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3,383,452 
MUSICAL INSTRUMENT 

Donald M. Park, Raleigh, N.C., and Richard H. Camp 
bell, Jr., Gilford, N.H., assignors to The Seeburg Cor 
poration, Chicago, Ill., a corporation of Delaware 

Filed June 26, 1964, Ser. No. 378,364 
10 Claims. (Cl. 84—1.03) 

ABSTRACT OF THE DISCLOSURE 
A repetitive sequence of pulse combinations for actuat 

ing rhythm sound generators of an electronic musical 
instrument according to the said sequence is provided by 
an oscillator driving a frequency dividing counter and a 
matrix having a set of input lines connected to the outputs 
of the counter stages. The matrix output lines are con 
nected to different ones of the input lines to provide the 
desired pulse combination sequence generated from the 
unique combination of states of the counter stages operat 
ing to enable a given output line. 

This invention relates generally to an automatic repeti 
tive rhythm instrument for use in association with a musi 
cal instrument in which various selectable rhythm sound 
combinations may be obtained with the sounds produced 
in tempo with the musical instrument and the selection 
being played. 
This invention is an improvement over the arrange 

ments disclosed and claimed in “Rhythm Tempo Control 
System,” Ser. No. 217,713, ?led Aug. 17, 1962, now 
Patent No. 3,247,307; and “Automatic Rhythm Instru 
ment,” Pat. No. 3,358,068 of Richard H. Campbell, In, 
and “Automatic Repetitive Rhythm Instrument Timing 
Circuitry,” Pat. No. 3,255,292 of Donald M. Park, both 
?led of even date herewith, the disclosures of which are 
hereby ‘incorporated by reference for the detailed dis 
closure of various circuits for achieving rhythm sound 
patterns. 
The present invention provides an all~electronic ar 

rangement for achieving repetitive rhythm sound patterns, 
thereby providing economies of manufacture and greater 
versatility in formulating desired rhythm pulse combina 
tions, and permitting a wide ‘selection of rhythms and 
rhythm instrument sounds to be made available to the 
player of the instrument with a minimum of circuit cost 
and complexity. 

In accordance with the present invention, an electronic 
pulse generator is provided which generates a pulse train 
which is a multiple of the basic rhythm frequency of the 
instrument. This pulse frequency in the preferred embodi 
ment is variable over a range which corresponds to the 
range over which the basic rhythm tempo varies for 
‘various types of musical compositions, and the variation 
in the frequency of the pulse generator is controlled by 
a frequency control input signal. The output of the pulse 
generator is applied to a counter to provide subdivision 
of the pulse generator frequency down to the basic rhythm 
frequency of the instrument, and the outputs from the 
various stages of the counter are applied to a matrix to 
enable and pulse a plurality of output lines, with the en 
abling provided by the matrix being such that each output 
line has a predetermined combination of pulses thereon. 
These output lines may be combined in various arrange 
ments through OR circuits or various AND circuit com 
bination-s to provide the more complex rhythm patterns 
which are required, and these output lines are then selec 
tively connected to the various rhythm instruments so that 
the pulse pattern is translated into a sound pattern provid 
ing the combination pulses reproduced as the various 
rhythm instruments. 
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When the rhythm instrument is used with or incor 

porated in an automatic or player-operated instrument 
such as an electronic organ, the output of the counter is 
also utilized to develop a polarized signal representative 
of the timing of the rhythm beat. By combining this 
polarized signal with the sign-a1 from the pedal keyboard 
of an electronic organ or similar signal from other player 
operated instruments, an error signal is developed which 
can be utilized as the frequency control input to the pulse 
generator. Thus the repetitive rhythm patterns are gen 
erated in tempo with the tempo of the composition being 
played on the complete instrument. As an alternative, the 
frequency control of the pulse generator can be manually 
selected at any desired frequency for the purposes of pro 
ducing novelty effects or where the player of the player 
operated instrument desires to follow a preset rhythm 
rather than have the rhythm instrument follow the tempo 
which the player imposes upon the instrument by ma 
nipulating the keyboard. 

