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AUTOMATIC RHYTHM SYSTEM PROVIDING
DRUM BREAK '

Matter enclosed in heavy brackets [ ¥ appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the addltmns
made by reissue.

BACKGROUND OF THE INVENTION

Rhythm systems have been provided for use wi’rh_'_

electric organs, for example, so, that the sounds of vari-
ous rhythm instruments are automatically produced as
the organist operates the keyboards and pedal board to

provide organ tones. It i1s desired to provide various

different rhythm patterns for different types of music,
such as a march or waltz, and also more complex pat-

- terns such as a tango. It is also desired that the different

patterns control various different rhythm instruments
such as drums, brush and tambourine.

Prior systems to provide a wide variety of rhythm
patterns, and which can be used to control a relatively
large number of different instruments, have been com-
plex, resulting in relatively expensive devices. Also,
prior devices have not provided special effects which
are desired, such as the interruption of a rhythm pat-
tern to insert a rhythm break, such as a drum break.
Although there is a substantial interest in such special
effects, it has not been practical to provide the same in
existing systems. -

SUMMARY OF THE [NVENT[ON

It is an object of the present invention to prowde a
simple and improved automatic rhythm system.
Another object of the invention is to provide an auto-

matic rhythm system which includes a memory having

a plurality of rhythms stored therein, with separate
sections of the memories controlling rhythm patterns

for different instruments, and with the rhythm patterns
being individually selected. |

A further object of the invention is to pmwde a

rhythm system including a counter for controlling a

plurality of different rhythm patterns which may-have
different numbers of counts and different . timing,

wherein the counter is automatically reset at the ends
of the patterns.
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Still another object is to provide a rhythm system '

having memory sections, with a plurality of rhythms

50

being stored within the maximum count and avarlable |

for individual selection. | |
Another object of the mventlon is to provlde a

rhythm system wherein the rhythm pattern for a drum
break is stored in a memory and can be initiated to
produce the drum sounds by touching a pushbutton.

A still further object of the invention is to provide an

automatic rhythm system wherein any one of a plurality
of rhythm patterns can be individually selected, and

wherein the selected pattern can be interrupted for the

insertion of a different rhythm pattern, such as a drum
‘break, followed by the selected rhythm pattern.

~ In practicing the invention, a rhythm system is pro-
vided for automatically playing one or more of a plural-
ity of selected rhythms. The system includes a switch
circuit for selectmg the rhythms and a logic circuit with
‘memory units in which the rhythm patterns are stored.
The patterns may be of different types with different

35
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numbers of counts, and the speed of the clock for read-
ing out the patterns is controlled by the switch circuit

to provide the desired rhythm patterns. The logic cir-

cuit applies pulses corresponding to the rhythm pat-

terns to instrument generators for producing the
rhythm instrument sounds. A particular rhythm may

‘include sounds from a plurality of instruments, and a

plurahty of rhythms can be simultaneously played. The
switch. circuit cooperates with the logic circuit to reset
the same at desired counts, so that the rhythm patterns
are continuous. The reset may be at the beginning of

‘the count or at an intermediate point. The memory

units are identical and have facility for storing the same
number of counts. Rhythms with lesser counts can be
stored in series in the memory units, and the memory
can be reset to pick out any one of the rhythms so
stored. - | |

The rhythm system hdb provmom for pldymg a spe- -
cial rhythm, such as a drum break, and this can be

played at any time by Opcratmg a touch button. In the

event that the special rhythm is called for when another
rhythm is being continuously pldyed the continuous
rhythm will be interrupted to provide the rhythm
break, with the continuous rhythm automatlccrl]y start-
mg again at the end of the break.

BR[EF DESCRIPTION OF THE DRAWINGS

F]G 1 shows the control panel for the rhythm sys-
tem;

FIG. 2 is a block dlagrdm of the rhythm system of the
invention; |

FIG. 3 1s a circuit dldgram of the sw:tchmg circuit
and the rhythm break circuit; -

FIG. 4 illustrates the logic circuit and couphng to the

| mstrument gBHEIBtOTS

FIG. § shows a smgle memory plane with the connec-

tions thereto and

-FIG. 6 shows the btrummer c1rcu1ts of the rhythm
system.

DETAILED DESCRIPTION

FIG 1 shows the control panel for the instrument
system of the invention, and this may be built into an
organ or provided as an accessory for use with any
musical instrument. The panel includes a number of
pushbutton switches numbered 1 through 13, with
switch number 1 being the on-off switch for the system.
Switch 2 provides control of the Strummer action and
switches 3 through 13 each control two rhythm pat-
terns. The rhythm patterns are marked above and below
the switches on the panel. : |

A slide selector switch 15.is provrded to select the
rhythm pattern indicated either above (upper row) or
below (lower row) the switches 3 through 13. When
the switch 15 is in the position to actuate the rhythms

in the upper row, the light 16 marked UPPER flashes

on the down beats and when the switch 15 is in the

- position to actuate the rhythms in the lower row, the

60
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light 17 marked LOWER flashes on the down beats.

Accordingly, if a rhythm which is indicated above the

switches 3 to 13 is desired, the selector switch 15 must

be in the upper position, and if a rhythm indicated
below the switch button is desired, the selector switch

15 must be in the lower position.

At the upper right side of the control panel is a
TEMPO selector 18 which operates a potentiometer to

- control the tempo or spe&d of the rhythm. This is a slide

‘operated potentiometer having positions marked 0
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through 5. A volume centml selector 19 is also pro-

vided at the lower right hand side, with positions
marked 0 to 5. This controls the volume of sound from
the instrument generators which produce the rhythm
sounds. ' -

A plurality of touch buttons are prowded along the
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switch will Interrupt the rhythm. whlch has been se-

lected and insert a’different rhythm This may be a

bottom of the control pancl to sclect other-operations |

of the system. The button 20 designated Rhythm Break
provides the insertion of a special rhythm, such as a
drum break. The pushbuttone 21 to 25 each control an
output-of thc instrument generators of the system, as
indicated on the drawing. These touch buttons provide
a single operation or burst of sound, rather than a con-
tinuous rhythm as provided by the 5w1tc.heb 2 to 13 in
thc center of the control pancl.

