
Play `random chance' 
Fun to build, more fun to use -that's the Modern 
Electronics solid -state lottery game. Construction is 
simple, costs are less than $10, and you can set the odds 
from 1 to 2 to 1 in 1024. 

by Jeff Sandler 
Contributing Editor 

Barnum said one was born every min- 
ute. Here's an interesting electronic lot- 
tery that'll help you find out which of 
your friends old P.T. was talking about. 
It's a completely self- contained, totally 
unpredictable lottery where you can set 
the odds from 1:2 to 1:1024. Once you've 
set the odds, all you do is push the 
scramble button for a second or two, 
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then let the contestant hit a touch plate. 
If he's a winner, the buzzer will sound; if 
not, nothing happens. 

The circuit consists of a switch operat- 
ed free -running oscillator driving a 
counter, a diode matrix and alarm, and 
an interrogate flip -flop. Closing the 
scramble switch causes the free -running 
oscillator to drive the counter at a high 
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The ME lottery is built around two ICs, a 
4011 and a 4020. The odds are set with the 
diode matrix connected to the output of the 
4020. By choosing the right combination of 
diodes, you can select any odds between 
1:2 and 1:1024. 

rate. When the switch is opened, the 
counter freezes at whatever count it has 
attained. 

When a contestant hits a touchplate, it 
triggers a one second flip -flop, which 
signals its activation by turning on an 
LED indicator. It also advances the 
counter by one count. 

If the counter was frozen at one count 
less than that needed to go through the 
diode matrix, hitting the touchplate will 
advance the count and turn on the alarm 
buzzer signifying a winner. But, if the 
counter is frozen at any other count, 
advancing it by one will not produce the 
required number, and nothing will hap- 
pen, signifying a loser. 

The odds are set by the diode matrix 
connected to the output of the 4040 
counter IC. These diodes form an AND 
gate. Each and every diode connected in 
the matrix must be biased off for transis- 
tor Q2 to turn on and sound the alarm, 
signifying a winner. 

The output of the 4040 counter is a 
binary number representing the count 
attained while the scramble switch is 
closed. Each character in a binary num- 
ber is either a zero- low-or a one -high. 
The diodes in the matrix are biased off 
when their associated 4040 output is 
high. 

Suppose you only connected the di- 
ode at output Ql of the 4040, which is 
pin 9. Regardless of the count in the 
4040, the odds are 50 -50 that Q1 will be 
high. So, connecting only the Q1 diode, 
you set the odds at 1:2. By adding a 
second diode at output Q2, pin 7, you 
increase the odds to 1:4. Adding the 
diode at Q3, pin 6, the odds double to 
1:8. In fact, you'll double the odds each 
time you add a diode to the next higher 
Q output. 

You can get away from the 2, 4, 8, 16 
progression of odds by skipping some of 
the diodes. Just remember the odds are 
set in binary. So, if you wanted to set the 
odds at 1:10, you'd connect the diodes to 
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outputs Q2 and Q4, which gives binary 
1010, or 10. If you're not up on binary 
numbers, you'll find a short explanation 
at the end of this article. 

If you set the odds at several times the 
number of players, you won't have to 
scramble the counter after each try. 
That's because there's no way of know- 
ing what the counter contents are, or 
how many more attempts will be needed 
to get a winner. However, if the odds are 
relatively low, it's a good idea to scram- 
ble after each attempt. 

Printed circuit layout for ME's lottery game 
showing the foil side of the board. 

The circuit is really a lot simpler than 
its operation might lead you to believe. 
The scramble circuit and the player's 
interrogate circuit are built around a sin- 
gle 4011. The scramble switch can be any 
single pole, single throw unit you have 
handy. If you plan to buy a new switch, a 
miniature momentary contact unit such 
as the Radio Shack 275 -1547 is ideal. 

The touchplate used for taking a shot 
at the lottery consists of two metal strips 
separated by about one -sixteenth of an 
inch. Bridging the gap with your finger 
will trip the flip -flop, lighting the LED 
and advancing the count. The LED can 
be any unit you have handy. You may 
have to change the value of R4 to get the 
proper brilliance from the LED you use, 
however. 

Although 2N3904 transistors are 
specified on the schematic, you can use 
most any small signal NPN transistor. 
The buzzer shown connected to the col- 
lector of transistor Q2 can be any unit 
with current ratings within those of the 
transistor, or you can connect a relay into 
the circuit to handle heavier loads. Re- 
member to put a protection diode across 
the relay coil. 

Parts layout isn't critical. If you're 
careful, you can use perfboard. But, with 
the diode matrix and two ICs, you're 

please turn to page 88 

Binary numbers 
A quick look at ones and zeroes 

When does 1 + 1 = 10? When you're 
using binary numbers, that's when. 

