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[57] ABSTRACT 
The invention relates to a circuit which permits select 
ing any one of N unique selection intersections with 
equal probability. The selection intersections comprise 
a switch matrix with N switches, each switch compris 
ing a selection intersection. The circuit consists of a ' 
clock circuit means with a low frequency and a high 
frequency output, and a counter circuit driven by the 
output. The counter circuit drives the switch matrix, 
and the high frequency output is applied to the 
counter only during a low output of the matrix. The 
counter has two sets of outputs, each one connected 
to a different axis of the matrix. Thus, after each 
count, a different intersection of the matrix is se 
lected. The selected intersection is the one corre 
sponding to the last count. 

15 Claims, 5 Drawing Figures 
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EQUAL- PROBABILITY SELECTION CIRCUIT 

BACKGROUND OF THE INVENTION 

This invention relates to an electronic selection cir 
cuit which is capable of having one or more once se 
lected selection intersections removed from a group of 
N selection intersections by utilizing electronic circuit 
means and further is capable of selecting the unre 
moved' selection intersections with equal probability, 
and in more detailed description, relates to_-an equal 
probability selection circuit including a‘ specially con 
trolled electronic clock circuit, a counter circuit driven 
by the said clock circuit, a switch matrix circuit driven 
by the said counter circuit having N unique intersecting 
points corresponding to N unique selection intersec 
tions numbered with N unique numbers and having a 
characteristic which allows removal of any number or 
all of the N selection intersections, and a feedback cir 
cuit driven by the aforesaid switch matrix circuit, all ar 
ranged such that the probability of selecting any one of. 
the unremoved selection intersections is'equal to the 
probability of acquiring any other one without regard 
to the number of selection intersections already re 
moved and also arranged in the form of a single cycle 
selection system involving the maximum number of se 
lection intersections and where the probability of ac 
quiring any one of the already removed selection inter 
sections is zero. . » . 

The object of this invention is to provide an elec 
tronic circuit constructed such that it is possible to re 
move selection intersections once selected so as to re-v 
duce the ‘number of possible objects remaining to be 
selected thereafter and also to make these selections 
with equal probability, and its main purpose is to obtain 
a circuit capable of selecting from among N unique se 
lection intersections, consisting of an electronic clock 
circuit including a minimum time control circuit capa 
ble of controlling the minimum operation time of the 
selection start switch and two clock circuits, where the 
frequencies of both a high frequency circuit and a low 
frequency circuit are sufficiently higher than N cycles 
per second, a counter circuit driven by aforesaid elec 
tronic clock circuit and producing a set of N unique 
predetermined selection intersections, a switch matrix 
circuit driven by said counter circuit and having N 
unique intersecting points each corresponding to a 
unique selection intersection and each numbered with 
one of N unique numbers having such characteristics 
which allows removal of (N-M) selection intersections 
among the. N selection intersections, and a feedback 
circuit driven by said switch matrix circuit, wherein the 
output of the aforesaid low frequency clock circuit is 
selected as the output of the above-mentioned elec 
tronic clock circuit and allows selection of one of the 
selection intersections only when predetermined condi 
tions exist. and a feedback control signal can control 
the aforementioned electronic clock circuit so as to se 
lect the output of the above-mentioned high frequency 
clock- circuit as the output of the above-mentioned 
electronic clock circuit at times when the selection in 
tersection has already been removed vinthe aforesaid 
switch matrix circuit, arranged such that the probabil 
ity of selecting any one of a group of M selection inter 
sections which have not yet been removed is essenitally 
equal to the probability of selecting any other one and 
additionally such that the (N—M) selectionintersec 
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tions which have already been removed may not be se 
lected again. 

DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the invention will be de 
scribed hereunder referring to the attached drawings, 
in which: 
FIG. 1 shows a block diagram of the, whole circuit in 

an embodiment of the present invention; 
FIG. 2'shows a more detailed block diagram of the 

electronic clock circuit 1 in FIG. I; , 
FIG. 3 shows a wiring diagram of an example of a typ 

ical astable multivibrator circuit used in clock circuit 
A; 

FIG. 4'shows the entire circuit diagram of an embodi 
ment of the equal probability selection circuit of the 
present invention; and , 

FIG. 5 shows a timing signal diagram of the outputs 
of each principal circuit as occurs in the case of per 
forming selection using the equal probability selection 
circuit of the present invention. 

