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57) ABSTRACT 
The apparatus of the invention comprises a loud 
speaker, preferably, having a nearly flat diaphragm, 
and a plurality of microphones disposed in confronting 
relationship to the diaphragm of the loudspeaker at 
different positions in a sound radiation plane of the 
diaphragm, so that the microphones can individually 
pick up sounds radiating from different portions of the 
diaphragm where vibrational modes are expected to 
be different from one another. Further to finish a 
tremolo effect to the sounds finally produced, the 
sound waves from the loudspeaker to the microphones 
are periodically interrupted. According to one exam 
ple of the invention, such periodical sound interrup 
tion may be caused by rotating the loudspeaker itself, 
and according to another example thereof, there may 
be employed a sound interrupting member having 
therein sound passages for selectively and locally pass 
ing the sound waves emitted from the different por 
tions of the loudspeaker to the respective micro 
phones, such sound interrupting member being dis 
posed rotatably between the loudspeaker and the mi 
crophones. 

8 Claims, 18 Drawing Figures 
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TREMOLO EFFECT PRODUCING ACOUSTIC 
FILTER SYSTEM 

BACKGROUND OF THE INVENTION 
1. Field of the invention 
The present invention relates to sound production 

systems capable of producing tremolo effects and tone 
coloring effects, and, more particularly, to novel trem 
olo effect producing acoustic filter apparatus of com 
pact structure and also providing desired tone coloring, 
which are most suitable for use with electronic musical 
instrument. 

2. Description of the prior art 
Many tone coloring devices have conventionally em 

ployed electrical filter circuits composed of only elec 
tronic components such as resistors and capacitors. 
Tone colors produced by such an electrical tone color 
ing device are poor in variety and variations, and are 
less in acoustic interest. 
For good understanding of the prior art device an ex 

ample of the conventionally used tone coloring means 
is now discussed with reference to FIG. 1. In FIG. 1, an 
audio signal from keyers, for example, of an electronic 
mucical instrument or other program sources is fed 
through an input terminal to a pre-amplifier circuit A 
and amplified thereby, and then this amplified audio 
signal is supplied to a tone coloring circuit which com 
prises a low pass filter F1, a band pass filter F, and a 
high pass filter F in parallel connection and individual 
variable resistance resistors R, R and Rs having one 
ends connected in series with the respective filters F, 
F and F at their output ends and having the other ends 
connected at a common juncture and for mixing the 
outputs of the filter circuits F, F, and F at a desired 
ratio of mixing. At the common juncture will be devel 
oped in mixed condition three kinds of audio signals re 
spectively having different frequency to level charac 
teristics i.e., different frequency ranges as shown by f, 
f, and f, in FIG. 2. These mixed audio signals are fed 
to a power amplifier A and thereby amplified and then 
reproduced by a loudspeaker SP. 
Thus, in the conventional tone coloring device, the 

frequency characteristics of the reproduced sound 
wave are inherently determined by the frequency band 
characteristics of the filter circuits employed and the 
parameters of the mixing variable resistance resistors, 
Therefore, the tone coloring device employing electri 
cal circuits alone has a great disadvantage in that a real 
istic and interesting sound resembling that of a natural 
musical instrument may not be obtained since the re 
produced sound wave fails to be rich in variety. 
As the conventional sound reproducing system for 

producing a tremolo effect on sounds as they are gener 
ated by an electronic musical instrument, there is 
known the type having a rotational disc located in front 
of a loudspeaker or speakers to thereby provide a trem 
olo effect, as disclosed in, for example, Japanese Utility 
Model Publication No. 22436/1965 and U.S. Pat. No. 
3,204,722. 
Said Utility Model Publication, as shown in FIG. 3, 

discloses a tremolo effect producing apparatus com 
prising a motor 1, a rotary shaft 2 operatively con 
nected with the motor, an acoustic reflecting plate 3 of 
which the center is supported by the end of the shaft so 
as to be rotatable in any plane involving the shaft, a 
bearing 4 slidably engaged with the shaft 2, a connect 
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2 
ing lever 5 connecting the bearing 4 with the side por 
tion of the reflecting plate 3, and a loudspeaker 6 in 
front of which is located the reflecting plate 3 so as to 
face it, whereby the sounds from the speaker provides 
a tremolo effect through the reflecting plate as the 
plate is rotated with respect to the direction of the 
shaft, namely, axially of the loudspeaker. 
Said U.S. patent, as shown in FIGS. 4 and 5, discloses 