FIG. 2 1s'a block diagram of the rhythm eystem of the
invention. The controls provided by the pushbuttons 1
to 13 on the control pancl, as well as the Rhythm Break
button 20 arc provided in the block 30, which is desig-

nated switch circuit. The speed-control 18 1s shown as
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a variable resistor, and controls the speed of the clock

32. The clock applies pulses to a logic circuit 34 which
includes memory devices. Logic patterns are stored for
a plurality of different rhythm patterns for control of a

plurality of rhythm instruments. Pulses for thesc. pat-

terns arc-applied from the output cable of the logic
circuit through inhibit gates 36 to the instrument gener-
ators 38. The instrument gencrators: may provide any

desired number of instrument sounds, and 1n the system

to be described 10 different rhythm instrument sounds
arc provided. The rhythm patterns controlling each
instrument sound is applied separately from the logic
circuit 34 through the inhibit gates 36 to the instrument
gencrators 38. The signals from the generators are then
applied to an audio system 40, which may include loud-
speakers for reproducing the instrument sounds. It may
be desired to apply the tone signals to the same audio
amplifiers and loudspeakers which produce sounds for
other musical tones, such as the tones of an electric
organ. S

The automatle puahbuttons of switch c1rcu1t 30 will
select one or more of a plurality of patterns stored in
the logic circuit 34, with 18 different patterns being
stored in the system to be described. The logic circuit
has facﬂlttes for handling rhythm patterns having up to

32 counts. The switching circuit 30 also sets up the

reset circuit 42 to reset the logic circuit after the num-
ber of counts in a particular rhythm pattern. For exam-
ple, rhythm patterns may be used having 16, 24 and 32
counts. The switching circuit also conditions the clock
32 to apply a particular division of the clock frequency
to the logic circuit for the rhythm pattern selected.
Inasmuch as the logic circuit 34 has facilities for 32
counts, it is possible to pmwde two 16 count. patterns
within the 32 count logic. In such case, an input is
applied to the logic circuit from the switching circuit 30
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particular one of the rhythm patterns controlled the
pushbuttons OF. a separate rhythm pattern which is
provided. in’ ‘the ‘memory of the logrc circuit. As previ-

ously- stated, ‘other touch buttons are provided on the
control panel to select particular instruments. This
action is provided by the block 50 in the diagram of

FIG. 2.

The system can also be used te apply rhythm patterns
to tones which may be provided by anotheér instrument,
such as an organ with which the rhythm system IS used.
The output from the logic circuit is applied to pulser 52
which apphes rhythm patterns through switch 53 to an
output terminal 54, which can. control a modulator.
This can be used to modulate tones from the instru-
ments, such as chords which are prevlded by the ac-
companlment manual of an organ. A further pulsing
circuit 5§ is provided Wthh is controlled by the logic
circuit 34. ThlS produces a rhythm pulse output pattern
at terminal 56 which can be used to pulse a particular
sound from the mstrument such as a string bass sound
controlled by an organ pedal.

FIG. 3 illustrates the switching system 30, the clock
32, and the rhythm break circutt 48 of FIG. 2. The
clock pulses for the logic circuit are prowded by the
clock 32, which may have its speed controlled as indi-
cated by the control 18 in FIGS. 1 and 2. Pulses from
the clock 32 are applied to divider 60 which has three
outputs, output 61 which prowdes the clock frequency
divided by four, output 62 which provides the clock
frequency divided by three, and output 63 which pro-
vide the clock frequency divided: by six. The three
outputs of divider 60 are applied from terminals 61, 62
and 63 to gates 65, 66 and 67. The gatés are selectwely
enabled so that one of the three divisions ‘of the clock
frequency is applied across resistor 68. This clock out-
put is applied to terminal 70, whlch is an' input termlnal
to the logic circuit 34 of FIG. 2.." |

The switches 1 through 13 on the control panel of
FIG. 1, and the circuits connected thereto are shown in
FIG. 3. Each of these is illustrated as a four section
switch, with each section being a single pole, double
throw, switch. In the OFF position, the center contact
and the left contact of each section are interconnected,
and in the ON position, the center contact and the right
contact of each section'are interconnected. In some
cases only part of the switch sections are used, but in
the actual device the switches are 1dentlcal and all
sections are shown in the drawing: =~ |

The on-off switch 1 has connections only to two

- sections thereof, the upper right-and lower. right sec-

5

tions. In the ON position, the upper rlght section pro-
vides a ground from the right contact to the center
contact thereof, which is connected to the Instrument

- Enable terminal 154. This ground releases the’ inhibit -

on line 44 so that the second pattern starts from thc .

[7th count and continués to the 32nd count.

A down beat drive circuit 46 is provided for actuating
the lights 16 and 17 on the control panel This indicates
whether the selector switch 15 is in a position for se-

lecting the upper row or the lower row rhythms as well
as indicating the down beats.

A rhythm break circuit 48 is pmwded whlch 1s put
into operation by actuation of the Rhythm Break
switch 20 on the control panel. This is controlled by the
sw1tchmg circuit 30 to insert a particular rhythm pat-
tern. If a rhythm is being played, the Rhythm Break

gates 36 and'permits operation of the instrument gener-

ators, sHown as the blocks 36 and 38 in FIG. 2. Accord- |

~ ingly, when' the rhythm system is ON, the instrument

60

generators' are enabled. The lower right section of

. switch 1 in the ON position connects the right contact

to the center contact to provide a connection from, .

| capacner 58 to the reset terminal 170 connected to the

65

logic circuit. In the OFF. posrtmn the capamtor 58 1s
grounded. by the connection between the left contact
and the center contact of the lower right switch section.
When the switch is turned on, capacitor 58 charges to
develop a'negative pulse which is applied to terminal
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- 170 to insure that the logic circuit Is reset to the num-
ber one count position.
- As previously stated, the sw1tches 3 through 13 cach

control two rhythm patterns which are stored In a
memory in the logic circuit. The switches, in addition
to selecting a part of the memory,also select the clock
frequency applied to the logic circuit. The rhythm pat-
terns controlled by switches 3 to 7 inclusive are-all 24
count rhythms, the patterns controlled by switches 8 to
12 are 16 count rhythms, and the patterns controlled
by switch 13 arc 32 count rhythms. Two 16 count pat-
terns associated with switches 8 to 12 are stored in
sequence on a 32 count line of the memory. Consider-
ing switch 8, for example, the Fox Trot rhythm is stored
in counts 1 to 16 and the Bach Rock is stored in counts
17 to 32. -

The slide selector switch 15, which selects one of the
two rhythms associated with each of the pushbutton
switches 3 to 13, is a two section switch, with each
~ section being a single pole, double throw, switch. To
select the lower row of rhythms, the selector switch 15
is in the position that the left and center contacts of
each section are connected, and to select the upper
row, the switch 15 is in the position that the center and
right contacts of each section are connected.