DESCRIPTION OF THE EMBODIMENTS SHOWN 
HEREIN 

FIG. I shows an entire circuit containing N unique 
selection intersections in accordance with the present 
invention. 1 is an electronic clock circuit, its output 
being connected to a counter circuit 2 and further the 
counter 2 to a switch matrix-circuit 3 and the matrix 3 
to a feedback circuit 4 and the feedback circuit 4 to the 
electronic clock circuit 1, The entire cireuit is activated 
by means of an input control signal 12 from the selec 

' tion start switch SSW for the purpose of selecting one 
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selection intersection, this selection made possible by 
a predetermined feedback control signal 14. 

FIG. 2 shows a further detailed block diagram of the 
electronic clock circuit 1. 
There are two clock circuits, A and B .whose purpose 

is to allow electronic clock circuitl to provide a unit 
time signal for driving the counter circuit 2, and low 
frequency clock circuit A consists of an astable multivi 
brator circuit where the duty cycle (i.e. period/pulse 
width) and the frequency F, are determined by the val 
ues of two time constants, T,“ and TM. _ 

In this embodiment, F_., is a symmetrical squarewave 
having a‘ frequency of 1,000 cycles per second. A typi 
cal astable multivibrator circuit as used for clock cir 
cui't A is shown in FIG. 3. By establishing the values of 
capacitors C,“ and C42, two time constants, T," and 
T42, are determined and the frequency FA is determined 
in this example as 1,000 cycles per second. The high 
frequency clock circuit B consists of another astable 
multivibrator circuit similar to clock circuit A where 

~ the two time constants, Tm and Tm, are established so 
as to obtain a frequency Fl, fulfilling the condition that 
F” > 2 N’FA. In this embodiment the frequency F” is‘ 
a symmetrical squarewave having a frequency greater 
than 160,000 cycles per second. Further, both frequen 
cies F‘, and F1, are sufficiently greater than N cycles per 

_ second. In other words, even if any number of selection 
intersections or all N selection intersections are re 
moved, it is feasable to obtain a series of selection in 
tersections in a single cycle having such characteristics 
as to allow for such removals by setting the relation be- I 
tween frequencies FA and F” such that N’ pulses of the 
squarewave output of clock circuit B fall within one 
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negative pulse (P) of the squarewave output of clock 
circuit A. 

In this embodiment, NI = 80 selection intersections 
are produced in order to make use of a scale-of-S 
counter circuit and a scale-of-lo counter circuit com 
bined in matrix form so as to obtain a continuous series 
of N = 75 unique selection intersections by means of 
not using 5 of the 80 selection intersections. That is, 
nand gate 26 (FIG. 4) is not used. 
Furthermore, since the use of the output of clock cir 

cuit B is prohibited during time delay I,’ = l/Fn by 
means of a misselection prevention circuit 11, the fol 
lowing relationship is obtained: 

F" > 2 X (75+5) X I000 = 160,000 c.p.s. 

Clock circuits A and B are connected to a selection 
circuit 9 whose purpose is such that the output of either 
clock circuit A or clock circuit B or neither of the out 
puts of clock circuit A or clock circuit B may be cor 
rectly selected by means of the input control signal 12 
and the predetermined feedback control signal 14. The 
selection circuit consists of nand gates l5, l6 and 17 
(FIG. '4) with the output of clock circuit A being con 
nected to the input of nand gate 15, the output of clock 
circuit B being connected to the input of nand gate 16, 
and the outputs of nand gates 15 and 16 being con 
nected to the input of nand gate 17. In addition, nand 
gate 17 has the output of an acquisition request mem 
ory circuit 8 applied to its input. 