Accordingly, the object of the present invention is 
to provide an improved all-electronic repetitive rhythm 
instrument for use with various musical instruments such 
as an electronic organ and capable of supplying a wide 
variety of rhythm sound combinations and tempos for 
accompanying such an instrument, either automatically 
or selectively adjustable. 
Another object of the invention is to provide an im 

proved counter and matrix combination for the genera 
tion of a wide variety of rhythm pulse combinations with 
simple and reliable circuits. 

Other features and objects of the invention will be 
apparent from the following detailed description taken in 
conjunction with the accompanying drawings, wherein: 
FIG. 1 is a schematic diagram of the frequency con~ 

trolled oscillator and frequency control circuit therefor 
in conjunction with a block diagram of the counter with 
the logic circuits for deriving speci?c rhythm beats; 

FIGS. 2A and 2B assembled as indicated show a com 
plete schematic for the logic matrix for deriving outputs 
made up of the various combinations of the inputs ob 
tained from the counter and its associated logic outputs; 
FIG. 3 is a block diagram of the selector switch and 

rhythm instrument portions of a complete player-operated 
instrument including melody and pedal keyboard inputs 
to the audio reproducer; 

FIG. 4 is a waveform diagram of the various timing 
waves obtained from the counter and associated circuits; 
and 

FIG. 5 is a representation of the timing and rhythm 
instrument combinations used for obtaining a particular 
rhythm effect from the arrangements of the invention. 

Referring now to FIGS. 1, 2, and 3, an overall descrip~ 
tion of the preferred embodiment will ?rst be described. 
A pulse generator 11 is shown having its frequency con 
trolled as hereinafter described. The pulse generator 11 
may be any form of free-running oscillator circuit which 
provides a pulse output on line 13 within‘the range gener 
ally corresponding, for example, to twenty-four times the 
basic beat tempo that is imposed on the instrument by a 
player. The generator 11 is also adapted to be frequency 
controlled by an electrical input signal and for this pur 
pose may include voltage variable relaxation oscillators 
or signal controlled reactance device oscillators for pro 
ducing the electrical frequency control in any manner 
known to the art. 
The output pulse train on line 13 is applied to the input 

of a counter 14 which has a scale-of~three ?rst stage 15 
followed by four binary stages 16, 17, 18, and 19. The 
scale-of~three stage 15 consists of two ?ip~?ops with a 
feedback connection from either side of the second ?ip 
?op to the corresponding side of the ?rst ?ip-?op, thereby 
producing a scale-of-three count as indicated by wave~ 
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forms Y, Y’, and Z, Z’ of FIG. 4 as hereinafter described. 
Of these Waveforms only the Y, Y’ and Z’ waveforms are 
utilized as indicated by the correspondingly identi?ed out 
put lines from the scale-of-three stage 15. Each of the 
binary stages 16, 17, 18, and 19 has the conventional two 
output waves indicated respectively as X, X’, W, W’, V, 
V’ and U, U’. 
The outputs from the counter 14 U, U’, V, V’, W, W’, 

X, X’, and Y are all used directly as inputs to the decod 
ing matrix hereinafter described. In addition to the direct 
outputs, a number of outputs are required which are de 
rived by decoding the stages of the counter 14 to obtain 
pulse beats timed at positions 2, 3, 4, 8, 9, and 10 of a 
twelve beat half-measure. These output lines are also in 
dicated with the corresponding beat numbers associated 
therewith in FIG. 1. In addition to these outputs, a line 
21 supplies an output of all of the pulses from the pulse 
generator 11 for particular sound effects such as a drum 
roll. The derivation of the pulse beats at count times 2, 
3, 4, 8, 9, and 10 can be understood from a consideration 
of the details of the generation of the pulse beat output 4. 
This pulse beat is derived from the logical AND connec 
tion of outputs W and X’ in conjunction with the differ 
entiation of the Y’ output. In the notation of this appli 
cation, pulse beat 4 is thus (W~X’)y’. This AND com 
bination is obtained by a diode 22 connected to output W 
and a diode 23 connected to output X’. The diodes 22 
and 23 are connected in an AND circuit to enable an 
output diode 24 leading to the output terminal 4. A 
capacitor 25 couples the output Y’ to the diode 24 and 
by means of the associated resistors 26 and 26’ acts to 
differentiate the Y’ pulse, thereby producing an impulse 
for a negative transition of Y’ on the output 4 whenever 
the diode 24 is enabled by the action of signals W and 
X’ through diodes 22 and 23 respectively. 
From the foregoing description the derivation of the 