Switch 3 provides the circuits for enabling the Dixie-
land and Hawaiian rhythms. To select the Dixieland
rhythm, switch 15 is moved to its lower row selecting
“position, with the left and center contacts thereof inter-
connected. There is no connection to the upper left
contact of switch 15, so that only the lower left and
center contacts are operative. Switch 3, when oper-
ated, interconnects the center and right contacts of all
four switch sections. The right contact of the two lett
sections of switch 3 are both connected to ground, and
this ground is applied by the upper left section to con-
ductor 71, the operation of which will be described.
The lower left section of switch 3 connects the ground
to conductor 72 which enables the 24 count gate 65, so
that the clock frequency at terminal 61 of divider 60
which is the clock frequency over 4, will be applied
across resistor 68. This frequency then appears at ter-
minal 70 which applies the clock frequency to the logic
circuit. The ground on conductor 72 is applied through
diode 79 to terminal 81, which is connected to the logic

c1rcu1t to reset the same after 24 counts.

In the normal operation of the rhythm system, tran-

sistor 78 is rendered conductive by a positive potential
applied to the base thereof from the set-reset flip-flop

circuit 76. This effectively grounds the collector of
transistor 75 to apply a ground to conductor 78. This

conductor is connected to the center contact of the
lower section of the selector switch 15. When this
switch is in the lower row position, this"ground 1S ap-
plied to the left contact thereof which is connected to
conductor 80. This conductor is connected to the cen-
ter contact of the lower right section of switch 3. Ac-
cordingly, the ground is applied through this switch
section to the lower right contact thereof which is con-
nected to terminal 82. This terminal is connected to the
logic circuit to select the Dixieland rhythm pattern
which is stored in the memory thereof.

The upper right section of switch 3 is not effective
when the selector switch 15 is in the lower row posi-
tion. When switch 15 is in the upper row position, so
that the center and right contacts of the sections
thereof are connected, the ground on the lower center
contact received from conductor 78 is applied to the
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6
lower right contact, which is connected to conductor
84. This conductor is connected to the center contact
of the upper right section of switch 3 and the ground
thereon is applied from the right contact thereof to the
terminal 86. This terminal is connected to the logic
circuit, and is operative to select the Hawanan rhythm
stored in the memory thereof. Accordingly, when
switch 3 is operated and the selector switch 15 is in the
upper row position, the Hawaiian rhythm pattern is
selected rather than the Dixieland pattern. Although

‘the center and right contacts of the upper section of the
selector switch 15 are engaged when the switch 15 1s n

the upper row position, this connection is effective only
when one of the switches 8.through 12 1s 0pcmtcd for
a 16 count rhythm pattern.

The operation produced: by the pushbutton switches
4 to 7 is essentially the same as that of the switch 3
which has been described. Switch 4 provides a ground
to output terminal 88 to select thc Bounce rhythm in
the memory when the lower row is selected, and pro-
vides a ground to terminal 90 to select the Country and
Western rhythm in the memory when the upper row is
selected. Switch 5§ provides a ground to terminal 92 to
select the Swing rhythm when the selector 135 is in the
lower row position, and provides a ground to terminal
94 to sclect the Swing March rhythm when switch 15 1s
in the upper row position. Switch 6 provides a ground
to terminal 96 when the lower row 1s selected to pro-
vide a Bolero rhythm, and when the upper row 1s se-
lected provides a ground to-terminal 98 to sclect the
Blues Shuffle rhythm in the memory. Switch 7 provides
two Waltz rthythm patterns pmvldmg the normal Waltz
pattern when the selector is in the lower row position to
apply a ground at terminal 100, and providing a Circus
Waltz when the selector is in the upper position’ to
provide a ground at terminal 102, |

It will be noted that when switch 7 is operated to
provide the Waltz patterns, the center contact of the
lower left section is not connccted to the conductor 72
for operating the 24 count gate 65, as 1s the case of
switches 3 to 6. The center contact of the lower left
section of switch 7 is instead connected to conductor
73 which enables the gate 66. This is the 32 count gate
which passes the clock frequency divided by threc. This
connection is used because the timing of the 32 count
clock has been found to be more appropriate for the
Waltz rhythms. This apphes to both the normal Wdltz
and the Circus Waltz. .

The operation of the switches 8 through 12, 1nclu-—
sive, to select a rhythm pattern will now be described.
As previously stated, these switches control 16 count
rhythms, and the two rhythms controlled by each
switch are stored on a single line in the memory. Ac-
cordingly, each switch provides: a connnection to only
one terminal which is connected to the loglc circuit to
enable one line of the memory. |

- Operation of the switch 8 causes the lower left sec-
tion thereof to apply ground from the right terminal to
the center terminal which is connected to conductor
74. This enables gate 67 to pass the clock frequency
divided by six to the terminal 70. Assuming that the
selector switch 15 is in the lower row position, the
ground applied from conductor 78 to the center
contact of the lower section is applied to the left
contact thereof. This ground is applied through con-
ductor 80, diode 103, 4nd conductor 104 to the center
contact of the upper nght section of switch 8. When
switch 8 is operated, this center contact is connected to
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the right contact, which is connected to output termi-
nal 106 for selecting the Fox Trot and Bach Rock pat-
terns. The Fox Trot pattern takes up the first 16 counts,
and the memory will be reset after 16 clounts to repeat
the pattern, in a manner to be described. |