Referring again to FIG. 4, when the output of the ac 
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quisition request memory circuit 8 is 0, the output of _ 
nand gates 15 and 17 are'inhibited. That is, the outputs 
of nand gates 15 and 17 are 1 during this period. 
When the output of the acquisition request memory ‘ 

circuit 8 is l and the output of resistor R21 is I, gate 
15 is open to the output Aout of clock circuit A. Under 
these conditions, when the output Aout is l, the output 
ofnand gate 15 is 0, and when the output Aout is O, the 
output of nand gate 15 is 1. During this period the out 
put of nand gate 16 is inhibited; that is its output is I. 

In cases where the output of the acquistion request 
memory circuit 8 is l and the output of resistor R21 is 
O. and after the inhibit period 1,, = l/F” generated by 
the misselection prevention circuit following the l to 0 
transition of output Aout. nand gate 16 is open to the 
output Bout of clock circuit B. At this time, when the 
output Bout is I. the output of nand gate 16 is O, and 
when the output Bout is 0, the output of nand gate 16 
is l. During this period the output of nand gate 15 is I. 

Nand gate 17 responds only when the output of ei 
ther nand gate I5 or nand gate 16 is 0. Further, it is ob 
vious that the output of nand gate 17 is in phase with 
output Aout or Bout of clock circuit A or B depending 
on which is being selected. Aout and Bout have no par 
ticular phase relationship at any time, in other words 
the signals Aout and Bout are asynchronous. 
The misselection prevention circuit 11 is constructed 

in such a way that a capacitor C3 is connected between 
the output of clock circuit A and the input of nand gate 
16. Capacitor C3 is discharged beginning when the out 
put Aout makes a I to 0 transition and before the out~ 
put of nand gate 16 could potentially make a l to 0 
transition. lnother words, the object of-this circuit is to 
prohibit selection of output Bout of clock circuit B as 
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4 
the output of nand gate 17 during the delay time of ap 
proximately l/F”. 
A pulse forming circuit 10 is connected to the output 

of nand gate 15 through capacitor C2 coupled to the 
input of inverter 18, the output of which is connected ' 
to the input of the acquisition circuit 7. When the out 
put Aout of clock circuit A makes a O to 1 transition, ' 
the output of nand gate 15 makes a I to 0 transition 
which coupled through capacitor C2 produces a nega 
tive pulse at the input of inverter 18. Thus, the output 
of inverter 18 provides a positive pulse to the input of 
the acquisition circuit 7 at the time immediately'follow 
ing a 0 to I transition of Aout. 
The acquisition circuit 7 consists of nand gate 19, 

having three terminals on the input side and one termi 
nal on the output side. _ 

After the selection start switch SSW is operated and 
released the output ofinverter 5a of the minimum time 
control circuit 5 makes a 0 to I transition. When and 
if a selection intersection is selected at the same time 
or with a slight delay with respect to the O to l transi 
tion of inverter 5a, the output Aout will make'a 0 to I 
transition and the output of the pulse forming circuit 10 
will be a positive pulse and at this time the output of the 
acquisition circuit 7 makes a I to 0 transition which‘ re 
sets the acquisition request memory circuit 8. In other 
words, the operation of this circuit 7 is that of a moni 
tor circuit whose purpose is to suspend the output 13 
of the above-mentioned selection circuit 9 (i.e. the out 
put of the electronic clock circuit 1) by resetting the 
said acquisition request memory circuit 8 and thereby 
suspending further operation of the counter circuit 2 
when all the outputs of the inverter 5a, the resistor R21 
and the pulse forming circuit 10 are l. The minimum 
time control circuit 5 consists of monostable multivi 
brator circuit comprising nand gate 5b, inverter 5a and 
capacitor C ,. The said monostable multivibrator circuit 
is in a stable condition when the selection start switch 
SSW is in an ON or 0 condition or ordinarily OFF or 
I condition, but a pulse having a fixed pulse width is 
generated as the output of said minimum time control 
circuit 5 during the time capacitor C, is discharging. 
This prevents the possible rapid operation of selection 