another system for generating a tremolo effect on the 
sound waves from speakers including a sound repro 
ducing speaker enclosing cabinet, a vertically disposed 
speaker supporting panel spaced inwardly from an 
open side of the cabinet, a plurality of sound reproduc 
ing speakers 6 mounted on the panel, a rotating disc 7A 
spaced from and operating in a plane parallel with the 
speaker supporting panel and having openings corre 
sponding in diameter to the diaphragms of the speakers 
or a rotating plate 7B having cutouts and a motor for 
rotating the disc or the plate at a required revolution 
speed. 
Another known device of the type in which a plural 

ity of speakers are rotated in a plane to produce a trem 
olo effect and a vibrato effect is referred to in the fol 
lowing two U.S. patents. That is, U.S. Pat. No. 
3,100,024, as shown in FIGS. 6 and 7, discloses an ap 
paratus for producing vibrato or tremolo effects, com 
prising a motor 1, a drum 8 arranged on the inside of 
a peripheral wall on which a plurality of speakers 6 are 
revoluvably mounted for rotation about an axis, the 
drum being operatively connected with the motor 
through a belt so as to be rotated, and slip rings R 
through which low frequency currents are supplied to 
the respective speakers, whereby the sounds from the 
speakers are given vibrato or tremolo effects as these 
speakers are horizontally rotated in the same plane 
with that of rotation of the drum driven by the motor. 

As shown in FIG. 8, U.S. Pat. No. 3,084,585 indi 
cates an acoustic modulator comprising a speaker 
mounting disc 9 having circumferentially disposed plu 
ral speakers 6 which may be rotated about a horizontal 
axis, namely, circumferentially by means of a suitable 
motor MA and may be rotated about a vertical axis of 
a vertical standard 1C, namely, perpendicularly to the 
vertically diametric direction of the disc, by means of 
another motor MB, to produce a Doppler effect and a 
tremolo effect. 
However, these known tremolo effect producing sys 

tems have the following disadvantages. 
First, the known tremolo effect producing apparatus 

are inconveniently bulky, occupying a large space and 
complicated in mechanism and are impossible to effec 
tively produce a tremolo effect when reproduced by 
means of headphones in an electronic musical instru 
ment. Furthermore, when incorporated in an electronic 
musical instrument, such an apparatus generally re 
quires a fixed loudspeaker for sound reproduction hav 
ing non-tremolo effect, as well as a rotating loud 
speaker for providing a tremolo effect, and also sepa 
rate power amplifiers therefor, Accordingly, such an 
apparatus not only tends to be very expensive but also 
is impossible to radiate tremolo and non-tremolo 
sounds from the same loudspeaker, resulting in the lack 
of naturalness of sound in the performance of the elec 
tronic musical instrument. 
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SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a novel electro-acoustic system for producing 
interesting tremolo and tone coloring effects which are 5 
quite close to the sound effects of a natural musical in 
Strument. 
Another object of the present invention is to provide 

a tremolo effect producing apparatus with tone color 
ing effects suitable for use with an electronic musical 10 
instrument, which comprises, a closed housing or a 
sealed box containing therein a sound radiating mem 
ber such as a loudspeaker, a plurality of microphones 
opposed to a sound radiating surface of the loud 
speaker at different positions, and a rotatable sound in- 15 
terrupting member disposed between the loudspeaker 
and the plurality of microphones so as to be quite close 
to both and having openings or cutouts constituting 
sound passages for passing sound from the loudspeaker 
to said microphones, and a drive means for rotating the 20 
sound interrupting member at a desired speed of revo 
lution, whereby an audio signal applied to the loud 
speaker of the apparatus is reproduced into a sound 
wave and then the sound wave is modulated by means 
of the rotating sound interrupting member and picked 25 
up by the microphones to thereby produce electrical 
audio signals having tremolo effects rich in variety, the 
individual signals thus produced also having different 
frequency ranges i.e., different tone colors due to the 
difference in vibration mode at different locations in 30 
the diaphragm of the loudspeaker. 

