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ABSTRACT OF THE DISCLOSURE

An electronic musical instrument comprising an auto-
matic rhythm player which is capable of electronically
reproducing various rhythms with tones such as a drum,
piccolo and other sounds in which complicated rhythm
bars are automatically obtained through the use of a
multivibrator circuit and and-gates with the multivibrator
circuit being driven by the output of a pulse developing
circuit and outputs of the pulse developing circuit and
the and-gates are combined to produce the desired
rhythm.

This invention relates to an electronic musical instru-
ment and more particularly to an automatic rhythm
player which is simple but capable of electronically pro-
ducing various rhythms in the characteristic tones of a
drum, a piccolo and so on.

In a prior art electronic musical instrument a rhythm
of one bar can easily be produced with a simple circuit
structure, while in case of a more complicated rhythm of
two or more bars the circuit structure becomes inevitably
complicated.

Accordingly, it is one object of this invention to provide
an automatic rhythm player for electronic musical instru-
ments which is relatively simple in structure but capable
of producing various complicated rhythms electronically.

It is another object of this invention to provide an
automatic rhythm player for electronic musical instru-
ments with which complicated rhythms of two or more
bars can be produced electronically by the provision of
simple circuits in combination with circuits for producing
simple rhythms of one bar.

Other objects, features and advantages of this inven-
tion will become apparent from the following description
taken in conjunction with the accompanying drawings in
which:

FIGURE 1 is a circuit diagram illustrating one ex-
ample of the automatic rhythm player of this invention;

FIGURE 2 illustrates wave forms for explaining the ex-
ample shown in FIGURE 1;

FIGURE 3 is a circuit diagram schematically illustrat-
ing another example of the automatic rhythm player of
this invention;

FIGURE 4 illustrates wave forms for explaining the
example shown in FIGURE 3;

FIGURE § is a circuit diagram schematically illus-
trating a further example of the automatic rhythm player
of this invention; and

FIGURE 6 illustrates wave forms for explaining the
example shown in FIGURE 5.

With reference to the drawings one example of this
invention will hereinafter be described in detail.

In FIGURE 1 reference numeral 1 indicates a pulse
oscillator having a period which corresponds to a mini-
mum time duration of a certain rhythm or a time dura-
tion corresponding to a greatest common measure of mini-
mum time duration of various rhythms. The pulse os-
cillator 1 produces a pulse output such as illustrated in
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FIGURE 2A. Reference numeral 2 identifies a pulse de-
veloping circuit which is supplied with the output of the
pulse oscillator 1. This pulse developing circuit 2 com-
prises, for example, three bistable multivibrator circuits
(flip-flop circuits) Fy, F, and Fy and, for instance, eight
and-gate circuits Gy, Go, . . . Gg.

The bistable circuits Fy, Fy and F; are arranged in
cascade connection so that each of their output terminals
a, b and ¢ is connected to the input terminal of the next.
The output of the pulse oscillator 1 is applied to the input
terminal of the bistable multivibrator circuit F;. Refer-
ence numerals 3; to 33 represent polarity discriminator
circuits connected to the input side of the bistable multi-
vibrator circuits F;, F, and F;, and these discriminator
circuits are adapted so that the bistable multivibrator cir-
cuits F;, F, and F; are sequentially switched on and off
at, for example, every rising of the pulse output or the
rectangular wave output. As a result of this, rectangular
wave outputs such as shown in FIGURES 2By, 2B, and
2B; are obtained respectively at the output terminals a,
b and c of the bistable multivibrator circuits Fy, F, and
F;. At the output terminals @, § and ¢ of the circuits Fy,
F; and F, there are obtained outputs which are opposite
in sense to those illustrated in FIGURES 2B,, 2B, and
2B3. :

Further, the and-gate circuits G, to G, have connected
thereto selected three terminals from the output terminals
a, b, cand @, B, ¢ in combination with one another. That is,
the and-gate circuit G; has connected thereto the output
terminals 4, b and ¢, the and-gate circuit G, has connected
thereto the output terminals @, b and ¢, the and-gate cir-
cuit G3 has connected thereto the output terminals g, 5
and c, the and-gate circuit G, has connected thereto the
output terminals @, 7 and ¢, the and-gate circuit G, has
connected thereto the output terminals a, b and ¢, the
and-gate circuit Gg has connected thereto the output ter-
minals @, b and ¢, the and-gate circuit G, has connected
thereto the output terminals @, 5 and ¢ and the and-gate
circuit Gg has connected thereto the output terminals @,
b and ¢ as clearly depicted in FIGURE 1. At the output
terminals T to Ty of the and-gate circuits G, to Gy, there
are respectively obtained pulse outputs such as illustrated
in FIGURES 2C; to 2Cq, which are phase-shifted from
adjacent ones a degree corresponding to the width + of
the rectangular wave output of the pulse oscillator 1 de-
picted in FIGURE 2A and each of which has a duration
= and a period 8+.