When the selector switch 15 is in the. upper TOW pOSsi-
tion, the ground from the center contact of the lower
section will be applied to the lower right contact, and to

5

conductor 84 which is connected through diode 105 to

the conductor 104. This will continue the ground on
the center contact of the upper right section of switch
8, so that it will continue to be applied to output termi-
nal 106. As the sclector switch 15 1s in the upper row
position, a connection i1s made through the upper sec-
tion of the sclector switch to output terminal 44 which
provides the command to the logic circuit to start at
count 17. This circuit extends from conductor 84 to the
right contact of the upper left section of switch 8 to the
center contact thereof, and to the center contact of the
upper scction of switch 15. Accordingly, the ground
from the right contact of the lower scction of selector
switch 185 1s applied through conductor 84 to the right
contact of thc upper left section of switch 8, and
through the center contacts of this switch section and
of the upper scction of selector switch 15 to the output
terminal 44, which causes the logic switch to scan
through counts 17 to 32.

Each of the switches 9, 10, 11 dl’ld 12 operatea. to
sclect two different rhythm patterns in generally the
same way as described in connection with switch 8.
Switch 9 selects the Teen Beat and the Contemporary
Ballad patterns, and when operated provides a ground
at terminal 108 which is connected to the logic circuit
to select the line in the memory in which these two
rhythms are stored. Switch 10 selects the March and
the Spiritual March, and when actuated provides a
ground on terminal 110. Switch 11 selects the Bossa
Nova and the Sherele and provides a ground at output
terminal 112. Switch 12 selects the Rhumba and Mon-
tuna and provides an output at terminal 114 to select
these two rhythms in the memory of the logic circuit.

Switch 13 provides two 32 count rhythms, In the
lower row the Tango, and in the upper row the Be-
guine. The connections for the 32 count rhythms are
‘generally the same as for the 24 count rhythms, except

“the connection from the center contact of the lower left

section is to conductor 73 which enables the 32 count
gate 66, rather than to conductor 72 which enables the
24 count gate 65. The selector switch 15 in the lower
row position provides a ground from its lower left con-
tact to the center contact of the lower contact section
of switch 13, to provide a ground at output terminal
116. When the selector switch 15 1s in the upper row
position, the ground from the center contact of the
lower section is transferred from the left contact to the
right contact which grounds conductor 84, to ground
the center contact of the upper right hand section of
switch 13. This ground is transferred through this
switch section to the right contact, which 1s connected
to the output terminal 118. The terminal 116 when
grounded will select the Tango rhythm in the memory,
and the terminal 118 when grounded wnll select the
Beguine rhythm. . -

The system of the mventlon has prowsmns for insert-
ing a rhythm break by interrupting-a rhythm pattern
bemg played. This is accompllshed by operation of
switch 135, one side of which is connected ‘to ground.

The rhythm break 1s 1n1tlated by action. of capacitor
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136 which normally has no charge thereon. As shown
in FIG. 3, both sides of capacitor 136 are connected to
the positive potential, the right side of resistor 138 and
the left side by resistor 139, When switch 135 is closed,
ground is connected through' resistor 140 to the left
side: of capacitor 136, so that the capacitor 136
charges, with.the left side going negative, and the right
side ‘going positive, as marked. The positive going pulse
at the right side of:capacitor 136 1s coupled through
capacitor 142 and resistor 143 to the flip-flop circuit
76. The thp-flop circuit 76 normally provides a high
potential to the base of transistor 75 to saturate this
transistor so that its collector 1s at ground potential, as
previously stated. The positive pulse applied to the
flip-flop causes the same: to change the potential ap-
plied to the base of transistor 75 so that it goes negative
to turn off transistor 75, and remove the ground from
conductor 78. This dlsables the rhythm which had been
selected.

Flip- ﬂop 76 also apphes a pomtwe potential to con-
ductor 145, which is connected to the base electrodes
of transistors 146 and 147, in response to the rhythm
break pulse. In the event that a 24 count rhythm has
becn selected, a ground is present on conductor 72
which 1s connected to the emitter of transistor 146.
Transistor 146 1s rendered conducting by the .positive
potential applied to its base so that the ground applied
to its emitter is also applied to its collector to effec-
tively ground conductor 150. Conductor 150 is con-
nected to terminal 152, which is connected to the logic
circuit to enable a drum break rhythm which is stored
in the memory. The low potentla] on the collector of
transistor 146 is also transferred through diode 153 to
conductor 154 which enab]es ‘the instrument genera-
tors. This is illustrated in FIG. 2, wherein the inhibit
circuit 36 is coupled between the logic circuit and the
instrument generators. The ground potential on con-
ductor.154 will remove the inhibit action of circuit 36
so that the instrument:generators are Operated by the

logic circuit.

When the Rhythm Break button 135 is 0perated the
negative gmng potentlal at the junction of resistor 140
and capacitor 136 is coupled through capamtor 167
and diode 168 to terminal 170. This terminal is con-
nected to terminal 132 in the logic circuit to reset the
same. Accordingly, operatlon of the Rhythm Break
button assures that the logic circuit is reset so that the
drum break will start on count 1.

The rhythm break is terminated at the end Of the 24
count pattern by the connection from conductor 72,
which is grounded by each of the buttons controlling a
24 count rhythm. This conductor is connected to the
cathode of diode 160 to gmund the same. Upbeat sig-
nals from conductor 129 of the logic circuit, which are
connected through resistor 161 to the anode of diode
160, will therefore be shunted to ground. However,
down beat signals from conductor 128 will be coupled
to the base of transistor 162 and will be amplified and
inverted thereby. ‘The amplified signal will be applied
on conductor 165 to the flip-flop circuit 76 to reset the
same so that it applies a positive potential to the base of
transistor 75 to saturate the same so that the collector
thereof applies a ground to conductor 78. This restores
the operation of the selected rhythm pattern.