outputs 2, 3, 4, 8, 9, and 10 can be readily understood 
from the diagram to involve the logic combinations of the 
following table: 

TABLE I 

Logic: Capital letters, positive is “zero,” negative is 
“one” Small Letters: Differentiated neg. transitions 

The only exception to the above-described circuits for 
obtaining the outputs 2-10 is involved in the circuits for 
obtaining the output 2 where diode 20 is employed in 
the differentiating circuit instead of the resistor corre 
sponding to resistor 26. The reason for this substitution is 
because the fast repetition rate of the output 2 where the 
recharging time constant of the unilateral conducting de 
vice 20 is useful in obtaining distinct pulses at this fast 
rate. 
The remaining details of FIG. 1 relating to the auto 

matic and manual frequency control of the pulse gener 
ator 11 will be described hereinafter. 
FIGS. 2A and 2B assembled as indicated show the 

schematic wiring diagram for the selection matrix which 
interconnects the counter of FIG. 1 with the selector 
switch of FIG. 3. Thus the matrix of FIG. 2 has input 
lines U, U’, Z, Z’, W, W’, X, X’ and Y as well as the num 
bered inputs 10, 9, 8, 4, 3, 2, and the line 21 for ALL 
pulses connected to the correspondingly designated output 
lines of FIG. 1. The outputs of the matrix of FIG. 2 are 
made up of a plurality of AND combinations 27, a plural 
ity of OR combinations 37, and specialized sustained out 
puts of waveform W and W+V. This matrix is used with 
FIG. 3 with the AND connections 27 directly connected 
to the AND inputs 30, the OR outputs 37 of FIG. 2 di 
rectly connected to the OR inputs 38 of FIG. 3, and the 
continuous outputs W and W+V connected as indicated 
in FIG. 3. These connections in FIG. 3 supply a selector 
switch assembly 28 which is wired in any desired manner 
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4 
to interconnect the input pulse combinations and groups 
thereof to the various rhythm instruments as hereafter 
described. 
The selector switch 28 can be any desired type such as 

that disclosed in the application Ser. No. 217,713. The 
output of the selector switch 28 supplies a plurality of 
rhythm instruments 29 which are, in turn, connected as 
inputs to an audio section 31. The audio section 31 may 
have a melody input 32 and input from pedal keyboard 
33 with all signals being combined to produce a composite 
output in the audio transducer system 34 where the com 
plete melody and rhythm composition is rendered audible. 
The selector switch 28 has an operative control 35 

which permits the operator to select any desired rhythm 
sequence combination, an example of which is shown 
hereinafter with reference to FIG. 5. These pulse com 
binations are channeled by the selector switch 28 into 
the various rhythm instrument devices 29, which produce, 
for example, the sound of the snare drum, cymbal, blocks 
and any other desired rhythm sound in the ‘cadence of 
the selector pulse combination derived from the lines 27, 
37, W and V+W and selected by the selector switch 28 
under the control of the player. Speci?c detailed arrange 
ments for this selection and generation of the various 
rhythm sounds, which are merely representative of those 
which may be produced, are disclosed in detail in the 
aforementioned application. 