Still another object of the present invention is to pro 
vide a tremolo effect producing apparatus capable of 
concurrently providing desired tone coloring, which is 
of the arrangement comprising a rotatable sound radi 
ating means such as a loudspeaker disposed in a closed 
chamber, and a plurality of sound pickup means such 
as microphones arranged in a sound radiating plane of 
the loudspeaker at different locations thereof in the vi 
cinity of the diaphram of the loudspeaker, whereby an 
audio signal from a tone generator is reproduced by the 
rotating loudspeaker into a sound wave and this sound 
wave is picked up by the individual microphones at dif 
ferent positions as sound signals, so that each sound sig 
nal thus obtained has a tremolo effect due to the rota 
tion of the loudspeaker and concurrently has a specific 
frequency range (or a specific tone color) due to the 
difference in vibration mode at a portion of the dia 
phram of the loudspeaker. 
Yet another object of the present invention is to pro 

vide a tremolo effect producing system with acoustic 
filters, which is small in size and is compact and is sim 
ple in construction, and is possible to dispense with 
such a conventional specifically designed loudspeaker 
as has been used exclusively for obtaining a tremolo ef 
fect in an electronic musical instrument. 
A further object of the present invention is to provide 

a system for producing a tremolo effect with tone col 
oring, which is suitably adaptable for a headphone 
when it is used as a sound radiating system of an elec 
tronic musical instrument. 
A significant object of the present invention is to pro 

vide a tremolo effect producing acoustic filter device 
comprising: a sound reproducing member such as a 65 
flat-type loudspeaker capable of radiating a sound 
wave in full range and having different frequency char 
acteristics in accordance with the position of the Sound 
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4 
radiating portion such as a diaphram; a plurality of mi 
crophones disposed at different positions in the fore 
ground of said sound radiating portion so as to pick up 
positional variations in the frequency characteristics of 
the radiating portion of the sound reproducing mem 
ber; thereby constituting acoustic filters and a drive 
means for rotating the sound radiating member, 
whereby producing a tremolo effect in a picked-u 
audio signal. 
A still further object of the present invention is to 

provide a musical sound reproduction system utilizing 
the above-mentioned specific tremolo effect producing 
acoustic filter device of the electro-acoustic type in 
which an audio signal from the sound program is acous 
tically processed into one having desired tremolo ef. 
fects and tone colors and then is reproduced into a mu 
sical sound, so that the reproduced sound effects give 
the listener a realistic sound image without any impres 
sion of an artificial electrical sound. 
Other objects, features and advantages of the present 

invention will become apparent from the following de 
tailed description of some preferred embodiments only 
by way of example when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram illustrating an example 
of the conventional acoustic filter circuit system. 
FIG. 2 is a chart of frequency characteristic curves 

for explaining the filter circuit system of FIG. 1. 
FIGS. 3 through 8 are structural views illustrating 

some examples of the conventional tremolo effect pro 
ducing devices. 

FIG. 9 is a schematic diagram showing the construc 
tion of an embodiment of the present invention. 
FIGS. 10A, 10B and 10C are, respectively, an ob 

lique view, a perspective section and a longitudinal sec 
tion of a sound interrupting rotary member used in the 
embodiment of FIG. 1. 
FIG. 11 is a view, partly in section, of a modification 

of the rotary member in the closed housing of the pre 
ceding embodiment. 
FIG. 12 is a plan view of the rotary member illus 

trated in FIG. 11. 
FIG. 13 is a schematic diagram showing another em 

bodiment of the present invention. 
FIG. 14 is a view showing the positional relation be 

tween the loudspeaker and the individual microphones 
of the present tremolo effect-producing acoustic filter 
device. 
FIG. 15 is a chart of frequency characteristic curves 

for explaining the present invention. 
FIG. 16 is a schematic diagram of a further modifica 

tion of the present invention. 
In the drawings, like reference numerals and letters 

