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ABSTRACT OF THE DISCLOSURE 
Game apparatus providing a field of selection devices 

which are manually selected by a player, a field of cor 
responding play-indicating devices, machine-controlled 
means for setting a predetermined number of play 
indicating devices, and means for indicating the corre 
spondences, if any, between the devices selected by the 
player and the devices set by the machine. In one em 
bodiment, the apparatus enables the player to simulate 
a "Keno' game; the number of devices that can be select 
ed by the player may be fixed within a range, and the 
player can either use the group of selections used in a 
previous game or make his own selections. 

-assaics.com 

The invention relates to a game apparatus in which 
one or a group of devices are chosen by a player from 
a field and the machine selects a subset from a field of 
corresponding devices the identities of which are un 
known to the player when he makes his selection, and the 
outcome of the game is determined in accordance 
with the number of correspondences between the devices 
Selected by the player and those selected by the machine. 
Such correspondences are hereinafter called "hits.” While 
for convenience, the devices chosen by the player will 
be called selection devices and those chosen by the ma 
chine play-indicating devices, it will be understood that 
these classes of devices may in their physical embodi 
ments be merely different parts of the same device. 

In a preferred form, the game apparatus is a me 
chanical representation of the game "Keno,” and then 
the selection of devices by the machine is made by a 
random selector, so as to introduce chance into the game. 
The invention further resides in the combination of 

various logical units which count the number of play 
er selections, machine selections and hits; combination 
of units for illuminating one or more display panels for 
giving a visual indication of the devices selected and the 
number of hits, and, preferably, the progress of the 
game; and a control system for advancing the game 
through its successive stages. 
A broad object of the invention is to provide a me 

chanical game apparatus which permits a player to select 
a number of selection devices (either a fixed number or 
a number within a predetermined range) without knowl 
edge of the subset of play-indicating devices selected by 
the machine, and to be given a visual indication of the 
correspondences between the devices selected by him and 
those selected by the machine. 
A further object, attained in a preferred embodiment, 

is to provide a game apparatus having a plurality of 
manually operable switches by which a player can ad 
vance the game through successive stages and, if he de 
sires, make his own selection of selection devices, but 
which gives him the option of adopting the group of 
selection devices chosen in a prior game. Ancillary 
thereto, it is an object to provide a game apparatus of 
the character indicated with a plurality of lights which 
indicate the selection devices selected by the player and 
by the machine and which informs the player of the 
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choices available to him in regard to cancelling the selec 
tions used in a prior game, of making his own selections, 
and of initiating the display of the machine-controlled 
Selection and the determination of the outcome of the 
game. 
More specific objects, some or all of which are at 

tainned in certain embodiments, are to provide a game 
apparatus of the type indicated above wherein: 

(a) The devices selected by the player are shown by 
individual lamps which illuminate portions of a display 
field (which may include manually operable push but 
ton switches) identifying particular devices, as by num 
bers; 

(b) The devices selected by the machine are similarly 
indicated by individual lamps which illuminate portions 
of a display field identifying the devices, and this field 
may be separate from that mentioned in (a) or may be 
the same and, when the same, may include lamps of a 
different color or brightness or position still within the 
specified portion of the field; 

(c) The number of correspondences between the 
devices selected by the player and those selected by the 
machine, i.e. the hits, is counted by a counter and the 
total is displayed visually by a projection device; 

(d) The machine-controlled selection of devices is 
made sequentially and at predetermined time intervals, 
thereby creating an element of suspense; 

(e) The machine-controlled selection of devices is 
effected by a random selector, whereby the probability 
of selection of each particular device is the same as that 
for all other devices; 

(f) The player has the choice of adopting as his own, 
the group of selection devices which were player-selected 
in a previous game and used in the game immediately 
preceding, or of cancelling that group of selection de 
vices and making new selections; 

(g) The machine-controlled selection of devices is 
started automatically when the player has made a pre 
determined number of selections and the apparatus pre 
vents additional selections by the player in excess of 
that number; 

(h) The machine-controlled selection of devices can 
be initiated by the player at will after having made at 
least a minimum number of selections, such as one or 
any other number which is smaller than the predeter 
mined number mentioned in (g), and the apparatus pre 
vents additional selections by the player after initiating 
the machine-controlled selection; 

(i) The apparatus includes a control system which has 
a series of states, each state being assumed at a succes 
sive stage of the game, and the various operations in 
each stage are possible only when the control system 
is in the corresponding state; 

(j) The apparatus can be in part controlled by an 
attendant who checks the condition of the apparatus 
at the end of a game and who can then release the con 
trol system from its last state to advance to the first 
state, in readiness to repeat a game. 

Additional objects will become apparent from the 
following description. 

In summary, the game apparatus has a first plurality 
of bi-stable selection devices, such as flip-flop logic units 
or stepping or toggle Switches, that are individually man 
ually operable by the player into selected conditions, a 
second plurality of corresponding bi-stable play-indicat 
ing devices, machine-controlled means for operating a 
Subset of the play-indicating devices into selected condi 
tions, an means for sensing the conditions of the play 
indicating devices to provide an indication of the corre 
spondences of the selection and play-indicating devices 
which were operated, i.e. an indication of the hits. 
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Hereinafter, the normal or reset or non-operated con 
ditions of the bi-stable devices will be called their first 
conditions, and their operated conditions their second 
conditions. The term "subset' is used herein to denote 
a group smaller than all of the devices in the set. By 
"corresponding devices” is meant that there is a one-to 
one correspondence between the selection and the play 
indicating devices. 
The number of bi-stable devices in each of the corre 

sponding fields or pluralities will depend on the nature 
of the game, and may be as low as four or less and as 
high as 100 or more. For example, when the game of 
Keno is represented, each plurality may consist of 80 
devices and the subset consists of 20 devices. 
The machine-controlled means for selecting the subset 

of play-indicating devices may take any suitable form, 
e.g. it may select a series of numbers or a predetermined 
group of numbers from one or many available patterns, 
and it may be operable before or after the player makes 
his selection, provided that the machine gives no visible 
display of its selections until after the player has com 
pleted his selections. In the preferred embodiment to be 
described, however, the said means is a random selector 
which selects the devices of the subset at random and at 
equally spaced time intervals, the selection being initiated 
only after the player has initiated that action either by 
adopting a prior group of selections or by making the 
maximum number of selections available to him, or by 
operating a play Switch after making a minimum number 
of selections. 
The invention will be further described with reference 

to the accompanying drawings showing a specific em 
bodiment of the game apparatus which simulates the 
game of Keno, wherein: 

FIG. 1 is a pictorial view of the apparatus, showing 
the exterior appearance; 

FIG. 2 is a schematic diagram showing a pair of selec 
tion and play-indicating devices, the random selection 
circuit and the timing circuit that causes the machine 
controlled selection of the play-indicating devices; 
FIG. 3 is a schematic diagram showing the counters 

for the player selections and the hits and the comparison 
circuit for correlating the outputs of these counters; and 

FIG. 4 is a schematic diagram showing the control 
system. 