Referring again to FIG. 1, for the purpose of develop 
ing an automatic rhythm following-up signal, an integra 
tor 41 is provided which has a time controlled input de 
rived directly from pedal keyboard 33, and a square 
wave input on line 43 derived from the W’ output of the 
binary stage 17. The waveform on line 43 has a transi 
tion from negative to positive at the time when a pedal 
keyboard actuation would ordinarily be imposed by the 
player on the pedal keyboard 33. By using this pedal ac 
tuation to pass the polarity of the W’ output of binary 
stage 17 to an integration capacitor 42 of integrator 41, a 
positive or negative increment can be applied to the inte 
gration capacitor 42, and thus the voltage level of the ca 
pacitor 42 can be raised or lowered depending upon 
whether the actuation of the pedal keyboard 33 occurs 
during the negative or positive portion of the square 
wave input on line 43. This voltage level on the integra 
tion capacitor 42 of integrator 41 is applied by emitter 
follower 44 to control the frequency pulse generator 11 
when switch 45 is in the position shown. Thus, the 
frequency of pulse generator 11 will be controlled to 
maintain the square-wave transition of the Wave W’ on 
line 43 in synchronism with the actuation of the pedal 
keyboard 33 by the player as he plays the composition, 
and the automatic rhythm generation will, in fact, follow 
the tempo imposed by the player as he actuates the pedal 
keyboard 33. 

Between pedal actuations, the voltage on integration 
capacitor 42 is maintained by virtue of the feedback 
characteristics of the circuit, including transistors 51 and 
52, so that the actual voltage level transferred by emitter 
follower 44 remains constant between pedal actuations. 
The voltage on the emitter on the transistor 44 thus is a 
controlled charging voltage for the time constant circuit 
consisting of resistor 53 and capacitor 54 thereby provid 
ing a variable time for the charging of capacitor 54 to a 
given voltage level. The capacitor 54 is connected to a 
control electrode 55 of a unijunction transistor 56. The - 
unijunction transistor 56 may be the general type desig 
nated 2N2646 and has the characteristic of providing 
switching action at the breakdown voltage applied on 
electrode 55 characteristic of the particular junction oper 
ating characteristics. Thus the transistor 56 will switch 
and become conducting to discharge capacitor 54 with a 
variable frequency depending upon the charging voltage to 
which capacitor 54 charges through resistor 53 as con 
trolled by emitter follower 44. In this manner the tran 
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sisetor 56 can operate as a relaxation pulse oscillator of 
variable frequency, and these pulse outputs are coupled 
through a pulse ampli?er transistor 57, the output of which 
is the pulse train on line 13. 
The time control for the application of the waveform 

W’ by actuation of the pedal keyboard 33 is obtained 
from the application of the pedal pulse at an input ter 
minal 58. The pedal pulses at terminal 58 which are coin 
cident with the actuation of a key in the pedal keyboard 33 
operate to energize a relay 59 to close contacts 61. The 
contacts 61 are in the line connecting the W’ output of 
?ip-?op 17 ‘to the input of the integrator 41, and hence, 
the W’ waveform is applied only when the pedal key 
board is actuated. As a further re?nement, the energi 
zation of the relay 59 as a result of a pedal pulse on 
terminal 58 is further controlled by ?ip-flop 62. The ?ip 
?op 62 is connected to enable the passage of the pedal 
pulse on terminal 58 to energize the relay 59 only when 
the ?ip~?op 62 is set. As indicated in FIG. 1, the ?ip-?op 
62 is set by the pulse output at the count 10 and is reset 
by the pulse output at count 2, thereby enabling the pas 
sage of the pedal keyboard to energize the relay 59 only 
for the small interval between pulse 10 and pulse 2 Which 
pulses are symmetrically disposed on either side of the 
pulses at position 12, the normal time position for a pedal 
occurrence in ordinary compositions. Thus if the pedal 
is not actuated, or is not actuated within this limited time 
range when an ordinary pedal actuation should fall for 
most compositions, no change will be transmitted to the 
integrator 41, and thus, the frequency of the pulse genera— 
tor 11 will not be changed. By means of the additional 
limitation on the time position for the pedal pulse at ter 
minal 58 which is imposed by the use of the ?ip-?op 62, 
ambiguous and undesirable operation can be avoided 
where gross errors in timing of the pedal keyboard or 
accidental actuation thereof occur. 