' start switch SSW from generating a very short pulse at 
the output of inverter 5a such that it is almost predict 
able that selection of closely following selection inter~ 
sections would occur. In other words, the minimum op 
eration time of selection start switch SSW can be con 
trolled. Thus, it becomes feasible to always acquire the 
aforementioned selection intersection with essentially 
equal probability without any effect caused by the op 
erating time of the selection start switch SSW. 
The inhibit circuit 6 is provided for the purpose of 

preventing a further selection until the correct switch 
located at the intersecting point in the switch matrix 
circuit 3 is operated (i.e. open contacts) corresponding 
to the selection intersection to be removed. The circuit 
consists of nand gate 6b and inverter 6a. When the se 
lection start switch SSW is ON or O in the process of se 
lecting, the output ofnand‘gate 5b in the minimum time 
control circuit 5 is 1. Even if an operator who performs 
selection does not operate (i.e. open contacts) the 
switch, corresponding to the already selected selection 
intersection, by mistake and desires to perform selec 
tion, the lamps remain lit and the output of inverter 6a 
is 0 since the output of resistor R21 (i.e. the feedback 
control signal 14) is I, thus inhibiting the output of 
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nand gate 612 (i.e. the output is held at 1). When the op 
erator operates the switch corresponding to the already 
selected selection intersection, the feedback control 
signal 14 becomes 0 and the output of inverter 6a be 
comes l. Accordingly, the output of nand gate 617 be 
comes 0. corresponding to the feedback control signal 
14 during a time when the selection start switch SSW 
is ON or O. The acquisition request memory circuit 8 
has the purpose of providing a resettable memory of 
one bit until the said acquisition request memory cir 
cuit 8 is set for the purpose of allowing operation of 
clock selection circuit 9, and comprises a set/reset flip 
flop consisting of nand gate 8:: and 8b. It is set such that 
the output of nand gate 8a becomes a 1 when the out 
put of nand gate 612 is momentarily () and is reset so as 
to obtain a 0 output from nand gate 8a when the output 
of the acquisition circuit 7 is momentarily 0. 

P16. 4 shows the details of the counter circuit 2. The 
counter circuit 2 is driven by the electronic clock cir 
cuit 1, and consists of counter circuits X and Y con 
structed by using binary counter stages and decoders 
DX and DY, and is operated by the output 13 of the 
aforesaid electronic clock circuit 1. In FIG. 4, the 
counter circuit X consists of a three stage sequential 

- type binary counter, stages B1, B2 and B3, and the out 
puts of stages B1 and B3 are connected to the inputs of 
nand gate 20, the output of which is fed back to reset 
terminals BRl, BR2 and 8R3 of binary counter stages 
B1, B2 and B3 respectively. Thus a scale-of-S counter 
circuitis formed. In other words, five different output 
combinations are possible so as to correspond to a se 
ries of unique selections which are mutually exclusive. 
The logical value of nand gate 20 is 01.03, and the bi 
nary counter stages B1, B2 and B3 are reset at that time 
only. Here. O1 and Q3 are the output logical values of ~ ' 
the respective binary counter stages B1 and B3. 
'The nand gates 21 through 25 constitute a decoder 
DX and usually have an output of l, but the output 
being selected at any moment has an output of 0. In 
FIG. 4. a counter circuit Y consists of four stages of bi 
nary counters connected in series B4 through B7, and 
16 (i.e. 24) output combinations are possible so as to 
correspond to a series of unique selections which are 
mutually exclusive, but one combination is not used. 
Counter circuit Y is connected to the four each input 
terminals of nand gates 26 through 41, each gate hav 
ing one output terminal. Nand gate 26 is not used as 
mentioned above. The output condition of counter cir 
cuit Y is similar to the output condition of counter cir 
cuit X previously mentioned. 
Furthermore. the number of binary counter stages 

for counter circuits X and Y is appropriately deter 
mined depending'on the number of selection intersec 
tions N desired and the number of stages can be freely 
increased or decreased. The minimum number of 
stages is l, where it is logically possible to obtain N = 
7 , 