The Rhythm Break button can also be operated when
alé6 count rhythm has been selected. In such case, the
emitter of transistor 147 is connected to ground

through conductor 74 and one of the swltches 8 to 12,
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which are operated for the 16 count rhythms. Accord-
ingly, when the Rhythm Break switch.is depressed and

flip-flop circuit 76 1s eperated the transistor 75 is cut

off and transistor 147 is rendered conduetlng te applyi}; -

the ground potential from conductor 74 to its collector.
This provides a ground on conductor 172 which is
applied through diode 173 to the terminal 108, and

through diode 174 to the terminal 44. The ground
applied at terminal 108 selects the same rhythm se- -

lected by switch 9, which includes the Contemporary
Ballad. The ground applied at terminal 44 enables the
17 to 32 count circuit so that it is the rhythm in the 17
to 32 count portion of the memory which 1s enabled.

This is the Contemporary Ballad. Diode 155 connected
between the collector of transistor 147 and conductor

154 provides a ground to enable the instrument genera-

tors.
“When the leglc proceeds from the l7th to the 32nd
- count, and returns to count 17, there will be a positive

pulse from the upbeat circuit on conductor 129. This is

applied through diode 160 to the base of transistor 162,
which provides a pulse at its collector to reset the flip-
flop 76. It is noted that conductor 72'is not grounded

during the 16 count rhythm, so that diode 160 is not
grounded as when a 24 count rhythm has been se-
lected. Transistor 75 is then turned on to allow the.

previously selected rhythm to operate.
The ground applied through diode 174 is also applled
to conductor 175 to disable gate 130 (FIG. 5), as when

the selector switch 135 is in the upper row position. This-

is required because the Contemporary Ballad is stored

from the 17th to 32nd counts and the system must be in

the same condition as when the selector switch 15 is in
the upper row position.

The rhythm break circuit can also be eperated when
the on-off switch 1 is in the OFF position and no

rhythm selected by switches 3 to 13 1s being played. To .

provide the rhythm break operation in such case, one
~ of the switches 3 to 6 or 8 to. 12 must be operated. This
will cause the drum break stored in the memory, and
enabled by grounding conductor 152 to be played
when one of the switches 3 to 6 (for a 24 count rhythm)
is operated. The contemporary Ballad will be played if
one of the switches 8 to 12 for a 16 count rhythm is
operated when the Rhythm Break button is pressed

Although the conductor 154 which enables the instru-
ment generators will be grounded through switch 1 in
this case, it will be grounded through the diode 153 or
diode 155 in response to operation of the flip-flop cir-

cuit 76 and the conduction of transrster 146 or 147; as

has been previously described.

FIG. 4 illustrates the logic-circuit 34 of the block
“diagram of FIG. 2. This includes a plurality of memory
planes 200 to 209, each of which stores patterns for
controlling one rhythm instrument. The memory planes
.have a plurality of lines which are selectively enabled

by the switch circuit 30, with 18 lines being provided in
 one embodiment. Each memory line has 32 storage
‘points thereon which are scanned in sequence by the
scan generator 210. Pulses from the clock 32 are ap-
‘plied to the scan generator 210 to control the speed of
‘scanning. The scan generator has 32 output lines which
. are coupled to the 32 points of each memory plane. All
of the lines of all the memory planes are srmultaneeusly
scanned. | | | o
When a pomt havmg an mput stored therem IS
‘scanned, -an output is produeed which is applied
through the inhibit circuit 36 to the instrument genera-
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tor- 38. Outputs may. be simultaneously produced by a
plurality of lines of a plurality of planes. The outputs
for all lines of each plane are provided from a single
terminal, with the terminals being numbered 211 to

- 220. The output from each memory plane operates one

instrument, and outputs may be simultaneously applied
from a plurality of planes to operate a plurality of in-
struments. As previously stated the instrument gencra-
tors .may  produce 10 . separate instrument sounds,
which are listed in the block 38 of FIG. 4. It 1s obvious
that other sounds can be prowded if desired.

FIG. § shows the.construction of one memory plane
200 in more detail, and shows the connections of the
scan generator 210 and the switch circuit 30 thereto.
The scan generator 210 includes a five bit counter 232
which applies signals to a one of 32 decoder 233. The
counter 232 has five stages, each of which provides a
binary output, .to thereby provide 32 different counts,
and then resets to repeat the count. The decoder 233
responds to the five. binary outputs and applies pulses
on 32 output lines in sequence. The 32 lines are con-
nected to all of the memory planes, with the connec-
tions to plane 200 being shown. Terminals 234 are
shown for connection to the .other memory planes
201-209. Each pulse from the decoder 233 is simulta-
neously. applred by a vertical linc to all of the memory
planes.. -

The memery plane 200 as prevleusly stated, has 18

~ horizontal memory lines, which are 1illustrated as hor-

30

35

- zontal conductors marked 1to 5——18 Each line has 32

storage points thereon, which may be connected to the
lines: from decoder 233. The storage points may be

diodes - which' interconnect the memory lines to the

lines from the: decoder for coupling pulses from the
decoder to the lines.on the memory planes. The points
which are connected are indicated by dots at the inter-
section of the decoder output lines and the memory

o lmes
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The memory plane 200 may. be. the plane for operat-
ing the bass drum, and the lines 1 to 18 thereof are
enabled by the switching circuit 30 in accordance with
the rhythm pattern or patterns selected. For example,
the patterns, for the Rhumba and Montuna rhythms
may be stored on line 1, with points 1 to 16 providing
the counts for the Rhumba and points 17 to 32 provid-
mg the counts for the Montuna rhythm. The 24 counts
in the Bolero rhythm can .be stored by the first 24
points on line 2 of plane 200, etc. At the points along
the memory lines which are to produce outputs in re-
sponse to scanning, a connection is provided between

~the vertical lines extending from the 1 to 32 decoder

and the horizontal memory lines, to thereby store infor-
mation as to the counts on which an output i1s to be
produced. Accordingly, as the one. of 32 decoder se-
quentially applies pulses to.the vertical lines, outputs

~ will be coupled to the interconnected horizontal lines.