In order to provide a predetermined and ?xed tempo 
for the repetitive rhythm generated by the instrument, 
switch 45 may be actuated to terminal 46 which supplies 
a ?xed but adjustable voltage to the frequency control 
input by means of adjustment of slider 47 on potentiom 
eter 48. The potentiometer 48 is connected to a suitable 
DC voltage to provide the desired range of frequency 
control for the pulse generator 11. The presence of resis 
tor 63 prevents the keyboard signal from contacts 61 
having any effect when switch 45 is in contact with ter 
minal 46. 

Referring now to FIGS. 2A and 2B as assembled, the 
details of the matrix .will be described. The top three lines 
designated 8, 9, and 10 of the AND outputs 27 are di 
rectly connected through diodes to the correspondingly 
numbered input lines from the counter of FIG. 1. These 
pulses at time positions 8, 9 and 10 are derived in the 
same manner as the pulse at position 4 which was de 
scribed in detail with reference to FIG. 1. 
The next sequence of output lines 27 is the group desig 

nated y, x’, x, w", w‘, v’, v, u’, it. These are the pulse 
outputs obtained from the correspondingly lettered input 
lines U, U’, V, V’, W, W’, X, X’ and Y. The conversion 
of a negative transition on any one of these inputs to the 
corresponding pulse output at the transition time will now 
be described. The ?ip-?ops of the counter 14 in FIG. 1 
utilize transistors connected to switch the particular 
lettered output lines from ground to a positive voltage 
whenever the transistor becomes non-conductive and, 
conversely, when the transistor becomes conductive, the 
lettered output line is connected directly through the 
‘transistor to ground, thus being grounded through a very 
low impedance path. Examining the line in FIG. 2 from 
Y input to y output 27, we ?nd that the line passes through 
a series capacitor 65 and series diode 66 poled to be con 
ductive when the signal applied at the input is negative 
relative to the output. The second factor in?uencing the 
conductivity of the diode 66 is the voltage applied thereto 
through a resistor 67 which is connected to ground 68. 
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For a negative transition of the waveform Y, the junc 
tion of capacitor 65 and resistor 67 suddenly becomes 
negative and renders the diode 66 conductive, thereby 
passing a pulse to the output y terminal which has a brief 
duration according to the time constant of the capacitor 
65 and resistor 67. For a positive transition of the wave 
form Y, the diode 66 is blocked and no signal appears at 
the y terminal. 

If instead of connecting resistor 67 to ground 68, it is 
connected to an enabling input voltage, the conductivity 
of the diode 66 could be controlled by the polarity of the 
enabling voltage so applied. This control is illustrated, 
for example, in the output terminal Vw’. Here the input 
terminal W’ is connected through a capacitor 71 to a 
series diode 72 which is connected to output terminal 
Vw’ and poled to pass negative signals. A resistor 73 is 
connected from the junction of capacitor 71 and diode 72 
to the input line V. If the signal V input is at ground 
level, the operation is the same as just described for the 
signal path from Y input to Y output. However, if the 
input signal V is positive, this positive voltage applied by 
resistor 73 to the diode 72 maintains the diode non-con 
ductive even in the presence of a negative transition signal 
coupled to the capacitor 71. Thus, both input V and input 
W’ must be negative if an output is to appear at output - 
terminal Vw’, and again, due to the dilferentiating action‘ 
of the capacitor 71 and resistor 73, the output signal will 
be a short pulse at the negative transition time of the in 
put signal W’. 
As indicated, additional outputs are obtained with the 

enabling signal V, namely, V8 and V9. Four further out 
puts are obtained from the AND combinations of V’ with 
the input lines 4, 9, 10 and w’. Enabling combinations of 
two or more input lines may be employed to derive fur 
ther unique signal combination. For example, input lines 
U’ and V’ are AND connected to diodes 74, 75, and 
resistor 76 to place the lower end of resistor 77 at ground 
potential only when both U’ and V’ are at ground poten 
tial. Thus, the outputs controlled thereby through resistor 
77 is that of the input from pulse position 2 and the output 
through diode 78 is a negative pulse only when U’ and V’ 
are at ground potential and Waveform 2 goes through its 
negative transition to ground potential. The remaining cir 
cuit combinations necessary for obtaining all of the output 
lines 27 of FIG. 2 will be obvious from the foregoing 
description. 
The OR output lines 37 are obtained by diode connec 