THE EXTERNAL PARTS 
Referring to FIG. 1, the machine is enclosed in a 

cabinet 1 which houses all parts and has a front panel 2 
with a plurality of displays and manually operable push 
buttons. Among these is a start switch 3 (which may be 
a push-button Switch or may be controlled by a key or 
remotely, etc.). The panel has a player instruction panel 
4 which carries an erase push button switch 5 and a play 
push button Switch 6 and four instruction signs embodied 
by windows 7, 8, 9 and 10 which may be translucent 
material with printing thereon as shown and are provided 
with individually operable lamps (not shown). The win 
dow 7 is illuminated when the machine is ready to start 
a game and is extinguished when the start switch 3 is 
operated. Windows 8 and 9 show, respectively, that the 
switches 5 and 6 can be operated and denote that the 
player can cancel or "erase' the prior selection or can 
initiate the machine-controlled selection or "play.' These 
two windows are illuminated upon operating the switch 
3. The window 10 is illuminated when the switch 6 is 
operated or the maximum permissible selections are made, 
as will appear. 
The panel further has a bank 11 of manually selectable 

Switches, arranged in rows of ten, and individually identi 
fied by suitable indicia, such as numbers. Thus, 80 of 
these switches can be provided. Each switch has a trans 
lucent push button which is illuminated from the rear 
by an individual lamp when a selection is made and 
remains illuminated until the selections are cancelled. 
Each of these switches is a part of a corresponding bi 

2 5 

30 

40 

60 

65 

5 

4 
stable selection device which will be described and which 
controls the corresponding lamp. Panel 2 also has a panel 
for showing the machine-controlled selection of play 
indicating devices, whihc in this embodiment is a translu 
cent panel 12 separate from the bank 11. The panel 12 
has indicia corresponding to those on the bank 11 de 
noting individual devices, each indicia having an individ 
ual lamp controlled by the bi-stable play-indicating 
device, as will appear. Twenty of these play-indicating 
devices are operated, preferably in succession, when the 
play Switch 6 is operated, and remain illuminated at least 
until completion of the game, e.g., until the start button 
3 is operated for the succeeding game. 
The panel further has an instruction panel 13 carrying 

printed instructions describing the game and two windows 
14 and 15, e.g., made of translucent material such as 
ground glass and provided with rear projection devices 
(not shown) for projecting the progress. The window 14 
indicates the number of play selections (corresponding 
to the number of buttons illuminated on the bank 1) 
and the window 15 the number of matched devices or 
hits. These projection devices are controlled by counters, 
as will appear. 
The panel further optionally has a game-over switch 

16, which may be provided with a key to be operated 
only by an attendant, to reset the game apparatus by its 
control system to the ready condition. This permits the 
apparatus to return from its last stage to the ready state 
after a winning condition has occurred. Also optionally, 
the panel may carry a display panel 17 showing approxi 
mately the odds against obtaining specified numbers of 
hits for any of a given number of selections, or a set of 
numbers showing the number of units awarded on the 
basis of a unit paid and an arbitrarily selected combina 
tion of numbers selected and hits. The latter is illus 
trated. Thus, in this embodiment the player is permitted 
to make from 4 through 10 selections, and at least two 
hits (available only when only four selections were made) 
are indicated as giving a win condition. This panel corre 
Sponds to the circuits to be described in connection with 
FIG. 3. 
The several switches are all spring-returned, the 

Switches 3 and 16 being normally closed (see FIG. 4) 
and the Switches 5 and 6 and those of the bank 11 being 
normally open. However, other types of switches can be 
used, depending on the circuitry employed. 

GENERAL MACHINE OPERATION 
Operation of the start switch 3 extinguishes the lamp 

of Window 7 and the lamps of the bank 12 (resetting all 
play-indicating devices to their first conditions), resets 
the projection device of the hit window 15 to zero, and 
illuminates the erase and play windows 7 and 8; the push 
buttons of the bank 11 remain illuminated. In this stage, 
the player has the option of playing the numbers selected 
in the previous game (by operating the play switch 6) or 
cancelling them (by operating the erase switch 5). 

If the erase switch 5 is operated, all of the selection 
devices are reset to their first conditions and all of the 
lamps behind the buttons of the bank 11 as well as that 
behind the window 9 is extinguished and the projection 
device of window 14 is reset to zero. The player must then 
Select any permissible number of selection devices he 
wishes to play by depressing the buttons of the bank 11 
Sequentially. After each number is selected, it is counted 
and the count is indicated by the projection 14. Also, the 
corresponding selection devices are placed in their second 
conditions. At the minimum permissible number (four 
in this embodiment) the play window 9 is illuminated, 
telling the player that he can now start the game by push 
ing the play switch 6; however, he may continue selecting 
numbers on the bank 11 and initiate the machine's selec 
tion of numbers after any selection he wishes. If he selects 
the maximum allowable numbers (ten in this embodi 
ment) the game starts automatically. At any time during 
the player's Selection, he may erase all of the numbers 
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previously selected unless he has selected the maximum 
number allowed. For this reason, the lamp behind the 
erase window 8 is not turned off at this time. 
Once the game starts, whether by depressing the play 

switch 6 or automatically, the lamps of windows 8 and 9 
are extinguished and that of window 10 is illuminated 
(several lamps in parallel behind the window 10 being 
usually provided); further, the machine will Select 20 
numbers at random at suitable intervals from the 80 
available numbers, thereby changing the corresponding 
play-indicating devices to their second conditions and 
illuminating the corresponding lamps on the panel 12. 
When these numbers are selected at one-half second inter 
vals, it takes about 10 seconds for all 20 numbers to ap 
pear. Any hit (coincidence between the numbers selected 
by the player and by the machine) advances the pro 
jection device behind the window 15, whereby the total 
number of hits is displayed visually. 
When the relation of the number of selections to the 

number of hits, i.e. the relation between the numbers dis 
played by the windows 14 and 15, is such as to lead to a 
win condition (as, for example, given by the table on the 
panel 17), the machine will stop until reset by operation of 
the game-over switch 16. Upon operation of the switch 16 
or termination of the game with a no-win condition, the 
machine returns to its initial or ready state even without 
operation of the switch 16. In either case, the lamp behind 
the window 10 is extinguished and the window 7 is il 
luminated. 