60

635

- Each horizontal line of the memory plane 1s coupled
to an AND gate, with line 1 being coupled to AND gate

‘221, line 2 to gate 222, line 18 to gate 288, etc. En-
-abling voltages are selectively applied to the AND gates

221 to 228 from the switch circuit 30, being applied
from conductors 114, 96, 116, etc. thereof. Accord-
ingly, for the rhythms selected, the counts will be read

out through AND gates 221 to 228 to OR gate 230. OR

gate 230 provides all of the pulses for a particular in-

strument, and these .pulses are applied through the
inhibit circuit 36 to the instrument generators 38. A
separate set of AND gates and an OR gate is provided
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for each memory p]ane but the same enabling conduc-
tors from switch circuit 30 are connected to the AND

gates for all planes. Terminals 231 are shown on the
enabling conductors for. connection to the memory
planes 201 to 209, so that the corresponding lines of all
memory planes are simultaneously enabled. -

The down beat pulses are derived from conductor
128 which-is connected to the first vertical output lines
from decoder 233, which represents the first count.
The upbeat pulses are normally derived from the verti-

cal output line from decoder 233 for the 17th count
through AND gate 23§ and OR gate 236, and applied

to conductor 129. AND gatc 235 1s normally enabled
by the positive voltage applied through resistor 238. In
the event that a 24 count rhythm is selected, a ground
is applicd to conductor 81, and this removes the posi-
tive input to AND gate 235 so that the AND gate 235
is disabled. A second connection is provided to OR
gate 236, from the 13 count vertical conductor through
AND gate 240. The sccond input to AND gate 240 is
an inverting input from the conductor 81. Since con-

ductor 81 is normally positive, the inverting input will
disable AND gate 240. However, when conductor 81 is

brought to ground potcntial, the inverting input will

enable AND gate 240, so that the pulse for the 13th-

count will be applied therethrough to the OR gate 236.
In this instance, the pulse from the 13th count will be
‘applied to the conductor 129 as the upbcat output.

The 5 bit counter 232 will normally reset after the

32nd count so that it operates continuously to provide

the 32 outputs in sequence. When a 24 count pattern is
selected, it is desired that the counter be reset at the
end of the 24th count. This 1s accomplished by AND
gatc 242 which is connected to the 24 count output of
decoder 214. The gate 242 has an inverting Input con-

12

counter, the first four stages operate for a count of 16,

-and then' the - fifth-stage operates and the first feur

stages repeat their operation for counts from 17 to 32.

- By holding the fifth stage' operative, the counter 232
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nected to conductor 81 which normally holds the AND -

gate 242 disabléd. However, when conductor ‘81 1s
grounded, the inverting input enables AND gate 242 to
pass the resct pulse to terminal 132 of the counter 212
to resct the same at count 24. The conductor 170 of the

40

switch circuit 30 is also connected to terminal 132 of

the counter to reset the same.

When playing a 16 count rhythm, it is necessary to
reset the counter to count | after 16 counts have been
scanned. At the 17th count, the positive going pulse
developed at terminal 129 (upbeat) of the logie circuit
is applied to AND gate 130, and if this gate is enabled,
the pulse is applied to the reset terminal 132 of the
counter 212. gate 130 can be disabled by a ground
potential applied thereto from either conductor 71 or

conductor 175 through the OR gate 131. Conductor 71

is grounded when any one of the switches 3 to'6 or 13
is operated, and conductor 175 is grounded when any
one of switches 8 to 12 is operated and the selector
switch 15 is in the upper row position, and when the
drum break is being played. This disables: AND gate
130 when any 24 count rthythm or 32 count rhythm is
being played, so that the memory w11| not be reset at
the 16th count.

When playing 16 count rhythms stored between
points 17 and 32 of the memory lines, it is necessary to
reset. the counter so that the output starts at the 17th
count and continues to the 32nd count, and then starts
again at the 17th count. This action 1s controlled by the

to hold this stage operative when a ground is present on
conductor 44. It is well known that in a 5 bit binary

45

50

counts only from 17 to 32, with the sequence repeatmg
as clock pulses are applied.

FIG. § shows the coupling of mdleator lights to the
logic circuit. Conductor 80 from the switch circuit 30,
which is grounded when the sel¢ctor switch 15 is in the
lower row position, is connected to the cathode of a
light emitting diode 120, and conductor 84, which is
grounded when switch 15 is in the upper row position,
is connected to the cathode of light emitting diode 121.
The anodes of these diodes are connected through
resistor 122 and the emitter to collector path of transis-
tor 123 to plus 24 volts. When the transistor 124 con-
ducts and the conductor 80 (or 84) is grounded, the
diode 120 (or 121) will be illuminated. Transistor 123
is controlled from the logic circuit by an OR gate cir-
cuit including diodes 125 and 126. At the down beat
(count 1 of each rhythm pattern), the ground applied
from terminal 128 of the logic circuit renders transistor
123 conducting so that one of the lamps 120 or 121 is
illuminated when the conductor 80 or 84 connected
thereto is grounded. A second terminal 129 of the logic
circuit provides a ground to diode 126 to render tran-
sistor 123 conducting on the upbeat (count 17 or count
13). Accordingly, the diodes 120 and 121 which form
the lights 16 and 17 on the control panel, indicate the
beats in the rhythm pattern which is selected.

FIG. 6 shows the circuit for providing the strummer
effects which were referred to in connection with FIG.
2. The terminals 211 to 220 along the left side are the
outputs from the memory planes to the instrument
generators, which are shown in FIG: 4. All 10 outputs
are shown although only elght of the eutputs are ut1—
lized in the circuit of FIG. 6. o

The strummer panel pulser elremt 55 (FIG. 2) in-
cludes an inverter 250 to which the pulses for actuating
the base drum are applied from terminal 211, an AND
gate 251 to which the Conga pulses are apphed and an
AND gate 252 to which the Tambourine pulses are

applied. The AND gate 251 is enabled by a potential

from the switch circuits 30 applied on conductor
181, and the  AND gate 252 is- enabled by a poten-
tial from. the switch circuit, 30 applied on conductor
180. The outputs of the inverter 250 and the AND
gates 251 and 252 are applied to OR gate 254 which
passes all of the pulses to the AND gate 256. The AND
gate 256 is enabled when the strummer switch 2 (FIG. =
3) is operated. In the OFF position, the strummer -
switch grounds the conductor 182 to disable the AND