Then, the output terminals T, to Ty are connected to
conductors L, to Lg arranged in rows as illustrated in
FIGURE 1. Meanwhile, there are provided, for example,
four sound source circuits M; to M, which are driven by
pulses to electronically produce different tones of a drum,
a piccolo and the like. The input terminals of the sound
source circuits M; to M, are connected to conductors S;
to Sy arranged in columns as shown in the figure. These
two groups of the conductors L; to Lg and S; to S, are
selectively connected through diodes 4 in accordance with
particular thythms to be produced. The sound source
circuits M; to M, are connected through a common
amplifier 5§ to a speaker 6. Reference numerals 7,, 7,, 73
and 7, identify selector switches incorporated in the sys-
tems of the sound source circuits M; to M,.

With such an arrangement, there are sequentially pro-
duced in the conductors L; to Ly pulses at a time interval
corresponding to 18 time. In the system of the sound
source circuit, for example, M, which is connected to the
conductor S, through the selector switch 75, pulses emanat-
ing from the output terminals Ty, T3, T, and Ty are se-
quentially applied to the conductor S, through diodes
from the conductors L;, L;, L, and L,, the pulses being
phase-shifted as clearly depicted in FIGURES 2C;, 2C;,
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2C4 and 2C,. That is, no pulses are produced from the
other remaining conductors L,, Ls, L and Lg, so that the
pulses are produced in the conductor S, in a sequential
order “10110010” (1 representing the presence of the
pulse and 0 the absence of the pulse). As a result of this.

| dar b«

is repeatedly produced from the sound source circuit M,
in accordance with the pulses.

However, in order to produce a more complicated
rhythm, for example, rhythm of two bars such as

RPN UPETNIE

the pulse developing circuit 2 is required to be provided
with sixteen output terminals, so that the circuit 2 be-
comes inevitably complicated in structure.

To avoid this, in this invention a bistable circuit Fy is
provided in addition to the aforementioned circuits. The
input terminal of the bistable circuit Fy is connected to
the output terminal T; of the pulse developing circuit 2
so that the bistable circuit F, is switched on and off at
every pulse produced at the output terminal T, thereby

producing at the terminals f and 7 respectively rectangular
wave outputs which are opposite in sense as illustrated in
FIGURES 2D, and 2D,. Further, an and-gate circuit A
is incorporated in, for example, the conductor S, and
the terminal f of the bistable circuit Fy, is connected to the
circuit A. Another conductor S;” is arranged along the
conductor S; and connected through an and-gate circuit
A’ to the sound source circuit M;. To this and-gate circuit

A’ is connected the terminal T of the bistable circuit Fy.
In this case, the conductors L, Ly and Ly are connected
to the conductor S;’ through diodes 4.

With such an arrangement, during the first half bar of
the aforementioned two-bar rhythm the and-gate circuit
A is open and the other and-gate circuit A’ remains closed.
During the latter half bar of the rhythm the and-gate cir-
cuit A’ is open and the other and-gate circuit A remains
closed. In this manner, the rhythm of

PRI

can repeatedly be obtained.

According to this invention, a complicated rhythm can ;

be produced by the provision of a simple circuit without
being limited to the number of the output terminals of
the pulse developing circuit, as has been described in the
foregoing. However, in order to produce a complicated

MR DFRIES

without the :provision of the additional circuits such as
A and A’, the circuit becomes inevitably complicated and
expensive. The present invention avoids such disadvan-
tages.

The time duration mentioned in this specification means
a time from the building-up of each pulse to that of the
next one, as identified at = in FIGURE 2A, and this time
duration may be referred to as a time interval,

In FIGURE 1 the bistable circuit F is connected to the
output terminal Ty of the pulse developing circuit 2, but
different rhythms of two bars can be produced by con-
necting the bistable circuit Fy to any one of the terminals
T, to Ty through a changeover switch.

In the case of using the pulse developing circuit 2 such
as shown in FIGURE 1 the minimum time duration in
one rhythm corresponds to ¥4 time.
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FIGURE 3 illustrates another modified form of this
invention in which the minimum time duration is g
(1/2%) time. In this example there are employed four
flip-flop circuits Fy, Fy, F; and F,, four polarity discrimina-~
tor circuits 3;, 35, 3; and 3, related thereto and sixteen and-
gate circuits G, to Gyg. These circuits are connected in the
same manner as in the example illustrated in FIGURE 1.

