted 
at openings in said panel means that are presented toward said 
keys, said first speaker being peripherally sealed to said panel 
means to isolate substantially the forward and back waves 
emanating therefrom, and said second speaker being 
peripherally spaced from said panel means to permit local in 
terference of the back wave and the front wave of the second 
speaker for partial cancellation of relatively bass tones. 

2. An electronic piano according to claim 1 in which both 
speakers are substantially the same size. 

3. An electronic piano according to claim 1 in which both 
speakers are oval speakers. _ _ _ _ 

4. An electronic piano according to claim 1 In which the 
?rst speaker has a natural frequency of the order of 99-100 
cycles per second and the second speaker has a natural 
frequency of the order of 128-140 cycles per second. 

5. An electronic piano according to claim 1 in which said 
loudspeaker means further includes a third speaker underlying 
said keyboard and intermediate said ?rst and second speakers 
for producing bass-to-treble frequencies at approximately 
equal intensity. 

* * * * * 


