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ABSTRACT: A performance embellishing sound reproduc 
tion arrangement comprising an electric loudspeaker, an elec 
tric resonance device secured to the chassis of said loud 
speaker in contact therewith and having a microphone and a 
plurality of strings tuned to selected different audiofrequen 
cies to resonate sympathetically whenever a musical produc 
tion'reproduced by the loudspeaker sounds the frequencies to 
which the strings are tuned, and circuitry for feeding the elec 
tric signals derived from the microphone of the resonance 
device back to the same loudspeaker, or to a second loud 
speaker located within the range of audibility of the ?rst-men 
tioned loudspeaker. 
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ELECTRONIC MUSICAL INSTRUMENT EMPLOYING 
MECHANICAL RESONATORS WITH REGENERATIVE 

EFFECTS 
This is a continuation-in-part of my pending US. Pat. appli 

cation Ser. No. 602,699 ?led Dec. 19, 1966 for a Performance 
Embellishing Sound Reproduction Arrangement. 
The present invention relates to electric loudspeakers such 

as are used in connection with record players, radio and televi 
sion receiving sets, and other electric musical instruments. 
An object of the invention is to provide a loudspeaker ar 

rangement which operates to embellish automatically in a 
pleasing manner the performance of a musical production that 
is delivered to the loudspeaker for reproduction, from a 
microphone, a phonographic tape or disc, or a radio or televi 
sion receiving set. . 

This and other objects of the invention will be apparent 
frornthe following description of the accompanying drawing 
which illustrates certain preferred embodiments thereof, and 
wherein 

FIG. 1 is a diagram of a performance embellishing sound 
reproduction arrangement embodying my invention; 

FIG. 2 is a diagram of another embodiment of the invention; 
and 

FIG. 3 is a perspective of a component of the arrangement 
of my invention. 

In accordance with the invention I attach to the chassis of 
an electric loudspeaker an electric resonance device having a 
plurality of strings tuned to selected different audiofrequen 
cies, and provided with a microphone, and I feed the signals 
picked up by the microphone of the resonance device when its 
strings vibrate sympathetically in response to the same 
frequencies in a performance reproduced by the loudspeaker, 
through an ampli?er back to the same loudspeaker or a 
second loudspeaker located within the hearing range of the 
?rst loudspeaker. 
Having reference to the drawing, the top wall 10 of the 

chassis 12 of a loudspeaker 14 is employed to form the base of 
resonance device which is in fact an electric stringed musical 
instrument 16. For this purpose one end of said top wall is 
formed into a raised ledge 18 within which the strings 20 are 
anchored, and near its opposite end said top wall forms a ridge 
22 with a rounded top surface which constitutes the “bridge" 
for the strings and which may have a metal covering 24. 
Beyond said bridge the strings are anchored in vertically 
disposed pegs 26 which are rotatably mounted in the top wall 
10 of the speaker chassis and which may be turned by the 
manipulation of keys indicated at 28, to tune the strings to 
selected audiofrequencies. 
Arranged below the strings 20 adjacent the bridge 22 is a 

microphone 30 which converts any vibration of said strings 
into electric audio signals that can be reconverted into sound 
in electric loudspeakers. In the embodiment of the invention 
illustrated in the accompanying drawing the resonance device 
16 on top of the loudspeaker chassis 12 has six strings 20 
which are tuned to six distinctly different audiofrequencies. It 
will be understood, however, that the resonance device em 
ployed in accordance with my invention to embellish the per 
formance of a loudspeaker, may be provided with more or less 
than six strings if desired. 
When exteriorly produced electric audio signals are fed to 