Four of output terminals a, b, ¢, d and @, b, ¢, d of each of
the flip-flop circuiis Fy, Fy, Fs and F, are connected to each
of the and-gate circuits Gy to Gyg With such an arrange-
ment rectangular wave outputs such as depicted in FIG-
URES 4A/, to 4A, at the output terminals @, b, ¢ and d
of the flip-flop circuits Fy, Fy, F; and F,, while at the

output terminals E, F, ¢ and 4 there are produced outputs
which are opposite in sense to the aforementioned ones.
At the output terminals Ty to Ty¢ of the and-gate circuits
G, to Gy, there are respectively obtained pulse outputs
such as illustrated in FIGURES 4B;’ to 4B;s’ which are
phase-shifted from adjacent ones a degree corresponding
to the width r of the rectangular wave output of the pulse
oscillator 1 such as shown in FIGURE 2A and each of
which has a duration » and a period 167 (2%r). Other
circujt elements than the aforementioned ones and their
connections are the same as those in the example shown
in FIGURE 1. Simliar components to those in FIGURE 1
are identified at similar reference numerals and no further
description will be given for the sake of brevity.
FIGURE 5 illustrates a further modification of this
invention in which the minimum time duration in one bar
is1/2n time, n being a desired positive integer. In this case
sound source circuits of the number of n are provided and
changeover switches 7; to 7, are provided so that the
sound source circuits may be connected to suitable con-
ductors arranged in column to produce desired rhythms.
In this example, flip-flp circuits ¥y to F,, polarity dis-
criminator circuits 3; to 3, and and-gate circuits G; to G,
are connected in the same manner as in FIGURES 1 and 3.
FIGURES 6A;"” to 6A,” illustrate rectangular wave out-
puts obtained at the output terminals a to » of the flip-flop
circuits F; to F,. FIGURES 6B;” to 6B, show pulse
outputs obtained at the output terminals Ty to Ty, of the
and-gate circuits Gy to Gon. At the other output terminals

a to n of the flip-flop circuits F; to Fy, there are produced
outputs which are opposite in sense to the rectangular
wave outputs depicted in FIGURES A;”" to A,,”.

In this example, any desired number of conductors,
for example, S; to S; among those S; to S, are selec-
tively connected to the sound source circuit, for instance,
M; through a selector switch 7; while some other remain-
ing conductors are also selectively connected to the
sound source circuits M, to M, through selector switches
75 to T,. Swey to Swey, indicate the movable contacts of
the selector switches, and Sy’ to S¢’-and S/ to S, re-
spectively designate the stationary contacts of the se-
lector switches. In some cases the same group of the
conductors can be connected to any of the sound source
circuits M; to My. In this manner, any desired rhythm
can selectively be produced. S

‘While the present invention has been described in con-
nection with production of a rhythm of two bars, it is
to be understood that this invention is applicable to the
production of a rhythm of more than two bars. That is,
a plurality of column conductors are provided besides
the conductor S;” and they are connected to any of the
row conductors through diodes in accordance with the
programing of a desired rhythm and combined with and-
gate circuits thereby achieving the desired purpose.

It will be apparent that many modifications and varia-
tions may be effected without departing from the scope
of the novel concepts of this invention.

What we claim is:

1. An automatic rhythm player for electronic musical
instruments comprising a pulse oscillator producing
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pulse train having a period corresponding to a greatest
common measure of minimum time duration of various
rhythms; means for sequentially arranging at a plurality
of output terminals the pulses from the pulse oscillator as
pulse trains that are separated and phase-shifted from
adjacent ones; a first group of conductors each being
connected to each of the plurality of output terminals
respectively, the spatially separated and phase-shifted
pulse trains passing through the first group of conductors
respectively; a second group of conductors each being ar-
ranged to cross the first group of conductors; a plurality
of diodes for selectively connecting the conductors of
the first group with selected ones of the second group
in accordance with rhythms desired, thereby obtaining
a pulse train corresponding to the rhythms required at
each of said plurality of output terminals of the second
group of conductors; a plurality of selector switches, a
plurality of sound source circuits of electronically pro-
ducing different tones actuated by the pulse train ob-
tained from the second group of conductors through
said selector switches, each of the selector switches in-
serted between the input side of each sound source circuit
and each of the output terminals of the second group of
conductors, an amplifier and a speaker common to the
sound source circuits for making the outputs of the
sound source circuits audible; and means for producing
rhythms having a period several times that of a rhythm
produced by the pulse trains from the second group of
conductors, the last-mentioned means being actuated by
two or more of the pulse trains from the second group of
conductors and one of the pulse trains from the output
terminal of the first-mentioned means, and the output
of the last-mentioned means being supplied to one of the
sound source circuits through said selector switches where-
by a desired rhythm can be produced.

