
ELECTRONIC 
COIN TOSS 

By Bob Scott 

MANY AFFAIRS OF THE HEART, ATHLETIC EVENTS, AND 
business deals have been decided by the flip of a coin. Often, 
when we cannot come to an immediate decision on a ques- 
tion, we'll toss a coin to decide the issue. The simple elec- 
tronic device decribed here can be used as an electronic coin 
toss game to decide such important issues as who pays for the 
coffee, or who takes the lunch break first. When properly 
adjusted to provide a 50 -50 chance of heads and tails, the 
Electronic Coin Toss Game can be used to demonstrate and 
study the laws of probability. 

Inside the Circuit 
The circuit diagrammed in Fig. I was developed from a 

heads -or -tails game circuit that is seen often in hobby maga- 
zines in one form or another. Two general -purpose NPN 
silicon transistors are connected in an Eccles- Jordan flip -flop 
circuit that has two steady states of equilibrium. One is when 
Q1 is conducting and Q2 is cut off; the other is when Ql is cut 
off and Q2 is conducting. The circuit remains in a given state 
until some outside influence causes the conducting transistor 
to cut off and the non -conducting transistor to turn on. The 
transistors have light- emitting diodes (LED's) in their collec- 
tor circuits to show which transistor section is conducting at a 
given instant. The conducting transistor causes its corre- 
sponding LED to glow. One LED is marked HEADS and the 
other TAILS. 

When the ON -OFF switch is first closed, pure chance causes 
one transistor to be turned on and the other turned off, thereby 
lighting either the HEADS or TAILS indicator. When we press 
the FLIP switch, SI. the circuit is converted into a free - 
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FIG. 1- BALANCE is the theme of this schematic diagram 
so that the coin flips fall equally heads as well as tails. 

PARTS LIST FOR ELECTRONIC COIN TOSS 

SEMICONDUCTORS 
LED1, LED2- Light- emitting diode (Both red, or 

one red and one green) 
Q1, Q2- 2N2222 general purpose NPN silicon 

transistor 
RESISTORS 
R1, R5-390 -ohm, 1/4 -watt resistor 
R2, R3, R4, R6- 47,000 -ohm, 1/2 -watt resistor 
R7- 25,000 -ohm, subminiature potentiometer, 

printed- circuit mount 
ADDITIONAL PARTS AND MATERIALS 
Cl, C2- .02 -µF, ceramic trimmer 
S1 -SPST, subminiature, normally -open, push- 

button switch 
S2- Miniature slide switch 
9 -volt transistor battery and terminal clips, pre - 

drilled printed- circuit board or printed- circuit 
board material, wire, solder, etc. 
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running multivibrator oscillating at ap- 
proximately 700 Hz. The LED's are 
alternately on and off but the switching 
is so rapid that both LED's appear to 
glow continuously. As soon as flip 
switch SI is released, the circuit stops 
oscillating and remains in the state it 
was in at the very instant that S2 
opened. (Continued on page 95) 

FIG. 2 -USING A STANDARD solderless 
breadboard, your wired version of the 
Electronic Coin Toss should look 
like the diagram shown at left. 

D r 
cD 
m 

53 



volume -control function," mentioned earlier, and reputed to 
protect our hearing against exposure to loud noise? The 
explanation, it would appear, is that the spontaneous tension- 
ing mechanism in the ear can cope with sound -level varia- 
tions within the safe range and perhaps somewhat beyond it; 
and it can cope with very loud sounds, provided they are 

infrequent and of short duration. However, when faced with 
very loud, sustained sound, the muscles gradually let go, 
allowing the high -level impulses to reach the cochlea. It is 

then that the damage occurs, with the hair -like nerve ends for 
the higher frequencies being particularly vulnerable. Once 
destroyed, they can never regenerate. 

In practical terms, males were at one time more at risk than 
females, because of their likely exposure to factory noise for 
much of their adult lives and their possible involvement in 
noisy activities at other times. 