indicate like parts throughout the embodiments of the 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIG. 9, there is schematically illus 
trated an electronic musical instrument circuit system 
incorporating the present invention, which comprises: 
a tone generator circuit O for generating audio signals; 
a key-operated keying system Kat which these audio 
signals are selected through tone keyers by the key op 
eration of the player of the instrument; an amplifier cir 
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cuit Ao for amplifying the selected audio signal; a trem 
olo effect producing acoustic filter assembly connected 
with the output end of the amplifier A to receive the 
audio signal from the tone generator circuit and 
thereby to produce audio signals each with a tremolo 
effect as well as a tone color; a mixing circuit consisting 
of variable resistance resistors for mixing individual 
audio signals derived from the acoustic filter assembly 
at a desired ratio; a power amplifier circuit A for am 
plifying the mixed audio signals; and a loudspeaker SP 
for radiating a sound wave having the audio signals. 
The acoustic filter assembly according to an embodi 
ment of the present invention includes a closed box or 
a hermetically sealed housing B within which loud 
speaker SPo having, preferably, a nearly flat diaphragm 
driven by the audio signal from the pre-amplifier A is 
fixedly disposed on one side of the interior of the hous 
ing and also a plurality of microphones M, M and Ma 
are disposed opposite to the sound radiating surface of 
the loudspeaker SP at different positions in the same 
plane relative to one another. A microphone housing 
member D having parallel arranged compartments 
therein is provided on the other side of the interior of 
the housing B. Each compartment is open at one end 
and accommodates one of the microphones, thereby 
preventing them from their acoustically interfering 
with each other. 
The housing B rotatably mounts therein a sound 

wave interrupting member 13 between the radiating 
surface of the loudspeaker SP and the microphone 
housing member D supporting therein the microphones 
M1, M and Ma. The sound wave interrupting member 
13 are mechanically connected with a drive motor 10 
so that it may revolve about an axis perpendicular to 
that of the loudspeaker SP at a speed of 0.5 - 15 revo 
lutions per second. 
At the resepctive output ends of the microphones M, 

M. and M are connected individual variable resistance 
resistors R, R and R at each one end the other ends 
of which are connected at a common junction to 
thereby mix the outputs derived from the respective 
microphones. The mixed audio signal is amplified by 
the power amplifier A and reproduced by the loud 
speaker SP into a desired sound wave. 
The sound wave interrupting member 13 may be a 

cylindrical solid body having therein a plurality of dia 
metrical openings or through-holes 13A which are in 
parallel relation with each other only at each open end 
of the cylindrical surface of the body as shown in FIGS. 
10A and 10B. Each opening in the member 13 corre 
sponds to one of the microphones M1, M, and M. Each 
sound passage 13A may be formed in the cylindrical 
solid body 13 to pass sound therethrough in an arbi 
trary manner, for example, as shown by a section in 
FIG 10C. 

In any case, the openings or through-holes 13A are 
so formed that when one end of each opening 13A 
comes close to the loudspeaker diaphragm, the other 
end of the opening 13A is confronted with the corre 
sponding microphone M1, M or Ma, thereby passing 
the sound waves from the loudspeaker through the 
opening 13A to the microphone. The plurality of open 
ings 13A are further so arranged as to correspond to 
different portions of the loudspeaker diaphragm where 
vibrational modes are expected to be different from 
one another. When the member 13 is rotated, the 
sound passages 13A are periodically formed and inter 
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6 
rupted between the portions of the loudspeaker dia 
phragm and the respective microphones, whereby the 
sound waves emitted from the loudspeaker to the mi 
crophones are given fade-in and fade-out effects, resul 
tantly heard as tremolo effect sounds. 

Referring now to FIG. 11 a modification of the 
acoustic filter assembly of FIG. 9 is illustrated, in which 
a rotary disk 13' is used in place of the rotational cylin 
drical body 13. This disk 13" has curved elongate open 
ings or cutouts 13B perforated along the circumference 
of the disk at different positions in its radius direction 
and provided at positions capable of confronting the 
respective microphones M1, M and Ma, as shown for 
example in FIG. 12. The sound wave interrupting disk 
13' is mounted between the loudspeaker SP and the 
microphones M1, M, and Main such a way that it may 
revolve about a shaft 14 disposed in parallel to the axis 
of the loudspeaker SP by means of the drive motor 10 
through a belt 11 and a pulley 12. 
Now, the operation of the assembly thus constructed 

will be described hereunder. 
As will be appreciated from the construction of the 

acoustic filter assembly as shown in FIG. 9 or 11, the 
microphone M. disposed opposite to the radiating sur 
face of the flat-type loudspeaker SP in the vicinity of 
its end portion receives an input sound wave of rela 
tively lower frequency band components substantially 
below 400 Hz from the loudspeaker SP, whose charac 
teristic curve is shown by m in FIG. 15. The micro 
phone M. disposed opposite to an intermediate portion 
of the radiating surface of the loudspeaker SP receives 
an input sound wave having frequency components of 
a middle sound range of from about 500 Hz to about 
5kHz, as shown by a characteristic curve m in FIG. 15, 
while the microphone Ma disposed opposite to the cen 
tral portion of the loudspeaker SP receives a sound 
wave having relatively higher frequency band compo 
nents as shown by a characteristic curve m in FIG. 15. 
Acoustic filters are thus constituted and these filters 
can produce a tremolo effect by rotating the sound in 
terrupting member 13 or 13'. 