~ gate 256, and this ground is removed when the switch -

55
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conductor 44 from the switch circuit 30. This-conduc- 03

tor is connnected to the fifth stage of the counter 232

is turned on. The output of the AND gate 256 1s applied
to the organ and may be used with a potential derived
from the pedal switch of the organ, so that when there
is an output from AND gate 256 and a pedal is oper-
ated, the pedal tone will be pulsed in accordance w1th
the pulses applied to the AND gate 256. |

The strummer note pulser 52 is also shown in FIG. 6,
and includes a five input OR gate 260 to. which ‘the
Bongo, Snare, Clave and Cymbal pulses are applied.
The Conga and Short Brush pulses are applied to a two

input OR gate 262 which applies the same to AND gate -

264. The AND gate 264 is enabled by a second input

derived from the OR gate 265:. Conductors 181 and

183 are connected to the OR gate 265 to produce an
output for enabling the AND gate 264 when either of
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switches 11 or 12 1s operated to provide the Rhumba or

Bossa Nova rhythms. The output of AND gate 264 i1s
applied as the fifth input to OR gate 260, to be com-
bined with the other rhythm pulsc mputb apphed
thereto.

The output from OR gate 260 is appllcd to a-modula-
tor 268 which may be provided in an electric organ.
The tone inputs from the organ are selectively applied
to the modulator by known organ circuitry, and the
modulator 268 interrupts or strums the tones in accor-
dance with the particular rhythm patterns which are
applied thereto from OR gate 260. The output of the
modulator is applied to audio amplifiers and transduc-
ers, as in standard electric organs. For disabling the
action of the modulator, a coaxial line 184 is provided
having a center conductor 185 connected to the tone
input, and an outer conductor 186 connected to, the
output of the modulator 168. The center connector
- 185 and the outer conductor 186 arc selectively
shorted by the upper left section of strummer switch 2
of the switch circuit 30 (FIG. 3) when it is in the OFF
position. This applies the audio tones directed to the
audio output, bypassing the modulator. When the
strummer switch 2 is operated, however, the short is
removed from the coaxial line 184 so that the tones are
applied through the modulator to the audio output.
This may be used to interrupt or strum chords supplied
from the accompaniment manual of the organ to the
audio output. |

The automatic rhythm systcm which has been de-
scribed is easily operated by an organist or one playing

another instrument, and will automatically provide one
of a relatively large number of different rhythm pat-

terns, with the speed and volume being controlled by
the operator. By utilizing each pushbutton for two
rhythm patterns, with a selector for selecting the one
desired, the number of controls is substantially re-
duced. Each rhythm pattern may cause operation of
one or more rhythm or percussion instruments, and a
plurality of rhythm patterns can be operated at the
same time. A rhythm break can be provided, either
while playing another rhythm pattern, or when no other
rhythm is being played. The rhythm break can be one
of a number of different breaks, such as a drum break,
depending upon the rhythm pattern which is selected.
If the rhythm on-off switch is in the ON position, the
rhythm selected will play, but if it 1s in the OFF posi-
tion, the rhythm will not play but the break will be
provided when the Rhythm Break button 1s pressed.
Other touch buttons are provided for inserting other
percussion sounds, such as a Crash Cymbal or a Snarc
Drum Roll, upon actuation by the operator.

The rhythm patterns are stored in memory elements
which are arranged so that the maximum number of
rhythm patterns are provided in a minimum amount of
storage. The memory elements are controlled by a logic

circuit coupled to a switch circuit which is actuated by

the pushbuttons, the selector switch and the rhythm
break switch. The switching circuit also controls the
clock frequency through a divider, with a variable
tempo control also'bcing available for controlling the
clock frequency. The various circuits are integrated in
a single system so that the overall cquxpment can be
provided as a compact and inexpensive unit.

[ claim:

1. An automatic rhythm systcm mcludmg In combi-

nation,
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-'memory means- having a plurality of selectively en-
abled sections for storing rhythm patterns, each of
said sections having a plurality of inputs and selec-
tively enabled output means, with said mputs being
selectively coupled to said output means in accor-
~ dance with a rhythm pattern, -
- scanning means connected to said memory means
~ and having portions individually connected to said
inputs of a plurality of said sections for applying
pulses to said inputs in sequence In response to the
application of clock pulses thereto, |
clock means for dpplymg clock pulses to said scan-
ning means, and S
switch means including a plurality of selectively oper-
~ated circuits connected to said clock means and to
said output means of said scctions of said memory
means, one of said switch circuits controlling the
application of clock pulses to said scanning means,
and a plurality of other switch circuits selectively
‘enabling said output means of predetermined sec-
tions of said memory means to thereby sclcct a

desired rhythm pattern.

2. The system of claim 1 wherein each section of said
memory means includes a plurality of storage elements
coupled to said inputs and selectively enabled mn turn
by pulses applied thereto by said scanning mcans.

3. The system of claim 2 wherein each section of said
memory means has a plurality of portions, and each of
said portions includes an output and a plurality of stor-
age elements associated with a rhythm pattern individ-
ually coupled bctwccn such output dnd sald plurallty of
lnputs | - e | |

‘4. The system of claim 3 wherein at lcdst one 'of sand
portions includes storage elements a%socmtcd w1th two
different rhythm patterns. e

5. The system of claim 4 wherein the storage ele-
ments of said portion of saild memory section asso-
ciated with one of said rhythm patterns are coupled to
sald inputs to receive a first sequence of pulses from
said scanning means, and the storage elements of said
portion of said memory section associated with said
other pattern are coupled to said inputs to receive a
second sequence of pulses from said scanning means.

6. The system of claim 5§ wherein said switch means’
applies potentials to said scanning means to selectively
start and reset the same to apply pulses to said mcmory
means 1n said first and second sequences. |

7. The system of claim 3 wherein said pcrtlcns of
each section of said memory means are adapted to
store rhythm patterns havmg dlffercnt numbers crf
counts. -

- 8. The system of claim 7 wherem sald switch means
applies a potential to said scanning means to reset the
same at the number of counts assoclatcd with said
rhythm pattern selected. '

9. The system of claim 1 wherein said clock means
includes divider means having a plurality of outputs for -
producing clock pulses of different frequencies. - - -

10. The system of claim 9 whcrem said switch means '
selectively applies pulses from one of said outputs of
said clock means to said scanning means 1n accordance
with the rhythm pattern selected.