tions to the desired pulse patterns, consisting of individual 
pulses occurring on any one of the input lines connected 
by means of diodes to one of the output lines 37. For ex 
ample, the output line 37 having the output v+Vw’ in 
dicated at vertical line 81 is achieved by means of a diode 
82 connected to output line v with a polarity to pass the 
negative pulse signals transmitted to output terminal v to 
line 81 also and a similar diode connection 83 to the 
output line connected to diode 72, thus producing the 
logical OR output desired on line 81. The remaining OR 
connected lines 37 are obvious from this description. 
For specialized effects the undifferentiated waveform W 

is used as an output at terminal 84 and is OR connected 
with the input wave V to produce at output terminal 85 
the OR connections of waves V+ W. The output at termi 
nal 85 is thus ground whenever either wave V or wave 
W is at ground potential. 

Obviously, many other combinations of pulses could be 
synthesized by means of the techniques shown in FIG. 2 
and other basic logic could be utilized to derive positive 
pulses or pulses which occur on different transitions of 
the waveforms as desired. Also, greatly simpli?ed ver 
sions of the general arrangement of the matrix for pro 
ducing desired rhythm pulses and combinations thereof 
can be employed using the technique of differentiating 
the lowest order counter stage output wave applied in 
combination with enabling waves to any given output 
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terminal to obtain a short duration pulse at the transition 
time for the lowest order stage used. 

Referring now to FIG. 4, the various waveforms exist— 
ing in the counter and control circuit of the FIG. 1 can 
be identi?ed. The top line designated generator 11 shows 
forty-eight equally spaced pulses produced by the gen 
erator 11 covering the time interval corresponding to two 
measures of a composition played at a given rhythm 
tempo. As previously described, this actual time lapse for 
these two measures can be set by means of the control 
47 or can be determined by the player-operated instru 
ment follow-up system so the rhythm tempo corresponds 
to that imposed by the player. The next twelve lines of 
FIG. 4 show the waveforms for the various points on 
the outputs of the stages of the counter 14, including for 
completeness the waveform Z which is not used as an 
actual output line. As indicated, the waveforms Z’ and Z 
are the result of two ?ip-?ops with a feed-back connection 
to obtain a scale-of-three stage operation for the ?rst 
stage 15. The remaining lettered waveforms are the con 
ventional binary counter sequence. 
The lower waveform in FIG. 4 designated “TEMPO” 

shows the enabling period between pulses 10 and 2 of 
the generator pulse sequence of the top waveform, there 
by providing an enabling interval which starts just before 
the pulse positions 12 and 24 and ends just after’ these 
positions. Thus at the beginning and end of each measure 
and in the middle of each measure the follow-up tempo 
control system is enabled by the TEMPO wave to permit 
the pulse generator 11 to receive control impulses and ad 
just the rhythm tempo to that imposed by the player 
operated instrument. Obviously, the enabled interval 
could be made any desired length using other logic com 
binations controlling the ?ip-?op 62. 

It will be noted that the counter arrangement derives 
from .the generator 11 two successive measures sub 
divided into twenty-four equal intervals, and thus-suc 
cessive measures can have slight variations in their par 
ticular rhythm patterns as desired for certain composi 
tions. The generator 11 is thus operating as a multiple 
of the basic rhythm frequency of the instrument, and 
also a multiple of the rhythm ‘beat which may be imposed 
at the beginning and ending of the measure and also mid 
way through the measure, if desired. 