THE BI-STABLE DEVICES 
Referring to FIG. 2, there is shown one of the pairs 

of bi-stable selection and play-indicating devices. There 
are as many pairs as number in the bank 11, viz, 80 in this 
embodiment. Each pair includes a selection device 201 and 
a play-indicating device 202, which may be flip-flop logic 
units of any suitable type, such as silicon-controlled recti 
fiers or units containing two or more transistors. Being 
well known per se, they are indicated only by block dia 
gram having a set and a reset input (marked S and R, 
respectively) and an output marked HI. When the input R 
is energized the unit is reset to the state shown (corre 
sponding to the first condition), with a high voltage con 
dition (e.g. --14 volts) at the output HI. This is herein 
called the HI condition. When the input S is energized 
while the unit is in its first condition, it transfers to the 
second condition, and the voltage at the output changes to 
a low-voltage condition (e.g., this output is grounded to 
bring it to approximately zero volts), herein called the 
LO condition. 
Each selection unit 201 has its S input connected by a 

circuit 203 to a corresponding N.O. switch 204 of the bank 
11, the other sides of these switches being connected 
to a common circuit 205 leading to a positive Voltage 
source, (shown in FIG. 4). Each unit 201 has its Rinput 
connected to a reset circuit 206 which is common to all 
80 units (and will be further shown in FIG. 4). 
Each play-indicating unit 202 has its S input connected 

by a circuit 207 to a corresponding AND gate and its R 
input connected to a reset circuit 208 which is common 
to all 80 units (and will be further shown in FIG. 4). 
The output of each unit 201 is connected to a corre 

sponding lamp 209 which is further connected to a Source 
of positive potential by a circuit 210, this lamp being 
shunted by a resistor 211 so that the information from the 
output will be available even though the lamp 209 is 
burned out. Each lamp 209 is situated behind a corre 
sponding push button on the bank 1. Similarly, the out 
put of each unit 202 is connected to a corresponding lamp 
212 further connected to a positive potential source by 
a circuit 213 and shunted by a resistor 214. The lamps 
212 are situated behind corresponding positions of the 
panel 12. When any unit 201 or 202 is in its first condition. 
a high voltage is applied to both sides of the correspond 
ing lamps; when either changes to its second condition, the 
output is at a low voltage and its lamp is energized. 
A capacitor 215 and resistor 216, or a capacitor 217 
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and resistor 218, are connected between the output of the 
unit 201 or 202, respectively, and ground, and a diode 
219 or 220 is connected to the junction of the capacitor and 
resistor and to an output circuit 221 or 222. The circuit 221 
is common to all 80 selection units and is connected to a 
selection counter to be described with FIG. 3. When the 
unit 201 is in its first condition, the capacitor is charged. 
When this unit is switched from its first to its second 
condition, its ouput changes from a HI to a LO condi 
tion; the capacitor 25 then discharges through the resis 
tor 216, procducing a negative pulse at the cathode of 
the diode 219 and a corresponding pulse in the circuit 221. 
The circuit 222 is common to all 80 play-indicating units 
and is connected to a play-indicating counter to be de 
Scribed with FIG. 4. When the unit 202 is switched from its 
first to its second conditions, a negative pulse appears in 
the circuit 222 as explained for the unit 201. 
The outputs of the units 201 and 202 are further inter 

connected by a resistor 223 in series with a capacitor 224, 
and a diode 225 is connected between the junction of these 
circuit elements and an output circuit 226 which is com 
mon to all 80 parts of units and is connected to a hit 
counter, to be described with FIG. 3. Prior to any selec 
tion by the player or by the machine, both outputs are HI 
and the cathode of the diode is at high voltage, and there 
is no voltage across the capacitor 224. ff the unit 201 
is selected by operation of its switch 204, its output is 
changed to LO and the capacitor 224 charges through the 
resistor 223 without, however, producing any appreciable 
pulse in the circuit 226. Similarly, if the unit 202 is select 
ed by the machine without prior selection of the unit 201, 
the output of the former unit changes to LO, momentarily 
lowering the voltage at the cathode of the diode 225 but 
not sufficiently to produce a pulse in the circuit 226. How 
ever, if the unit 202 is operated after the unit 201 was 
operated, then capacitor 224 discharges through the re 
sistor 223, applying a strong negative pulse to the cathode 
and producing a negative pulse in the circuit 226. 
MACHINE-CONTROLLED SELECTION OF PLAY 

INDICATING DEVICES 

Referring still to FIG. 2, the block diagram within 
the dotted line 301 is one of several possible circuits for 
generating random pulses which are fed into ring counters, 
one for the columns (units positions) and the other for the 
rows (tens positions). The coincidence of the row and 
column yields a unique number which is selected by the 
machine. 

In the embodiment shown, the pulse generator in 
cludes a noise generator 302, such as a circuit including 
a Zener diode, which is connected to the input of an 
amplifier 304 which clips the spikes of the signal. The 
amplified output is fed to the input of a squaring device 
304, such as a Schmitt trigger. The output of the device 
304 may, for example, be a series of square waves with 
a frequency of 0.1 to 1.0 mHz.--40 kHz. (0.1 to 1.0 
megacycles per second with a variation of 40 kilocycles 
per second). This output is supplied to the trigger input 
of a flip-flop 370 of which one output side is connected 
to an AND gate 305 and the other side to an AND gate 
306. The wave forms are shown in the circles 307 and 
308. It should be noted that one of several possible forms 
of pulse generators is described; the Schmitt trigger can 
be replaced by a mono-stable multivibrator supplied by 
the output from an amplitude detector which replaces 
the amplifier 303, to produce a series of square waves 
occurring at less uniform intervals. Further, a separate 
series of units 302-304 can be provided to drive each of 
the gates 305 and 306 directly; the flip-flop unit 370 is 
then unnecessary. 
A time-signal generator is shown within the dotted 

line 309 having a control circuit 310 which is normally 
in a LO logic level, but is switched to a HI logic level 
(positive voltage) to start the generation of time signals. 
The generator includes a diode 311 connected between 
the circuit 310 and the junction of a grounded capacitor 
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312 and a resistor 313 and further to the emitter 314 
of a unijunction transistor 315. This transistor may, for 
example, be a type 2N2060 or 2N2646. Base 1 of this 
transistor is grounded and base 2 is connected via a 
resistor 316 to the resistor 313 and to a circuit 317 
which is maintained at a positive voltage V. When the 
circuit 310 is switched to a HI level, the capacitor 312 
starts charging toward the positive voltage V through 
the resistor 313, thus forming an RC exponential timing 
network. The diode 311 prevents the input circuit 310 
from shunting the resistor 313. When the emitter 314 
attains a sufficient voltage, equal to the peak point volt 
age of the unijunction transistor, the transistor turns on, 
allowing current flow through the resistor 316 and dis 
charging the capacitor 312. When the capacitor has been 
discharged, the transistor again turns off. This causes a 
voltage variation across the unijunction transistor, which 
is transmitted by a circuit 318 to the input S of a mono 
stable multivibrator 319. In its normal condition, this 
multivibrator has a high-level and a low-level output, 
indicated respectively at HI and LO and connected 
respectively to circuits 320 and 321. The time generator 
operates the multivibrator typically at 0.5 second inter 
vals, and the multivibrator remains operated, with the 
output conditions reversed, for periods of approximately 
25 micro-seconds. In other words, every half second the 
circuit 321 is at a HI logic level for approximately 25 
micro-seconds, during which period the circuit 320 is at 
a LO level. The circuit 320 is further connected to the 
input of each AND gate 305 and 306. 
There are two ring counters, the first including the 

four flip-flop units 322-325, and the other three flip-flop 
units 326-328. The first unit 322 has its trigger input T 
connected by a circuit 39 to the output of the AND gate 
305, and the first unit 326 is similarly connected to the : 
output of the AND gate 306 by a circuit 330. Each flip 
flop unit has HI and a LO output, which are at high and 
low voltage levels when the unit is in its normal condition 
but are reversed as to levels when the unit is switched. 
The trigger input T of each unit operates the unit when 
changed to a LO level after having been at a HI level. 
Each unit further has a set input S (not used in the 
circuit shown) and a reset input R. The latter, differing 
from other R inputs, resets the unit to its normal con 
dition when the R input is switched from a HI to LO 
level. 