In another embodiment, it is feasible to obtain N 
unique selection intersections even though the counter 
circuit is not constructed in matrix form. 
Since the counter circuits X and Y divide the square 

wave of the electronic clock selection circuit 1 by 5 and 
16 respectively, and a clock pulse is generated by 
means of a nand gate, they generate one decoder pulse 
each in such a way that the output pulses of decoders 
DX and DY are invariably in phase with each other at 
any one time. 
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The purpose of switch matrix circuit 3 is to provide 

memory for selection intersections already removed 
through selection, and consists of driving transistors 
TRl through TR5 and TR6 through TR20, resistors R1 
through R5 and R6 through R20, 75 diodes D1 through 
D75 and 75 switches S1 through S75, being driven by 
the aforementioned counter circuit 2 where selection 

I intersections are arranged by using one decoder pulse 
each from decoder DX and decoder DY corresponding 
to the above-mentioned N’( N’=80 in this embodiment) 
numbered intersections. Here, since the nand gate 26 
is not used as described above, 1 X 5 = 5 intersections 
are not formed as selection intersections, but the feed 
back control signal 14 is O at such times and this causes 
output Bout to be selected as the output of the elec 
tronic clock circuit 1. Thus, 80 — 5 = 75, namely N’ — 
5 = N is obtained, and N selection intersections are 
produced out of N’ intersections and are arranged at 
each point of intersection of the switch matrix circuit 
3. Simultaneously, the switch matrix 3 should display 
which selection intersection is selected by some means 
such as a visible display using lamps as described in the - 
present embodiment. A light emitting diode may be 
substituted for each lamp as well: Also, the switch ma 
trix 3 should display whether previously selected selec 
tion intersections have been removed or not by some 
means such as the position (i.e. ON or OFF) of each 
switch in the matrix as described in the present embodi 
ment. ‘In selection generated by means of coincidence 
of one decoder pulse from decoder DX at an arbitrary 
time together with a decoder pulse from decoder ‘DY ‘ 
corresponding to'the aforesaid clock pulse, for exam 
ple, in the case of nand gate 21 and nand gate 40, the 
current from the power supply B+ ?ows through lamp 
DSl, driving transistor TRl, switch S66, diode D66, 
driving transistor TRl9 and lamp DS19 to resistor R21. 
Thus, a potential difference is produced across resistor 
R21 and the feedback control signal 14 havinga 1 out‘- ‘ 
put is fed back to the aforesaid electronic clock circuit 
1, because one end of resistor R21 is connected to 
ground. Diodes D1 through D75 are provided for the 
purpose of preventing the current from ?owing through 
lamps other than the selected set. ' 
Feedback circuit 4 consists of resistor R21 being 

driven by the above-mentioned switch matrix circuit 3 
and is capable of transferring the memory of removed 
selection intersections to the electronic clock circuit 1 
by means of the feedback control signal 14 such that 
selection may be feasible only when the output'of said 
resistor R21 is l and the output of clock circuit A is in 
a predetermined output condition having just made a 

- O to 1 transisition. 
A detailed description of the mode of selection ac 

cording to the equal probability selection circuit of the 
.present invention will be made hereafter. 

Initially, all switches 81 through S75 of the switch‘ 
matrix circuit 3 are ON (i.e. closed contacts), the selec 
tion start switch- SSW is OFF, the feedback control sig 
nal 14 is l and the output of the acquisition request 
memory circuit 8 is 0. 
Thus, nand gate 17 is inhibited and the output 13 of 

the electronic clock circuit 1 has a 1 output having no 
relationship to outputs Aout and Bout of clock circuits 
A and B respectively. The current ?owing through the 
selected selection intersection switch is then inter 
rupted by operation of the appropriate switch (i.e. one 
of S1 through_S75) in the switch matrix circuit 3 caus 
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ing the feedback control signal to become 0 which 
causes the output of inverter 6a to become 1 which en 
ables nand gate 611. Next, when selection start switch 
SSW is operated ON in order to begin selection of any 
one of a series of selection intersections of a single 
cycle consisting of M selection intersections. The ac 
quisition request memory circuit 8 is set which causes 
its output to change from 0 to l and the aforesaid nand 
gate 17 is enabled. Furthermore, since nand gate 15 is 
inhibited, selection of squarewave F,‘ becomes impossi 
ble and such a condition allowing selection of square‘ 
wave F” is obtained. Squarewave F” advances the 
counter circuit to the point where the next selection in 
tersection not previously removed allows current to 
?ow throughresistor R21 causing the feedback control 
signal'l4 to become 1 and thus inhibit nand gate 16 and 
enable nand gate 15 thereby selecting squarewave F, 
as the output 13 of nand gate 17 which is 0 at that time 
until the end of negative pulse P. This process is re 
peated many times while selection start switch SSW is 
held ON. Also, at the end of every negative pulse P 
when squarewave F4 and the output 13 of nand gate 17 
make a 0 to 1 transition, the output of nand gate 15 
makes a l to 0 transition which causes a positive pulse 
to appear at the output of inverter 18 through capacitor 