11. The system of claim 2 wherein said scanning
means includes counter means for receiving pulses

65 from said clock means, and decoder means coupled to

said counter means for applying pulses in sequence to
said inputs of said sections of said mcmory means for
enabling said storagé elements thereof in turn.
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12. The system of claim 11 including means coupling
sald switch means to said counter means for starting
and resetting the same in accordance with the rhythm
pattern selected by said switch means. |

13. The system of claim 1 wherein said switch means
includes a first group of switches each operable to
select two rhythm patterns, and a second selector
switch coupled to said switches of said first group for
selecting on¢c of the two rhythm patterns selected
thereby. |

14. The system of claim 13 including first and second
mmdicator lights and circuit means for energizing the
samec coupled to said sclector switch to indicate the
positions thereof. |

15. The system of claim 14 wherein said circuit
mcans for operating said indicator lights is coupled to
said scanning mecans for operating said lights in accor-
dance with a beat of the selected rhythm pattern.

16. The system of claim 1 further including, instru-
ment gencrator means for producing sounds of a plural-
ity of rhythm instruments and having terminals for
‘receiving potentials for controlling the individual in-
strument sounds, and means individually coupling said
output means of said sections of said memory means to
sard terminals for producing said sounds in accordance
with rhythm patterns selected by said switch means.

17. The system of claim 16 wherein said switch

mcans Includes a first group of switches for operating

said switch circuits for causing sclected rhythm pat-
terns to be operated continuously, with said switches of
said first group being operated to select one or more
rhythm patterns, and a second group of switches for
operating a circuit coupled to said terminals of said
instrument generator means for causing a single opera-
tion thereof.

18. The system of claim 1 further including control
means for receiving musical instrument signals, and
means selectively coupling said output means of said
sections of said memory means to said control means
for controlling the mstrument signals in accordance
with the pulse train patterns produced at said enabled
output means of said sections of said memory means.

19. The system of claim 18 wherein said control
means includes a keyer for keying the musical instru-
ment signals.

'20. The system of claim 18 wherein said control
means includes a modulator for modulating the musical
instrument signals.

21. The system of claim 1 including a touch operated
_swuch coupled to one of said switch circuits for dis-
abling said output means of the memory section se-
Jected by said switch means and enabling said output
means of a predetermined memory section for insertion
of a special rhythm pattern, with said scanning means
being coupled to said switch circuit to operate the same
at the end of a single rhythm pattern to disable said
output means of the predetermined memory section
and enable said output means of the section selected by
said switch means. -

- 22. An automatlc rhythm system, mcludmg in combi-
" nation,
_memory means having a plurality of selectively en-

abled sections for storing rhythm patterns with one

- of said sections storing a special rhythm pattern,
each of said sectrons hawng selectively enabled

~output means,
'scanning means connected to sald sections of sald

memory means for reading out said patterns as
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pulse trains to said output means in response to the
application of clock pulses thereto,

clock means for applying clock pulses to said scan-

ning means, and '

switch means including a plurality of rhythm selector

switches, a rhythm break switch and circuit means
controlled by said switches and connected to said
scanning means and to said output means of said
memory sections, said rhythm selector switches
being operative to cause said circuit means to se-
lectively enable said output means of predeter-
mined sections of said memory means, said circuit
means having a portion connected to said rhythm
break switch and rendered operative thereby in
response to operation of one of said rhythm selec-
tor switches to enable said one section of said
memory means to produce the special rhythm pat-
tern. |

23. The system of claim 22 wherein said sections of
sald memory means have rhythm patterns stored
therein having first and second numbers of counts, and
Include first and second memory sections having spe-
cial rhythm patterns stored therein having said first and
second numbers of counts, and wherein said circuit
portion operates in response to operation of said
rhythm break switch to select one of said first and
second memory sections to produce a special pattern
having the same number of counts as the pattern se-
lected by said selector switch.

24. The system of.claim 22 wherein said switch
means further includes a rhythm ON switch operative
for causing said circutt means to enable the memory
section associated with the rhythm pattern selected by
an operated rhythm selector switch, said circuit portion
operating in response to operation of said rhythm break
switch to disable the memory section for the selected
rhythm and to enable said one memory section
whereby the special rhythm pattern 1s inserted in place
on the selected rhythm, and said circuit portion operat-
Ing to enable said one memory section In response to
operation of said rhythm break switch when said
rhythm ON switch is inoperative.

25. The system of claim 24 wherein said circuit por-
tion 1s connected to said scanning means to disable said
one memory section when the special rhythm pattern is
completed and to enable the selected memory section
when said rhythm ON switch is operative.

- 26. An automatic rhythm system, including in combi-

- nation,

memory means having a plurality of selectively en-
~abled sections for storing rhythm patterns with one
of said sections storing a special rhythm pattern,
each of said sections having selectively enabled out-
put means; |
scanning means connected to said sections of said
memory means for reading out said patterns as pulse
- trains to said output means in response to the appli-
cation of clock pulses thereto;
. clock means for applying clock puises to said scanning
means.; and
switch means including a plurality of rhythm selector
switches, a rhythm break switch and circuit means
controfled by said switches and connected to said
scanning means and to said oulput means of said
memory sections, said rhythm selector switches
being operative to cause said circuit means to selec-
tively enable said output means of predetermined
sections of said memory means, said circuit means
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having a portion connected to said rhythm break
switch and rendered operative thereby in response to

operation of said rhythm break switch to enable said
one section of said memory means to produce the
special rhythm pattern. - | o

27. The system of claim 26, wherein said switch means

further includes a rhythm ON switch operative for caus-

ing said circuit means to enable the memory section
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associated with the rhythm pattern selected by an oper-
ated rhythm selector switch, said circuit portion operat-
ing in response to operation of said rhythm break switch
to disable the memory section for the selected rhythm
and to enable said one memory section whereby the spe-
cial rhythm pattern is inserted in place of the selected
rhythm. N |

* - S *
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