In the first ring counter, the LO output of unit 322 
is connected by a circuit 331 to one input of an AND 
gate 332, the other input of which is connected by a 
circuit 333 to the HI output of the unit 325, so that the 
trigger input of the unit 323 is brought to a HI level via 
a circuit 334 when both the unit 325 is normal and the 
unit 322 is operated. The LO output of unit 322 is fur 
ther connected by a circuit 335 to one input of an AND 
gate 336 the other input of which is connected by a 
circuit 337 to the LO output of the unit 325, so that the 
reset input R of the latter unit is brought to a HI level 
via a circuit 338 when both that unit and the unit 322 
are operated. The LO outputs of units 323 and 324 are 
connected to the trigger inputs of the next unit by cir 
cuits 339 and 364. When all units 322-325 are normal, 
all have output levels as shown, representing the number 
“1.” Every time that the circuit 329 is changed from a 
HI to a LO condition the counter will add one number 
and, after reaching the number “10,' will return to the 
starting condition. 

In the second ring counter, the LO outputs of the units 
326 and 327 are connected by circuits 340 and 341, 
respectively, to the trigger inputs of the next unit, so 
that the counter makes 8 counts, from Zero through “7” 
and repeats the cycle, advancing each time the circuit 
330 is changed from a HI to a LO condition. 
AND gates 342-351 decode the count information, 

which is present in binary form in the units 322-325, 
into decimal form. Thus, the gates 342, 343, 350 and 351 
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have five inputs and the others four inputs, connected 
by circuits generally designated at 352 to the outputs of 
the flip-flop units and to the circuit 321. Each gate emits 
a voltage corresponding to a HI condition only when all 
of its inputs are at a HI level. Thus, the gate 342 repre 
sents the decimal number '1' of the units position of 
the number to be selected, the gate 343 the decimal num 
ber "2,' etc., and the last gate 351 represents the decimal 
number '10.' One input of each gate is connected to 
circuit 321. 

Similarly, AND gates 353–360 decode into decimal 
form the count information from the units 326-328, each 
having four inputs and being connected to the outputs 
of the flip-flop units and to the circuit 321 by circuits 
generally designated at 361. Thus, the gate 353 repre 
sents the decimal number “0” in the tens position of the 
number to be selected, the gate 354 the number “1,” etc., 
and the last gate 360 represents the decimal number “7.' 
One input of each gate is connected to the circuit 321. 
An 80-number matrix, shown within the dotted line 

362, includes 80 AND gates 363 which are connected in 
an X-Y system with the outputs of the AND gates 342 
351 and 353–360 in which coincidence of a row and a 
column at a HI level must occur to produce a HI logic 
output on any one of these AND gates 363. Each of these 
gates has two inputs, of which one is connected by a 
circuit to one of the gates 342-351 and the other to one 
of the gates 353-360, as shown in the drawing. For ex 
ample, when the gates 351 and 360 are at a HI output, 
the gate 363 bearing the number "80” is at a HI output. 
Each of the 80 gates 363 has a separate output circuit, 
such as the circuit 207, connected to a corresponding 
bi-stable play indicating device. 
In operation, when the units 302-304, 309 and 370 

are energized (by circuits not shown) and the circuit 310 
is brought to a HI condition, the square pulses from the 
AND gates 305 and 306 are counted in the first and 
second ring counter. It may be noted that only one of 
the gates 305 and 306 transmits a pulse at any one time, 
depending on the condition of the flip-flop unit 370. 
These counters recycle completely every tenth and every 
eighth count, respectively, and their counting rates are 
not uniform due to variations in the frequency of the 
square pulses, as was noted above. When, every half 
second, the multivibrator 319 is operated, the circuit 320 
is switched to a LO level and both gates 305 and 306 
stop transmitting pulses for a short period, such as 25 
micro-seconds. During this period, the circuit 321 is at 
a HI level. This permits one of the gates 342-351 and 
one of the gates 353–360 (as determined by the binary 
counts in the counters) to switch its output to a HI con 
dition and cause one of the AND gates 363 to switch its 
output to a HI condition. This will trigger one of the 
flip-flop logic units 202, changing it from its first to its 
Second condition. 

It should be observed that because only one of the 
gates 305 and 306 transmits a pulse at a time, either 
unit 322 or unit 336 is triggered. Hence either the row or 
the column is held constant while the other is changed, 
and all 80 numbers in the matrix can be generated. Fur 
ther, randomness is achieved by having the frequency of 
the pulses from the squaring unit 304 many times that 
of the frequency of operation of the multivibrator 319; 
this randomness is enhanced by the variation in the fre 
quency of the pulses. Randomness can also be achieved 
in ways, as by making the sampling rate, i.e. the fre 
quency of the output of the timing circuit 309, variable. 
SELECTION-COUNTING AND HIT-COUNTING 

SYSTEMS AND SENSING MATRIX 
Referring to FIG. 3, the circuit within the dotted line 

401 is a logic diagram of the selection counter, also called 
the “Play Counter.” It counts the number of switches of 
the bank 1 the player has pushed in selecting his num 
bers (or the number of switches which were pushed in a 
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previous game and not cancelled by the erase switch. 5). 
It includes four flip-flop units 402-406, inter-connected to 
form a binary counter. The trigger input of the unit 402 
is connected to the circuit 221 (see also FIG. 2) and the 
trigger inputs of the other three units are connected by 
circuits 404–407 to the LO outputs of the preceding units. 
The reset inputs R of all units are connected to a common 
reset circuit 206 (also shown in FIGS. 2 and 4). The 
binary information of these units is decoded into decimal 
form by AND gates 409-418, which have three or four 
inputs connected to the outputs of the flip-flop units by 
circuits generally designated at 419. 

Thus, the gate 409 represents the decimal number “1” 
and the gates 40-418 represent, in sequence, the decimal 
numbers '2' through "10.” Each of these gates is shown 
to have its output normally at a LO level; when a count 
is accumulated, one of these gates emits a HI level out 
put through its individual output circuit 420. One or 
more of these, e.g., the six output circuits from the gates 
412–417 (representing respectively four through nine 
Selections) are connected by circuits 421 to an OR gate 
422 having an output circuit 423. When the number of 
player selections is at any time in the range 4–9, the cir 
cuit 423 is at a HI logic level. Similarly, the output circuit 
420 from the gate 418 is connected to a branch circuit 
424, which is at a high level when the number of player 
selections is ten, which is the maximum number of player 
Selection permitted in this embodiment. When the circuit 
424 is energized, the machine-controlled selection of play 
indicating devices begins, under control of the system to 
be described with FIG. 4, wherein the function of the 
circuit 423 of enabling operation of the play switch will 
also appear. 