Accordingly, when output signals from the respective 
microphones M1, M and Ma are mixed through the 
variable resistance resistors R, R and Ra at the com 
monjuncture at a desired ratio, these signals are ampli 
fied by the amplifier A and fed to the loudspeaker SP 
for musical sound reproduction. Thus, from the loud 
speaker SP there is obtained a sound wave which con 
stitutes a musical sound having desired tone colors and 
tremolo effects. 

Since the above-mentioned loudspeaker SP is not 
used for the listener to listen directly to the sound wave 
produced therefrom, it may be of a low reproduction 
power and a small size. The closed housing B employed 
may also be small in size. 
The tremolo effect producing acoustic filter assembly 

enables the respective microphones M, M, and M to 
pick up audio signals having different frequency bands 
as illustrated by its filter characteristic curves m, m 
and m in FIG. 15 respectively. 
FIG, 16 shows an example of a sound reproduction 

system utilizing the thus produced audio signals, in 
which the respective output terminals of the micro 
phones M M and M are individually connected, via 
variable resistance resistors R. R. and R and power 
amplifiers A1, A and Aa, to a low-frequency loud 
speaker (woofer) SP, an intermediate-frequency loud 
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speaker (squawker) SP, and a high-frequency loud 
speaker (tweeter) SP, respectively, whereby the re 
sulting sound waves from these loudspeakers provide 
tone colors quite resembling those of natural musical 
instruments. 

In the above embodiments of the tremolo effect pro 
ducing acoustic filter assembly, it will be easily under 
stood that a plurality of parallely arranged micro 
phones M1, M2 and M3 isolated acoustically and physi 
cally from each other may face to substantially one half 
of the sound radiating surface of the fixed loudspeaker 
SP within the closed housing B, and also that a number 
of directional microphones may be arranged in a man 
ner as stated in connection with the microphones of the 
preceding embodiment. 
Referring to FIG. 13, another embodiment of the 

present invention is illustrated in a schematic diagram 
of a sound producing system similar to that of FIG. 9, 
in which a closed housing B accommodates therein a 
small loudspeaker of preferably an asymmetrically 
shaped, oblong, flat type diaphragm as shown in FIG. 
14, mounted on a rotary shaft which is supported at one 
side wall of the housing, and a sound shielding com 
partment member D mounting therein a plurality of di 
rectional microphones M1, M and Ma So as to be 
acoustically isolated from each other. The shaft con 
nected to the loudspeaker SP mounts thereon a pulley 
12 outside the housing Band is connected, via a belt 11 
and a pulley 12", with a drive motor 10 which, in turn, 
is mounted outside the housing B for rotating the loud 
speaker. This loudspeaker SP can be rotated about its 
central axis at a speed of from 0.5 to 15 revolutions per 
second by the motor 10 through the power transmis 
sion mechanism as mentioned previously. 
The microphones juxtaposed in the compartment 

member D are seen to be opposite to and in proximity 
to the sound radiating surface of the flat type loud 
speaker SP. These respective microphones are dis 
posed at different positions relative to each other with 
respect to the sound radiating surface as shown, for ex 
ample, in FIG. 14. In this Figure, P represents the driv 
ing point or voice coil of the flat type loudspeaker SP. 
having an asymmetrically elliptic shape, and C repre 
sents the rotational center of the sound radiating sur 
face of the loudspeaker SP at which center this loud 
speaker is supported by the rotary shaft for revolution. 
An electrical signal picked up by each microphone M1, 
M or M is fed, through a variable resistance resistor 
R, R or Ra and a common juncture, to an amplifier A 
and then to a fixed loudspeaker SP. 
The operation and effects of the above-constructed 