Referring now to FIG. 5, the combination of various 
rhythm pulses through various rhythm instruments to 
produce a particular rhum'ba combination will be de 
scribed. 
The rhumba position of selector switch 28 actuates a 

six-contact switch. The ?rst contact connects a logic out 
put combination which bears the logic pulse pattern 
3+w to the Brush input on the instrument generator 29. 
Thus the Brush sounds each time the pulse 3 or the pulse 
w occurs. 
The second selector switch contact connects the logic 

output combination which bears the more complex pulse 
pattern u+(UV)9+-(UV')w'+(U’V)w'+(U’V)w to 
the Clave input on the instrument generator 29 so that the 
Clave sounds on these ?ve pulses over the full two 
measure interval. 

Similarly the remaining lines in FIG. 5 show logic 
combinations connected to the Cow Bell input, logic 
output 9+w'+V4+V’3 (through a 47 kilohm resistor 
to reduce its amplitude) to the Snare Drum input, logic 
output v-l-w’+9 to the Conga input, and the logic output 
w-i-V’w’ to the bass drum input. 
The combination of these six instruments, each sound 

ing in its own beat pattern over the two-measure interval 
as indicated by the small circles at the intersections of 
the horizontal and vertical lines, creates the characteristic 
rhythm of the rhum‘ba. 
From considering the foregoing, it will be apparent 

that extremely complex and sophisticated rhythm se 
quences can be generated and the desired musical effects 
produced by selecting portions of these rhythm sequences 

10 

30 

35 

40 

45 

55 

60 

65 

70 

8 
into the various rhythm instruments in the combinations 
which achieved the desired artistic pattern. Obviously, 
the speci?c example given does not begin to exhaust the 
possibilities which an artist can achieve and which the 
manufacturer can provide by suitable switch selections 
and matrix connections, depending upon the degree of 
complexity which is desired for a particular instrument 

' built in accordance with the invention. 
Obviously, many modi?cations can ‘be made by those 

skilled in the art in practicing the invention herein dis 
closed, and the invention is accordingly to be limited 
only by the scope of the appended claims. 
We claim: 
1. An electronic musical instrument for generating 

continuous repetitive rhythm patterns comprising a repeti 
t-ive pulse generator having a frequency corresponding to 
a multiple‘ of the basic rhythm frequency for said instru 
ment; a multistage frequency divider having a plurality 
of cascaded counter stages with an input stage coupled to 
said generator for counting down submultiples of the fre 
quency of said generator, said submultiples being the 
transition frequencies of said counter stages respectively; 
a matrix connected to said frequency divider for decoding 
the unique combination states of said counter stages to 
provide a plurality of successively enabled output lines, 
each line being enabled ‘by a different predetermined com 
bination of the states of said stages; means for trans 
mitting pulses on each said output line, when enabled, 
in response to transitions of the lowest order stage en 
abling the respective line; and means for selectively cou 
pling different ones of said output lines to energize rhythm 
circuits with the combination of pulses produced by said 
transitions on the selected output lines as the are succes 
sively enabled. 

2. Apparatus according to claim 1 and including means 
for adjusting the frequency of said pulse generator. 

3. An electronic musical instrument for genera-ting 
continuous repetitive rhythm patterns comprising a repeti 
tive pulse generator having a signal controlled frequency 
corresponding to a multiple of the basic rhythm fre 
quency for said instrument; a multistage frequency divider 
having a plurality of cascaded counter stages with an input 
stage coupled to said generator for counting down sub 
multiples of the frequency of said generator, said sub 
multiples being the transition frequencies of said counter 
stages, respectively; a‘matrix connected to said frequency 
divider for decoding the unique combination states of 
said counter stages to provide a plurality of successively 
enabled output lines, each line being enabled by a different 
predetermined combination of the states of said stages; 
means for transmitting pulses} on each said output line, 
when enabled, in response to transitions of the lowest 
order stage enabling the respective line; means for selec 
tively coupling different ones of said output lines to ener 
gize rhythm circuits with the combination of pulses pro 
duced by said transitions on the selected output lines as 
they are successively enabled; and means for applying a 
variable frequency control signal to said repetitive pulse 
generator. 