Each of the output circuits 420 is connected to the 
input of a corresponding, individual, single-input NAND 
gate 425-434, which are used as lamp drivers. Thus, the 
output of each is connected to a corresponding lamp 435 
which is associated with a digit 436 of a projection indi 
cator, shown diagramatically by the dotted line 437. This 
indicator is mounted to project the number in the window 
14. One side of each of these lamps is connected to a 
common positive potential by a circuit 438. Without any 
Selection devices in their second conditions, i.e. after 
Switch 5 was operated and before any of the switches in 
the bank 11 are depressed, all AND gates 409 through 
418 have LO logic level outputs. As each selection de 
vice is selected by the player, negative pulses on the cir 
cuit 221 causes the flip-flops 402-405 to count the num 
ber of selections, and the AND gates 409-48 will switch 
from a LO logic level to a HI logic level in sequence, 
which will turn the NAND gates 425-434 to a LO logic 
level, allowing current to form from the circuit 438 
through the corresponding lamp and the NAND gate. 
Thereby, the lamps are illuminated in succession, and all 
are extinguished when a reset pulse is applied to the 
reset circuit 206. 
The circuit within the dotted line 439 shows the logic 

diagram of the hit-counting system. It includes four flip 
flop units 440-443 connected to form a binary counter, 
which counts the number of hits. These hits produce 
negative pulses in the circuit 226 (see FIG. 2) which is 
connected to the trigger input of the unit 440. The trigger 
inputs of the other three units are connected by circuits 
444-446 to the LO outputs of the preceding units, and 
the reset inputs R of all units are connected to a com 
mon reset circuit 208 (also shown in FIGS. 2 and 4). The 
binary information of these units is decoded into decimal 
form by eleven AND gates 447-457, which have three 
or four inputs connected to the outputs of the flip-flop 
units by circuits generally designated at 458. 

Thus, the AND gate 447 represents the number “0” 
(no hits), and gate 448 the number “1” (one hit), and 
the gates 449-457 represent, in sequence, the decimal 
numbers “2 through “10.” Each of the gates has its out 
put normally at a LO level, although at any instant one 
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one of them will have all of its inputs HI and, hence, its 
output at a HI level. The output from the zero gate 447 
is connected at circuit 459, and the outputs from the 
gates 448-457 are connected by individual circuits 460 
to corresponding NAND gates 461-470. These NAND 
gates are used as lamp drivers, each one having its out 
put connected to a corresponding lamp 471 which is fur 
ther connected to a common circuit 472 maintained at a 
positive potential. These lamps are associated with cor 
responding digits 473 of a projection indicator, shown 
diagramatically by the dotted line 474. This indicator is 
mounted to project the number in the window 15, and 
the lamps are energized as explained above for the pro 
jection indicator 437. The AND gate 447, when in a HI 
output state, indicates 0 hits, but this is not indicated in 
the projection device 474 or window 15. The lamps 471 
are illuminated in succession as the gates 448-457 are 
switched, and all are extinguished when a reset pulse is 
applied to the reset circuit 208. 
The twenty-one output circuits 420, 459 and 460 are 

connected to a sensing matrix enclosed within the dotted 
line 475. This matrix includes an AND gate 476 for every 
valid combination of the number of player selections 
and hits according to the rules of the game shown within 
the chained line 477. There may be, in addition, a series 
of AND gates 478 for no hits, and a series of AND gates 
479 for other combinations. Each of these gates has two 
inputs, one connected to a circuit 420 from the player 
selection counter and the other to a circuit 459 or 460 
from the hit counter. The outputs from these AND gates 
are at a LO level unless both inputs are at a HI level; 
hence at most only one of these gates will have a HI 
output. The outputs from the gates 476 are connected by 
individual circuits 480 to a win control system, indicated 
diagramatically by the rectangle 481. Because the details 
of Such win control systems are known per se and are 
not a part of this invention, they are not included in this 
Specification. It may be noted, however, that this sys 
tem may be constructed to perform any desired function. 

For example, when the game apparatus is used for 
entertainment, each of the thirty output circuits 480 de 
noting a different win condition can be connected by a 
circuit (including a NAND gate wired as described for 
the gates 425-434) showing a point score. Such a score 
can be computed from the different probabilities of the 
number of hits attained in relation to the number of de 
vices Selected by the player, and can be analagous to the 
information given on the panel 17 (FIG. 1). It is also 
possible to connect the outputs from the gates 478 and/or 
the gates 479 to the win device by circuits 482 and 483, 
respectively, to indicate additional outcomes, including 
the absence of hits; if deemed to be valid, the scores 
Would, of course, be diffeerint from those shown in the 
panel 17. Fifty-five to sixty-five lights would then be 
used. It is evident that, in the embodiment described, 
it is not possible to start the game when any of the three 
gates 409–411 is in its HI condition, so that the uppermost 
nine gates 478 and 479 would be always inactive. How 
ever, When these gates are provided the circuits 321 would 
be connected also to the outputs from the gates 409–411 
to make the uppermost nine gates inoperable. 
On the other hand, if the apparatus were to issue tokens 

or the like, the win-control system 481 would be con 
Structed to deliver a printed ticket showing the score or 
deliver tokens, indicating the number of free games ac 
corded the player. 

Finally, it is also possible that none of the gates in the 
matrix are used. In that variant, the attendant would 
award predetermined win prizes in accordance with the 
displays on the windows 4 and 15. 
The win-control system 481 preferably includes a NOR 

gate 484 having an input for each of the circuits 480 
(and, if desired, each of the circuits 483) which denotes 
a winning condition. The output circuit 485 of this OR 
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gate, further shown in FIG. 4, is at a HI level only when 
there is no winning condition. 

THE GAME CONTROL SYSTEM AND 
PLAY-COUNTER 

Referring to FIG. 4, the operation of the game ap 
paratus is controlled by a controller having a plurality 
of successive states, such as three or more. In the em 
bodiment to be described, it has four states. As shown, 
the control system includes a four-position binary count 
er comprising two flip-flop units 501 and 502 and AND 
gates 503-506 which are connected to the outputs by 
circuits generally indicated at 507. The AND gate 503 
has a HI output when the controller is in its first state, 
corresponding to the first stage of the game. Similarly, 
the HI output conditions of the gates 504, 505 and 506 
correspond, respectively, to the second, third and fourth 
states of the controller and corresponding stages of the 
game. The trigger input of the unit 502 is connected to 
the LO output of the unit 501 by a circuit 508; and the : 
reset input R of this unit is connected to a circuit 509. 
The set input S and the reset input R of the unit 50 are 
connected to the outputs or OR gates 510 and 511, re 
spectively, these gates having two and three inputs, re 
spectively. As will appear, these inputs cause the binary : 
counter to advance progressively from its first to its 
fourth state and then return to its first state. 
The diagram shows the output from the AND gate 503 