Nowadays, we seem to have learned some lessons in those 
areas, with noise -abatement programs operating in factories 
and the more frequent wearing of earmuffs where high noise - 
level cannot be avoided. 

The trouble is that modern technology has now put power- 
ful amplifier systems into everything from rock -music re- 
views to theaters, cars, and homes. And, with them has come 
the cult belief that, for sound to turn you on, it has to be at 
deafening level. How else can it shut out every other stim- 
ulus? What's more, if you don't like it that way you must be a 

bit odd-or old! 
As if that's not enough, modern technology has provided 

us with personal cassette /radio players, and with miniature 
hi -fi stereo headphones which, if driven hard enough, can 
deliver sound -pressure levels of 120 dB or more-and that is 

also in the injurious range (see Table 2). 

So, if you really want to add further "decibels down" to 
the inevitable effects of aging, it is not necessary to take up 
the trade of a boilermaker or a riveter. Anyone can achieve the 
same result by spending a few hours a week at a disco, or 
playing super -loud music at home, or cultivating high -fre- 
quency deafness in comparitive isolation with the aid of a 

powerful headphone stereo system. 
What's more, the new deafen- yourself -with -music syn- 

drome is appropriately non -sexist; male and female have 

equal access to the method. In fact, they often tend to do it in 
mixed pairs! 

Is that all? No, not quite! 
According to our medical source, another effective way of 

turning down your biological tone control is to swim fre- 
quently and dive deeply in polluted water. Entering the body 
through the mouth and nose, bacteria from polluted water can 
travel up the eustachian tube and set up infection in the 
middle ear. Too many episodes like that can take their own 
special toll. 

And that brings us right back to where we started! 
If the blush of youth in your cheeks has given way to the 

mantle of maturity, you can still anticipate a pleasurable 
listening experience from quality audio systems -provided 
you've taken reasonable care of the two bits of audio equip- 
ment for which no replacements are available -your ears! 
But, if you're fortunate enough to be still young, and look 
forward to the day when even the compact audio disc will be 

primitive and obsolete, spare a thought for those tiny nerve 
ends in your ear which dislike loud sound so much that rather 
than listen, they lie down quietly and die! 

DESIGNING POWER SUPPLIES 
(Continued from page 93) 

The inductor, in that case the inductance of the trans- 
former's primary winding, need not have a large value to 
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FIG. 28-OLD TIMERS will recall the circuit in A that is 
similar to the vibrator power supplies common to automobile 
radios that used vacuum tubes for many years. The LAS3800 
chip B provides the same function by driving two switching 
transistors in an almost identical switching circuit. 

generate a high voltage, because the current pulse rate of 
change (AI /At). 

Sometimes, designers place an RC snubber network 
across the primary winding from collector -to- collector (Ql to 

Q2). Typically, such a snubber consists of a series combina- 
tion of 0.001 -µF capacitor (at 1000 -volts or more) and 100- 

ELECTRONIC COIN TOSS 
(Continued from page 53) 

If all components in the circuit could be exactly matched, 
the chances of either transistor being on at the instant S2 is 

released would be exactly even -a 50:50 chance. However, 
the adjustable trimmer potentiometer, R7, is included so that 
you can compensate for variances in the components' values. 

If you have access to a oscilloscope, check the waveform at 

either collector while S2 is held closed. Adjust the trimmer 
for equal on and off periods. 

Putting It Together 
The circuit layout is shown in the photo and in Fig. 2. Most 

of the components are on a small piece of printed- circuit 
board (half of a 300 PC Experimenters board from Global 
Specialties Corp. or Radio Shack Experimenters PC board 
No. 276 -174). The switches and LED's are mounted on a 2 x 
41/2-inch piece of blank PC board. The LED anodes, and all 
+ 9 -volt DC connections, are soldered to the copper toil. 

Run off 100 tosses and record the fall of the coin. The count 
should be no further than 52:48 from a 50:50 expectation. If 
the gap is larger, reset SI slightly, and do it again. After all, 
give the suckers a break! 
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