Next, depending on the operator, selection start 
switch SSW is released or placed OFF enabling one 
input of acquisition circuit 7. 
When by means of either Fj, or F” selection, the 

counter is advanced to a selection intersection not yet 
deleted causing feedback control signal 14 to become 
1, another input of acquisition circuit 7 is enabled. Fi 
nally, ‘at the end of negative pulse P, the output of in 
verter 18 provides a positive pulse fully enabling acqui~ 
sition circuit 7 such that during the pulse time, the out 
put of nand gate 19 becomes 0 resetting acquisition re 
quest memory circuit 8 output to 0 and in turn inhibit 
ing the clock output 13 of clock selection circuit 1 thus 
completing the single selection cycle wherein a single 
selection intersection is selected. In other words, a se 
ries of selection intersections of a single cycle consist 
ing of M cycles of squarewave Aout of clock circuit A 
is arranged in such a way that one of M unique selec 
tion intersections and the transition from O to l of Aout 
correspond to each other in every cycle. 
Furthermore, since F_., = 1000 c.p.s. and N’ = 80, N 

= 75 the probability of selecting any one of N selection 
intersections is substantially l/N, where F, in c.p.s. is 
sufficiently large with respect to N c.p.s. and also due 
to the operation of the minimum time control circuit 5, 
which is equal to the probability of selecting any other 
one of the N selection intersections and is also essen 
tially independent of the number of selection intersec 
tions. _ 

Further, since switches in the switch matrix circuit 3 
corresponding to previously removed (N-M) selection 
intersections are OFF (i.e. open contacts) in the case 
where M selection intersections have not yet been re 
moved, the current from the power supply B+ does not 
?ow through the intersection point corresponding to 
the aforesaid selection intersection which has already 
been removed and the output across resistor R21 (i.e. 
the feedback control signal 14) is 0. Accordingly, the 
1 input of nand gate 15 is changed to O and the 0 input 
of nand gate 16 is changed to 1, thus output Aout is in 
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8 
hibited and output Bout is selected as output 13 of the 
above-mentioned electronic clock circuit 1. 

Also, since the frequency of clockcircuit B is F“ > 
2N'F,,, N’ cycles of Bout can be contained within the 
negative pulse portion P of the aforementioned clock 
circuit A and the 0 to 1 change of the output Aout is 
still obtained even if any number or totally all N selec 
tion intersections have been removed, and it is feasible 
to select selection intersections in any case. In other 
words, the switch matrix circuit 3 has such a character 
istic that any number or the total number of selection 
intersections can be removed. Furthermore, the circuit 
is arranged such that selection is performed indepen 
dently of the (N-M) selection intersections already re 
moved and the probability of selecting any one selec 
tion intersection is l/M which is equal to the probabil 
ity of selecting any other one, and further, so that the 
(N-M) selection intersections already removed are 
prevented from being selected again by means of the 
feedback control signal 14. Thus, it is feasible accord 
ing to the present invention to perform selection suc 
cessively with the same probability of selecting selec 
tion intersections numbered with predetermined N 
unique numbers among those selection intersections 
which have not yet been removed, and the present in 
vention can be practically applied in the construction 
of bingo game number selection units as well as having - 
wide application in other ?elds of equal probability se 
lection. . 