at H level, corresponding to the first state. In this state, 
the output circuit 512 from this gate is energized to con 
trol two functions: It energizes the input to an inverting 
NAND gate 513, the output of which is connected to a 
lamp 514, the lamp being further connected to constant 
positive potential at 515. This lamp is situated behind the 
window 7 to illuminate the ready sign whenever the cir- 3 
cuit 512 is at a HI level and indicate that the machine is in 
condition to start a game by operating the switch 3. 
Further, this places one of the two inputs to an AND 
gate 516 at a HI level. The other input of this gate is 
connected by a circuit 517 to the switch 3, which is 
normally closed and grounded. So long as this Switch 
is closed, the second input to the gate is at a LO level. 
When the switch 3 is operated, the gate 516 switches to a 
HI level, and the positive voltage is transmitted by a cir 
cuit 518 to one of the inputs of the OR gate 510 to change 
its output to a HI level; this, in turn, will set the flip-flop 
unit 50 and advance the controller to its second state. 
The gate 503 then switches to a LO output, extinguishing 
the lamp 514 and causing the gate 516 to switch to a LO 
Output. 

In the second state, the gate 504 has a HI output. Ener 
gization of the gate's output circuit 519 has several func 
tions: 

(a) It enables operation of the erase switch 5 by raising 
one of the inputs to an AND gate 520 to a HI level. The 
other input to this gate is connected to the output of an 
inverting NAND gate 521, the input of which is con 
nected by a circuit 522 to one side of the Switch 5, the 
other side of which is grounded. The circuit 522 is in 
herently in a HI state, and closing the Switch 5 places it 
into a LO state to switch the gate 520. In certain construc 
tions of the gate 521, the circuit 522 may be made posi 
tive by connecting it to a source 523 of positive potential 
through a resistor 524. 

(b) It controls the operation of the play function, en 
abling the play switch 6 to be operated. This play switch 
is connected between ground and the input of an inverting 
NAND gate 525 which input may, as described above, in 
certain circuits be further connected through a resistor 
526 to a constant positive potential 527. The output of 
gate 525 is connected by a circuit 528 to one of the three 
inputs of an AND gate 529, the output of which is con 
nected by a circuit 530 to one of the inputs to the OR 
gate 511. A second input of the AND gate 529 is brought 
to a HI level from the circuit 423 when at least the 
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minimum number (four in this embodiment) of selections 
has been made. The third input to the AND gate is 
brought to a HI level from the circuit 519 via a branch 
circuit 531. It is evident that the circuit 530 can be 
brought to a HI level by operation of the play switch 6 
only when the control system is in its second state. 

(c) Lamps 532 and 533, which are situated behind the 
windows 8 and 9, respectively, are turned on. The former 
is effected through an inverting NAND gate 534 which 
normally has its output circuit 535 at a HI level, the lamp 
532 being connected between the circuit 535 and a source 
of positive voltage 536. The latter is effected through an 
inverting, two-input NAND gate 537, the output circuit 
538 of which is normally at a HI level and is connected 
to the lamp 533, which is further connected to a source 
539 of positive potential. The other input of the gate 537 
is connected to the circuit 423, and the output circuit 538 
is at a low level only when both gate inputs are at a HI 
level. Hence, the play light 533 is illuminated when both 
circuits 423 and 519 are at the H level. It should be 
noted that the circuit 423 is at a H level before the erase 
switch 5 is operated, so that the play light 533 is on and 
the play switch 6 operative; however, when the erase switch 
5 is operated, the previous selections are cancelled (as 
will appear), and the circuit 423 is at a LO level until the 
minimum number of selections have been made, when it 
will again be at a HI level. 

(d) The previous machine-controlled selections are 
cancelled by bringing the circuit 268 to a HI level. This 
resets the several flip-flop logic units 202 and extinguishes 
the lights 212 behind the panel 2; this is effected through 
an inverting NAND gate 540, the output of which is con 
nected to circuit 208 and switches to a HI level when the 
circuit 535 assumes a LO level. 

(e) The play counter (to be described), including flip 
flop units 541-545, is reset by a common reset circuit 546, 
which is connected to each of the reset inputs R and the 
circuit 208. 

(f) The hit counter (flip-flop units 440-443) is reset 
and the hit lights 471 are extinguished through the circuit 
208. Hence, the projection indicator of window 5 will 
show a blank. 
The game can also be started by an AND gate 547 hav 

ing its three inputs connected to the circuit 531, to a cir 
cuit 548, and to the circuit 424. Circuit 548 is at a HI 
level only after erase switch 5 is operated. When all three 
inputs are HI the output circuit 549 to an input of the OR 
gate 511 is HI. 
When the erase switch 5 is operated, the output circuit 

550 of the NAND gate 52 and the other input to the AND 
gate 529 are brought to a HI level, thereby raising the cir 
cuit 551 to HI. This triggers a mono-stable multivibrator 
552. The circuit 206, connected to the LO output of the 
multivibrator, is normally at a LO level, and when the 
multivibrator is switched, a short HI level pulse is applied 
to this circuit, thereby resetting the several selection de 
vices and extinguishing the lamps 209 behind the bank of 
push buttons 11. This also resets the selection counter 
402-435, thereby extinguishing the lamps 435 and reset 
ting the projection device of window 14 to blank. Hence, 
the player thereafter has no selections counted. 

It may be noted that if the player at any time during his 
selection of selection devices (but before the start of the 
game) operates the erase switch 5, all numbers previously 
selected are erased and he must make new selections. 
The circuit 55 is also connected to the set input S of a 

flip-flop unit 553, the reset input R of which is connected 
by a circuit 554 to the circuit 535. Because this circuit was 
at a HI level in the first state of the control system, (the 
first stage of the game) the unit 553 is normally in reset 
condition; however, during the second state of the system, 
when the circuits 535 and 554 are placed in the LO level, 
the S input is operative to switch the unit from its normal 
condition shown, so that the LO output circuit 548 be 
comes H and the circuit 205, controlled thereby, energizes 
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the several switches 204 to permit selections to be made 
among any of the 80 available devices. The circuit 205 
can be connected to the circuit 548 directly; however, it is 
desirable to prevent the simultaneous operation of two 
or more switches 204 of the bank 11. To this end, the LO 
output of the unit 553 is connected to the cathode of a 
diode 555, the anode of which is connected to the circuit 
205, to a grounded capacitor 556, and to a source 557 of 
positive voltage through a large resistor 558. The circuit 
205 is thereby at a HI level only when the output is 
switched to high and no current flows through the diode, 
so that the capacitor 556 is charged. This charge is, how 
ever, only sufficient to operate one of the selection devices; 
when any switch 204 is operated the capacitor 556 dis 
charges in a few microseconds, permitting only one switch 
to be effective until the capacitor is recharged, typically 
one millisecond later. When the circuit 548 is at a HI 
level, it permits the AND gate 547 to switch. Hence, 
when the player has selected the maximum number of 
devices permitted, viz., ten, a shift of the circuit 424 to a 
HI level starts the game. 
When the game is started, either by operation of the 