4. Apparatus according .to claim 3 and including means 
for automatically controlling said frequency control sig 
nal in accordance with the tempo of an associated instru 
ment. 

‘5. Apparatus according to claim 3 and including means 
for selectively adjusting or automatically controlling said 
frequency control signal in accordance with the tempo 
of an associated instrument. . 

6. Apparatus according to claim 3 and including mean 
for coupling from said counter a wave having potential 
transitions at the rhythm beat for said basic rhythm fre 
quency; a control-signal circuit; means for transferring 
said wave to said control-signal circuit in tempo with the 
rhythm beat imposed by a player-operated instrument; 
and storage means associated with said control-signal cir 
cuit and responsive to the potential of said wave at the 
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time of transfer for producing said variable frequency con 
trol signal to ccnfrom the rhythm beat of said generator 
to the rhythm beat imposed by said player. 

7. An electronic musical instrument for generating con 
tinuous repetitive rhythm patterns comprising a petitive 
pulse generator having a signal controlled frequency cor‘ 
responding to a multiple of the basic rhythm frequency 
for said instrument; a multistage frequency divider hav 
ing a plurality of cascaded counter stages with an input 
stage coupled to said generator for counting down sub 
multiples of the frequency of said generator, said sub 
multiples being the transition frequencies of said counter 
stages, respectively; a matrix connected to said frequency 
divider for decoding the unique combination states of_ 
said counter stages to provide a plurality of successively 
enabled output lines, each line being enabled by a differ 
ent predetermined combination of the states of said stages; 
means for transmitting pulses on each said output line, 
when enabled, in response to transitions of the lowest 
order stage enabling the respective line; means for selec— 
tively coupling different ones of said output lines to ener 
gize rhythm circuits with the combination of pulses pro— 
duced by said transitions on the selected output lines as 
they are successively enabled; means coupled to different 
stages of said frequency divider for determining a timing 
interval extending a short time before and after the 
rhythm beat for said basic rhythm frequency; means for 
coupling from said counter a wave having potential transi 
tions at the rhythm beat for said basic rhythm frequency; 
a control signal circuit; means for transferring said Wave 
to said control signal circuit in tempo with the rhythm 
beat imposed by a player-operated instrument only if the 
rhythm beat imposed by said player is within said timing 
interval; and storage means associated With said control 
signal circuit and responsive to the potential of said wave 
at the time of transfer for producing said variable fre 
quency control signal to conform the rhythm beat of said 
generator to the rhythm beat imposed by said player. 

8. Apparatus according to claim 7 having solid-state 
active components including a unijunction transistor re 
laxation oscillator for said generator; and a capacitor 
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feedback integrator circuit for said storage means opera 
tive to establish a controlled charging ‘voltage for said 
relaxation oscillator. 

9. Apparatus according to claim 7 in which said means 
for determining a timing interval comprises a bistable ?ip 
?op; a circuit coupling said ?ip-?op to said counter to 
be set by a count occurring just prior to the rhythm beat 
for said basic rhythm frequency; and a circuit coupling 
said ?ip-?op to said counter to be reset by a count oc 
curring just after the rhythm beat for said basic rhythm 
frequency. 

10. An electronic musical instrument for generating 
continuous repetitive rhythm patterns comprising a repeti 
tive pulse generator having a signal-controlled frequency 
corresponding to a multiple of the basic rhythm frequency 
for said instrument; a counter having a scale-of-three ?rst 
stage coupled to said generator and a plurality of cascaded 
binary stages coupled to said ?rst stage; a matrix having 
a plurality of input lines coupled to the respective count 
terminals of the stages of said counter and a plurality of 
successively enabled output lines, each output line being 
enabled by a different predetermined combination of the 
states of said stages and including a resistor-capacitor 
diode gate network coupling each said output line to the 
lowest order stage input line enabling that particular out 
put line; means for selectively coupling different ones of 
said output lines to energize rhythm circuits with the com 
bination of pulses produced by said transitions on the 
selected output lines as they are successively enabled; and 
means for applying a variable frequency control signal 
to said repetitive pulse generator. 
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