2. An automatic rhythm player for electronic musical
instrument as claimed in claim 1 in which the first-men-
tioned means comprises a plurality of bistable multi-
vibrator circuits arranged in cascade connection to con-
nect their positive output terminals to the input termi-
nals of the next stage bistable multivibrator circuit, the
first stage bistable multivibrator circuit being energized
by the output of the pulse oscillator; a plurality of
polarity discriminator circuits each connected to the in-
put side of each of the bistable multivibrator circuits to
sequentially switch on and switch off the bistable multi-
vibrator circuits upon each pulse rise of the polarity
discriminator circuits; and a plurality of and-gate cir-
cuits, one of the outputs of each bistable multivibrator
circuit being applied to inputs of each and-gate circuit
and output terminals of the and-gate circuits being re-
spectively connected to input terminals of the first group
of conductors.

3. An automatic rhythm player for electronic musical
instruments as claimed in claim 1, in which the last-
mentioned means comprises a plurality of bistable cir-
cuits and a plurality of and-gate circuits; one of the bi-
stable circuits being driven by one of the outputs of the
first-mentioned means, the other of the bistable circuits
being actuated by the bistable circuit driven by the first-
mentioned means, the plurality of the and-gate circuits
being actuated by the other bistable circuits and the out-
put of the second group of conductors and the outputs
of the and-gate circuits connected to a desired one of
the sound source circuits through the selector switch.

4. An automatic rhythm player for an electric musical
instrument as claimed in claim 1, in which the last-men-
tioned means comprises a bistable circuit and two and-
gate circuits the bistable circuit being driven by one of
the outputs of the first-mentioned means, the two and-
gate circuits being alternatively actuated by the outpuis
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of the bistable circuit and the outputs of the and-gate
circuits being supplied to a desired one of the sound
source circuits through the selector switch,

5. An automatic rhythm player for electronic musical
instruments as-claimed in claim 1, in which the period
of the pulse from the pulse oscillotor is ¥2® times, where
n is a desired positive integer.

6. An automatic rhythm player for electronic musical
instruments as claimed in claim 5, in which » is 3.

7. An automatic thythm player for electronic musical
instruments comprising a pulse oscillator for producing
a pulse train having a period corresponding to a greatest
common measure of minimum time duration of various
rhythms; a plurality of first bistable multivibrator cir-
cuits arranged in cascade connection with their output
terminals connected to the input terminals of the next
stage bistable multivibrator circuit, the first stage bistable
multivibrator circuit being driven by the output of the
pulse oscillator; a plurality of polarity discriminator cir-
cuits connected to the input sides of the bistable multi-
vibrator circuits to sequentially switch on and off the
bistable multivibrator circuits upon each rising of pulses
of the polarity discriminator circuits; a plurality of and-
gate circuits, one of the outputs of each bistable multi-
vibrator circuit being applied to inputs of each and-gate
circuit to obtain at its output terminal pulse trains, the
pulse trains obtained from the and-gate circuits being
separated with one another and sequentially phase-
shifted; a first group of conductors each being connected
to each of the output terminals of the and-gate circuits,
a second group of the and-gate circuits; a second group
of conductors each being arranged in crossing relation-
ship with the first group of conductors; a plurality of
diodes for selectively comnecting the conductors of the

5 first group with those of the second group at their de-

sired crossing points in accordance with rhythms re-
quired, thereby obtaining a pulse train corresponding to
the rhythms required at each of the plurality of output
terminals of the second group of conductors; a plurality
of sound source circuits for electronically producing dif-
ferent tones which are actuated by the pulse trains ob-
tained from the second group of conductors through se-
lector switches, each of the selector switches being in-
serted between the input side of each sound source cir-
cuit and each of the output terminals of the second group
of conductors; an amplifier and a speaker common to the
sound source circuits for making the outputs of the
sound source circuits audible; another bistable circuit
driven by one of the and-gate circuits; other two and-
gate circuits being alternatively actuated by the outputs
of the other bistable circuit and the outputs of the second
group of conductors; and the outputs of the other two
and-gate circuits being supplied to a desired one of the
sound source circuits through the selector switch.

8. An automatic rhythm player for electronic musical
instruments as claimed in claim 7, in which the input
terminal of the second bistable circuit is selectively con-
nected to one of the output terminals of the first and-gate
circuits through a change-over switch.
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