play switch 6 or automatically by a HI condition in the 
circuit 424, the circuit 530 or 549 is brought to a HI 
level and the OR gate 51 resets the unit 501. This 
Switches the unit 502 via the circuit 508 and moves the 
controller to its third state. Its only output gate now 
switched to a HI output is the gate 505. This initiates the 
machine-controlled selection of play-indicating bi-stable 
devices by bringing the circuit 310 to a HI level. The 
selections are made as previously described, and each selec 
tion produces a negative pulse in the circuit 222, which is 
connected to the trigger input of the first flip-flop unit 54 
of the play counter. Each succeeding flip-flop unit has its 
trigger input connected to the LO output of the preceding 
unit by a circuit 559, 560, 56, or 562. The outputs of this 
play counter are connected as shown by circuits indicated 
generally at 563 to an AND gate 564 in a manner that 
the output circuit 565 of this gate assumes a HI level when 
the decimal count of "20" has been accumulated in binary 
form. 
The output of the gate 505 is further connected by a 

circuit 566 to the input of an inverting NAND gate 567, 
which switches its output circuit 568 to a LO level when 
the circuit 566 is HI. This illuminates a lamp 569 which is 
further connected to a source 570 of positive potential and 
is situated behind the window 10 to indicate that the 
game is on. 
An AND gate 571 has one of its inputs connected via a 

circuit 572 to the output of the gate 505 and the other 
input by the circuit 565 to the output of the gate 564. 
When the binary count accumulated in the counter 541 
545 reaches 20 both inputs to the gate 571 are at a HI 
level; hence, the output circuit 573, which is connected 
to an input of the OR gate 510, is switched to HI. This 
sets the control system to its fourth state, and the AND 
gate 506 is the only controller gate at a HI level. 

During the fourth stage of the game, the machine-con 
trolled selection of play-indicating devices ceases because 
the output circuit 310 is at a LO level; however, the count 
accumulated in the counters 541-545 remains. The output 
circuit 574 places one of the inputs to an AND gate 575 
at a HI level. The other input to this gate is connected to 
the circuit 485 (FIG. 3), which is at a HI level only when 
there is no winning condition. In this situation the output 
circuit 576 of the AND gate, which is connected to the 
set input S of a monostable multivibrator 577, triggers the 
latter to place the circuit 578 in a HI level for a short 
period. This constant-width pulse is applied simultaneously 
to the circuit 509 to reset the unit 502 and to an input of 
the OR gate 511 to reset the unit 501. The control system 
is thereby returned to its first state. 

However, if a win condition occurs, the circuit 485 
is at a LO level. The control system then remains in its 
fourth state until advanced by the player or by an at 
tendant. For example, this can be effected by operating 
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4. 
the reset or game-over switch 16, which is connected in 
series with the circuit 485 and is normally closed. Mo 
mentarily opening the switch permits the second input to 
AND gate 575 to assume a HI level (from the internal 
circuitry of this gate), thus allowing the circuit 576 to 
trigger the multivibrator 577 to advance controller to 
the first state as described above. 

It will be understood that a smaller or a greater num 
ber of successive states may be used in the control sys 
tem. Thus, the first state can be combined with the fourth 
State, or the second state can be subdivided into two 
States, etc. 

I claim: 
1. A game apparatus comprising: 
a plurality of bi-stable selection devices each having 

first and second conditions, said devices being indi 
vidually manually operable to change them from 
their first to second conditions, 

a plurality of corresponding play-indicating bi-stable 
devices each having first and second conditions, 

means functioning at the beginning of play to place 
all of said play-indicating devices in their first con 
dition, 

an electrical noise generator having a randomly vary 
ing output frequency and circuit means connected 
thereto and to said play-indicating devices and hav 
ing electrical conditions changing in response to said 
generator frequency for changing a preselected num 
ber of such devices greater than one and less than 
all from their first to second condition sequentially 
and at random among all remaining unchanged play 
indicating devices, and 

means sensing coincidence of corresponding selection 
and play-indicating devices being in their second 
conditions. 

2. A game apparatus according to claim which in 
cludes: 

(a) a bank of manually operable switches correspond 
ing respectively to said selection devices, each switch 
being electrically connected to a corresponding selec 
tion device so as to change the device to its second 
condition, 

(b) a manually operable play switch for initiating the 
change of conditions of said preselected number of 
the play-indicating devices, 

(c) a control device having a plurality of sequential 
states and being operable to change from each state 
to the next, said device having circuit means for 
making the switches of said bank operable in at least 
one state and inoperative in another state, and cir 
cuit means for making said play switch operative in 
at least one state and inoperative in other states, and 

(d) display panel means bearing said bank of switches 
and said play switch and an electric lamp for indi 
cating when said play switch is operative, said lamp 
being connected by circuit means to said control 
device. 

3. In combination with the game apparatus according 
to claim 2, 

(a) a reset means for returning said play-indicating 
devices to their first conditions, said reset means be 
ing connected to said control device for control 
thereby, 

(b) erase means including a manually operable switch 
on said display panel means for returning said Selec 
tion devices to their first conditions, said control de 
vice having circuit means for making said erase 
switch inoperative during operation of said coinci 
dence sensing means, and 

(c) an electric lamp on said display panel means for 
indicating when said erase switch is operative, said 
lamp being connected by circuit means to said con 
trol device. 

4. Game apparatus acording to claim 1 wherein: 
a said bi-stable devices are flip-flop logic units arranged 

in pairs, each pair including one selection unit and 
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one play-indicating unit, each selection unit having a 
manually controlled input circuit for changing the 
unit from the first to the second condition, and the 
said apparatus further comprises: 

(b) means for normally disabling said manually con 
trolled input circuit, 

(c) a start circuit for resetting all play-indicating flip 
flop logic units to their first conditions and thereafter 
enabling said manually controlled circuit to permit 
changes in the conditions of the selection units, 

(d) circuit means interconnecting the outputs of the flip 
flop logic units of each pair for emitting a signal 
whenever a play-indicating flip-flop unit is changed 
to its second condition when and only when the 
corresponding selection flip-flop logic unit was in 
its second condition, and 

(e) a hit counter connected to count the number of 
pairs of flip-flop logic units which are in their sec 
ond conditions. 

5. Game apparatus according to claim 4 wherein said : 
circuit means interconnecting the outputs includes a capa 
citor and a resistance connected across the outputs of said 
flip-flop logic units, and a diode connected to the junction 
of said capacitor and resistance. 

6. Game apparatus according to claim 4 which further 
comprises: 

(a) a manually operable erase switch and a manually 
operable play Switch, 

(b) an electrical circuit from the erase switch for reset 
ting the selection flip-flop logic units to their first 
conditions upon operation of the switch, 

(c) an electrical circuit from the play switch for initiat 
ing said signal generator change in the conditions 
of the play-indicating flip-flop logic units from their 
first to their second conditions, 

(d) additional means for normally disabling said elec 
trical circuits from the erase and play switches, and 

(e) means controlled by said start circuit for enabling 
said circuits from the erase and play switches after 
resetting of said play-indicating logic units. 