assembly for constituting acoustic filters are substan 
tially similar to those of FIG. 9. That is, the microphone 
M disposed in the vicinity of an end portion of the ro 
tating flat loudspeaker SP picks up a sound wave of 
relatively low frequency components m, whereas the 
microphone M. disposed opposite to an intermediate 
portion of the sound radiating surface of the loud 
speaker SP picks up a sound wave of intermediate fre 
quency components m, and the microphone M3 dis 
posed at a central portion P of the sound radiating sur 
face picks up a sound wave of relatively high frequency 
component ma, thus constituting acoustic filters. The 
frequency characteristic curves given by mi, my and ma 
are as shown in FIG. 15. The picked-up signals are be 
stowed with tremolo effects due to the rotation of the 
sound radiating surface of the loudspeaker SP, 
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8 
The mixing resistors R, R and Ra may be provided 

outside the housing B as in the instance of FIG. 9. In 
this embodiment, the loudspeaker SPo enclosed in the 
housing may be of a small output power and of a small 
size since it is not intended for being listened to directly 
by the listener. The housing B also may be small in size. 
The assembly of this embodiment is applicable also to 
the system shown in FIG. 16 with great advantages. 

It will be understood from the foregoing statement 
that by the application of the present invention to, for 
example, an electronic musical instrument, there are 
obtained sound waves which are felt to be natural when 
heard and which are free of the so-called feeling of 
electrified sound, but instead which present musical 
sounds quite resembling those of natural musical in 
struments. Thus, it is possible for the listener to enjoy 
an interesting performance from an electronic musical 
instrument incorporating this invention, so that the 
present invention provides varying highly sophisticated 
acoustic effects. 

I claim: 
1. A tremolo effect producing acoustic filter system 

comprising: a closed housing, said housing including 
therein an electro-acoustic transducer having a sound 
radiating surface and capable of radiating sounds hav 
ing a desired frequency band, a plurality of acousto 
electric transducers for picking up the sounds radiated 
from said electro-acoustic transducer and converting 
the sounds into electric signals, said plurality of trans 
ducers being juxtaposed and acoustically isolated from 
each other and opposed to the sound radiating surface 
of said electro-acoustic transducer at different posi 
tions thereof, and a rotary sound interrupting member 
disposed relatively closely between said sound radiat 
ing surface of the electro-acoustic transducer and said 
plurality of the acousto-electric transducers, said rotary 
sound interrupting member periodically interrupting, 
in accordance with the revolution thereof, sound paths 
leading from said electro-acoustic transducer to said 
plurality of acousto-electric transducers, so as to pro 
vide fade-in and fade-out effects and different fre 
quency band characteristics for the sounds picked up 
by the respective acousto-electric transducers; and 
means for giving rotation to said rotary sound inter 
rupting member at a required speed. 

2. The system according to claim 1, in which said 
electro-acoustic transducer and said acousto-electric 
transducers are a loudspeaker and microphones, re 
spectively. 

3. The system according to claim 1, in which said ro 
tary sound interrupting member is of a cylindrical form 
having sound passages provided therein to open at dif 
ferent side surfaces thereof, said passages correspond 
ing in number and position to said plurality of acousto 
electric transducers. 

4. The system according to claim 1, in which said ro 
tary sound interrupting member is a disc having cutout 
or opening patterns therein to selectively form sound 
passages. 

5. The system according to claim 2, in which said 
closed housing mounts therein a compartment member 
having juxtaposed compartments inside thereof each 
for accommodating each of said plurality of micro 
phones therein separately, 

6. The system according to claim 2, in which said 
loudspeaker is of a nearly flat type diaphragm. 
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7. A tremolo effect producing acoustic filter system 
comprising: a hermetically sealed box, said box includ 
ing therein a loudspeaker having a sound radiating sur 
face with different positional frequency characteristics, 
and a plurality of microphones acoustically isolated 
and juxtaposed from each other and opposed to said 
sound radiating surface at different positions and dis 
posed in proximity thereto; and means for giving rota 
tion to said loudspeaker at a required speed of revolu 
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10 
tion, whereby the sounds picked up by the respective 
microphones may be given fade-in and fade-out effects 
and also different frequency band characteristics, re 
spectively. 

8. The system according to claim 7, in which said 
loudspeaker is of a flat type and has a sound radiating 
surface of an asymmetrical configuration. 

sk xk k 2 k. 