1 claim: 
1. An equal probability selection circuit allowing the 

selection of any one of N unique selection intersections 
with equal probability and comprising: 

a selection start switch means; 
clock circuit means, driven by said selection start 

switch, and having a low frequency output and a 
high frequency output; 

counter circuit means, driven by the output of the 
clock circuit means, and having two sets of outputs; 

a switch matrix, comprising N switches each switch 
comprising a selection intersection; each switch 
having two terminals, one terminal of each switch 
being connected to an output from one of the two 
sets of outputs of the counter circuit; the other ter 
minal of each switch being connected to an output 
from the other of the two sets of outputs of the 
counter circuits; and 

feedback circuit means receiving an output from said 
matrix when a selection intersection has been se 
lected and providing, at that time, an output to the 
clock circuit to inhibit the high frequency output of 
the clock circuit. 

2. A circuit as de?ned in claim 1 wherein said clock 
circuit means comprises a high frequency clock to pro 
vide said high frequency output and a low frequency 
clock, to provide said low frequency output; 

the frequency of said low frequency clock being nu 
merically greater than N; 

the high frequency output being numerically greater 
than 2-(N)'(low frequency output). 

3. A circuit as defined in claim 1 and further compris 
ing an acquisition circuit to control the acquisition of 
a next selection intersection. 

4. A circuit as de?ned in claim 1 and further compris 
ing a misselection prevention circuit means to discon 
nect the clock circuit means from the counter circuit 
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means for a delay time of l/(the high frequency out 
put). 

5. A circuit as defined in’ claim 2 and further compris 
ing a misselection prevention circuit means to discon 
nect the clock circuit means from the counter circuit 
means for a delay time of l/(the high frequency out 
put). 

6. A circuit as defined in claim 3 and further compris 
ing a misse'lection prevention circuit means to discon 
nect the clock circuit means from the counter circuit 
means for a delay time of l/(the high frequency out 
put). 

7. A circuit as de?ned in claim 1 wherein, when a se 
lection intersection is selected, the intersection is re 
moved by opening the switch associated with said inter 
section, whereby (N-M) intersections may be re 
moved; ‘ t 

the remaining M intersections being selectable with 
equal probability. 

8. A circuit as defined in claim 2 wherein, when a se 
lection intersection is selected, the intersection is re 
moved by opening the switch associated with said inter 
section, whereby (N-M) intersections may be re 
moved; ’ 

the remaining M intersections being selectable with 
equal probability. 

9. A circuit as de?ned in claim 3 wherein, when a Se‘ 
lection intersection is selected, the intersection is re 
moved by opening the switch associated with said inter 
section, whereby (N-M) intersections may be re 
moved; 

the remaining M intersections being selectable with 
equal probability. ‘ 

1.0. A circuit as defined in claim 1 and further com 
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prising inhibit circuit means for preventing the further 
selection of selection intersections until after a previ 
ously selected selection intersection, has been removed 
by opening the contacts of the switch corresponding to 
the previously selected selection intersection. 

11. A circuit as defined in claim 2 and further com 
prising inhibit circuit means for preventing the further 
selection of selection intersections until after a previ 
ously selected selection intersection, has been removed 
by opening the contacts of the switch corresponding to 
the previously selected selection intersection. ‘ 

12. A circuit as de?ned in claim 3 and further com 
prising inhibit circuit means for preventing the further' 
selection of selection intersections until after a previ 
ously selected selection intersection, has been removed 
by opening the contacts of the wsitch corresponding to 
the previously selected selection intersection. 

13. A circuit as defined in claim 1 wherein one of the 
two sets of outputs of the counter circuit means com 
prises nl outputs, and wherein the other of the two sets 
of outputs of the counter circuit means comprises n2 
outputs; and wherein (nl)'(n2) > N. 

14. A circuit as defined in claim 2 wherein one of the 
two sets of outputs of the counter circuit means com 
prises m outputs, and wherein the other of the two sets 
of outputs of the counter circuit means comprises in; 
outputs; and wherein (n1)'(n2) > N. 

15. A circuit as defined in claim 3 wherein one of the 
two sets of outputs of the counter circuit means com 
prises nl outputs, and wherein the other of the two sets 
of outputs of the counter circuit means comprises 112 
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