the loudspeaker 14 through an ampli?er represented by the 
block 32 in FIG. 1, for conversion into a musical performance, 
the individual strings of resonator 16 will vibrate sympatheti 
cally whenever the perfonnance contains the frequencies to 
which the strings are tune. Any such vibration of said strings is 
immediately picked up by the microphone 30 and converted 
into electrical audio signals. In accordance with one embodi 
ment of the invention, I feed these signals through ampli?er 32 
back to the same loudspeaker 14 (FIG. 1). As a result thereof, 
in the performance of the loudspeaker 14, the notes cor 
responding to the frequencies to which the strings of the 
resonance device are tuned, are emphasized in a peculiar 
manner whenever they occur in the reproduction of a musical 
work. This embellishes the whole performance giving it an 
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2 
fers from the embodiment of the invention illustrated in FIG. 1 
in that the output of the microphone 30 of resonance device 
16 is fed through an ampli?er 34 to a separate loudspeaker 36 
rather than the same loudspeaker. When this second loud 
speaker is located within ‘the audio range of the ?rst loud 
speaker, both speakers 14 and 36 cooperate to produce the 
same characteristic sound effect as obtained with the single 
loudspeaker embodiment of the invention illustrated in FIG. 
1. * 

It remains to point out that the apparatus of the invention il 
lustrated in FIGS. 1 and 2 may be used as a sound-producing 
instrument rather than a performance embellishing loud 
speaker arrangement. When a performer plucks any one of 
the strings 20 on top of chassis 12, the vibrations of the 
plucked string or strings are converted into electric current 
pulses in microphone 30 and after ampli?cation in ampli?er 
32 these pulses are delivered to the loudspeaker 14. There 
they are reconverted into mechanical motion and the chassis 
12 of the loudspeaker transmits the resultant vibrations 
through the bridge arrangement 22-24 to the strings 20. Thus, 
the initial vibrations of the plucked strings are sustained so 
that the strings continue to sound even though they are no 
longer being plucked. Hence, by plucking selected ones of the 
strings, an unusual sound performance may be produced, and 
may be modulated by plucking additional strings at intervals; 
and this performance is sustained automatically. It will be un 
derstood that in the described use of the apparatus of my in 
vention, the loudspeaker does not necessarily have to be 
equipped with the usual sound-producing membrane for the 
apparatus to produce sound. Performance of its elec 
tromechanical transducer part is sufficient. In fact, any elec 
tromechanical transducer will operate, i.e. any transducer that 
converts the ampli?ed output pulses of the microphone 30 
into vibrations of a frequency corresponding to that of the 
plucked strings, as long as it is arranged to transmit these 
vibrations through acoustomechanical means, such as chassis 
12 and bridge arrangement 22—24, to the strings of the instru 
ment, which then produce the sounds of the performance. 
While I have described my invention with the aid of certain 

exemplary embodiments thereof, it will be understood that the 
invention is not limited to the speci?c constructional details 
shown by way of example, which may be departed from 
without departing from the spirit and scope of the invention.‘ 
Thus, devices other than the guitarlike stringed instrument 16 
described hereinbefore and illustrated in FIG. 3, such as for 
instance, a selection of different tuning forks mounted upon 
the chassis of the loudspeaker, may be employed to vibrate in 
sympathy with and produce signals that are picked up by a 
microphone or microphones and emphasize selected sounds 
and notes of a performance. 

I claim: 
1. A performance-embellishing sound reproduction ar 

rangement comprising a loudspeaker having a chassis, means 
for delivering exteriorly produced electric audio signals to said 
loudspeaker, multiple resonance means tuned to selected dif 
ferent audiofrequencies secured to said chassis in contact 
therewith and having microphone means, and means for feed 
ing signals derived from said microphone means to said loud 
speaker when said resonance means resonate during per 
formance of said loudspeaker. 

2. Arrangement according to claim 1 wherein said 
resonance means is an electric stringed musical instrument. 

3. A performance-embellishing sound reproduction ar 
rangement comprising a ?rst loudspeaker, having a chassis, 
means for delivering exteriorly produced electric audio signals 
to said ?rst loudspeaker, a second loudspeaker located in the 
vicinity of said ?rst loudspeaker, multiple resonance means 
tuned to selected different audiofrequencies secured to the 
chassis of said first loudspeaker in contact therewith and hav 
ing microphone means and means for feeding the electric 
signals derived from said microphone means when said 
resonance means resonate during performance of said ?rst 
loudspeaker to said second loudspeaker. 

4. An arrangement according to claim 3 wherein said 
resonance means is an electric stringed musical instrument._ 