7. In combination with the game apparatus according 
to claim 6 additional circuit means for disabling said cir 
cuit from the play switch when the count in said selection 
counter is less than a predetermined value, said predeter 
mined value being smaller than said preselected number. 

8. Game apparatus according to claim 6 which in 
cludes further: 

(a) second signal-emitting circuit means connected to 
each selection flip-flop logic unit for emitting a signal 
whenever the corresponding flip-flop logic unit is 
changed to the second condition thereof, 

(b) a selection counter connected to said second signal 
emitting circuit means for counting the number of 
selection flip-flop logic units changed to the Second 
state, and (c) circuit means responsive to a predetermined count 
in said selection counter for initiating said signal 
generator change of conditions of the play-indicat 
ing flip-flop logic units. 

9. Game apparatus according to claim 8 
cludes further: 

(a) third signal-emitting means connected to each play 
indicating flip-flop logic unit for emitting a signal 
whenever the corresponding flip-flop logic unit is 
changed to the second condition thereof, 

(b) a play counter connected to said third signal-emit 
ting circuit means for counting the number of play 
indicating flip-flop logic units in their second con 
ditions, and 

(c) means for terminating the signal generator change 
of play-indicating flip-flop logic units when the play 
counter reaches said preselected number. 

10. Game apparatus according to claim 1 having a 
control system which comprises: 

(a) a control device having four sequential states and 

which in 
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being operable to change from each state to the 
next and from the last to the first upon receiving 
input signals, said device being normally in its 
first state, 

(b) a first control circuit energized by said control de 
vice when in its first state and including manually 
controlled Switch means for advancing the control 
device to its second state, 

(c) a second control circuit energized by said control 
device when in its second state, 

(d) a play switch connected to said second control cir 
cuit and to the control device for advancing said con 
trol device from the second to the third state upon the 
concurrence of energization of the second control 
circuit and operation of the play Switch, 

(e) a manually operable erase switch connected to said 
second control circuit and to said selection devices 
for resetting said devices to their first conditions 
when the second control circuit is energized, 

(f) a play counter connected to said play-indicating de 
vices by circuit means for counting the number of 
said devices in the second conditions thereof, said 
counter and devices having input means for reset 
ting the counter and returning said devices to their 
first conditions, both said input means being con 
nected by circuit means to said second control cir 
cuit to effect resetting of the counter and devices 
when the second control circuit is energized, 

(g) a third control circuit energized by said control de 
vice when in its third state, 

(h) circuit means connecting the output of said play 
counter and said third control circuit advancing said 
control device from the third to the fourth state upon 
the concurrence of energization of the third control 
circuit and the accumulation on the play counter of 
a predetermined value Smaller than the total number 
of play-indicating devices, 

(i) a fourth control circuit energized by said control 
device when in its fourth state, 

(j) a hit counter connected to count the number of cor 
respondences of the selection and play-indicating de 
vices in the second conditions thereof having a win 
output circuit indicating a win condition, 

(k) a game-over switch, and 
(l) circuit means connected to said fourth control cir 

cuit returning said control device to its first state 
when the fourth control circuit is energized and 
either 

(1) said win circuit does not indicate a prede 
termined win condition or 

(2) said game-over switch is operated. 
1. Game apparatus acording to claim wherein said 

random signal generator comprises: 
a switching circuit having a plurality of electrical states 

each representing one of said play-indicating devices 
and having means sequentially disposing said circuit 
in one of its states selected at random, 

means responsive to said switching circuit changing 
the play-indicating device corresponding to the state 
of said circuit to its second condition, 

a play counter connected for counting the number of 
play-indicating devices in their second conditions, 
and 

means for terminating the changing of play-indicating 
devices to their second conditions when the play 
counter reaches said preselected number. 

2. In combination with the game apparatus according 
to claim 1, first signal-emitting means for emitting a signal 
each time a selection device is changed from the first 
to the second condition thereof, a selection counter con 
nected to said first signal-emitting means to count the 
number of selection devices changed to the second con 
ditions, second signal-emitting means for emitting a sig 
Inal upon each correspondence of a selection device and 
a play-indicating device in the second conditions, a hit 
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counter connected to said second signal-emitting means, 
and a matrix of sensors connected to said selection coun 
ter and hit counter and providing a plurality of unique 
signals corresponding to and identifying the plurality of 
combinations of counts accumulated in said counters 
and affording a winning value determination of each 
game play. 

13. A game apparatus which comprises: 
a first plurality of bi-stable selection devices each hav 

ing a first and a second condition, said devices being 
individually manually operable to change them from 
first to second conditions, 

a second plurality of corresponding play-indicating bi 
stable devices each having a first and a second con 
dition, 

machine-controlled means for changing the conditions 
of a subset of the play-indicating devices from the 
first to the second conditions thereof, 

means for sensing the conditions of said play-indicating 
devices to provide an indication of the correspond 
ences of the selection and play-sensing devices 
which are in the second condition, 

signal-emitting means for emitting a signal each time 
a selection device is changed from the first to the 
second condition thereof, 

a selection counter connected to said signal-emitting 
means to count the number of selection devices 
changed to the second conditions, and 

means responsive to a predetermined value of the count 
in said selection counter for initiating Said machine 
controlled change of conditions of a subset of the 
play-indicating devices. 

14. In combination with the game apparatus according 
to claim 13, manually operable means for initiating said 
machine-controlled change of conditions of a subset of 
the play-indicating devices, and means for inhibiting said 
manually operable means when less than a predetermined 
number of selection devices are in their second condi 
tions, said predetermined number being smaller than 
said predetermined value. 

15. In combination with the game apparatus according 
to claim 14, manually operable erase means for resetting 
all of said selection devices to their first conditions, said 
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manually operable means for initiating machine-con 
trolled change being operable both before and after op 
eration of said erase means. 

16. In combination with the game apparatus according 
to claim 15, a start Switch and a circuit connected thereto 
for resetting all of said play-indicating devices to their 
first conditions, and control circuit means for disabling 
said manually operable means for initiating the machine 
controlled change until operation of the said start Switch. 

17. A game apparatus comprising: 
player operable means having selective electrical con 

ditions, 
an electrical noise generator having a randomly vary 

ing output frequency, 
circuit means connected to said generator and having 

electrical conditions changing in response to said 
generator frequency, and 

means sensing preselected correspondence between the 
conditions of said player means and circuit means. 

18. A game apparatus as defined in claim 17, said 
circuit means comprising: 

a ring-counter having an input connected to said noise 
generator and an output providing said electrical 
conditions, 

a time-signal generator issuing a control signal having 
a frequency Substantially less than the frequency 
range of Said noise generator, and 

means connecting said time-signal generator to said 
counter interrupting advancement thereof at inter 
vals determined by said control signal for registering 
the instantaneous conditions of said counter with 
said sensing means. 
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