Binary numbers are the kind used by 
computers. And even though computers 
can process numbers representing bil- 
lions, even trillions of units in just a 
fraction of a second, the largest single 
digit is 1! That's right, the entire universe 
of computer numbers runs from zero to 
one. 

The reason computers have to use a 
number system that contains just two 
digits is that even the most sophisticated 
computer consists of nothing more than 
a large number of on -off switches. Since 
the switches can only be on or off, their 
position can be described by only two 
labels. So, when a switch is off, it's said 
to be in its zero state. When its on, its in 
its one state. 

In the decimal number system you're 
used to using, you have ten digits to play 
with -0, 1, 2, 3, 4, 5, 6, 7, 8, and 9. But 
even with this much larger group of 
numbers, you have to use more than one 
digit to represent large quantities. It's 
exactly the same with binary numbers. 

What makes binary numbers so dif- 
ficult to understand is that the digit 1 can 

what are they? 

represent what seem to be a random 
collection of quantities. In decimal num- 
bers, each place going from right to left is 
ten times greater than the preceding 
place. So, itsone hundred, one thousand, 
one hundred thousand, one million, and 
so forth. 

In binary numbers, each place from 
right to left is two times the preceding 
place. So, instead of representing 1, 10, 
100, 1000, 10000, binary numbers repre- 
sent 1, 2, 4, 8, 16, 32, 64, 128 and so on. 

A binary number of 10, therefore, 
doesn't mean a quantity of ten things. 
Rather, it means a quantity of two things 
plus a quantity of zero things, or a total of 
two. That's why 1 + 1 = 10. Using binary 
numbers, a quantity of one hundred 
would be written as 1100100. When read- 
ing the number, remember that it really 
means "add 64, add 32, do not add 16, do 
not add 8, add 4, do not add 2, do not add 
1." If you do the addition, you'll see that 
64 + 32 + 4 = 100. 

There's no question about it, binary 
numbers can be difficult to handle men- 
tally. But, for the computer, which after 
all only knows on and off, binary num- 
bers are the only way to go. 
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Binary numbers are written from right to left, just as are decimal numbers. The 
rightmost digit is the smallest quantity, the leftmost digit the largest. When reading a 

binary number, bear in mind that the 0 and 1 are not themselves numerals, but no -yes 
indicators. The binary number 111100 does not mean one -hundred eleven- thousand. 
one hundred as it does in the decimal system. Rather, it means yes, add 32, yes add 16, 

yes add 8, yes add 4, no, do not add 2, no, do not add 1. Following these instructions, 
32 16 +8 +4 +0 +0 =60. 
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Radio skip 
continued from page 33 
I'd set the pointer to Germany, and find 
that the bearing was 30 degrees. That 
means that my signal would bounce 
down somewhere in Hudson Bay, in 
Canada, and take off again over Green- 
land and come down in the snow, and go 
up again. The distance is about 5600 
miles, great circle, so the third bounce 
would land me in Germany. 

There are two likely times during each 
24 -hour period, that give me the best 
chance of hearing signals from Europe 
on 20 meters. One is early morning 
when it is late afternoon there. The other 
is when it is late evening here and morn- 
ing there. Frequencies as high as 15 or 10 
meters are likely to be open between 
California and Europe at those times. 

As you might have suspected the East 
Coast has an advantage when working 
skip into Europe compared to the West 
Coast. They don't have to pay the 10 dB 
penalty of an extra bounce. Of course 
those of us on the West Coast have the 
same type of advantage when working 
Australia or Japan. 

Most of the country has complained of 
the West Coast's aluminum curtain 
when they want to reach out into the 
Pacific. It's often hard to get through all 
of those high powered California sta- 
tions. 

There are times when the best route 
between two locations is the so- called 
long path. It's called that because radio 
signals are bouncing the long way 
around the Earth. Again, it depends on 
the state of ionization existing between 
the stations. Frequently the longer path 
is actually the stronger path. 

When I hear a peculiar echo effect on a 
DX signal I know that it is likely that I am 
hearing their signal from both directions 
at almost the same time. That's when I 

spin my antenna to a heading opposite 
the one normally used. 

A few months of practicing and you 
will know most of the bearings automati- 
cally, and the approximate local time at 
the DX location. Knowing that the path 
depends on those ionized layers allows 
you to calculate your chances of making 
contact at a particular hour to some spe- 
cific place in the world. 

Unfortunately, for those hard working 
types who have a daily job, much of the 
good DX takes place in the morning 
hours, so retirees, swing shift people 
and housewives have a big advantage. I 

suppose that I ought to include writers, 
since I keep hearing the statement, "Oh, 
you're a writer. That sure must beat 
working!" 

Radio propagation is one of the most 
complex subjects known to man, so you 
should know that we have barely 
scratched the surface in this article. 
However, you ought to have a handle on 
which way to point your beam antenna if 
you want to chase DX or shoot skip. 
Good luck and good DX. 
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Computers 
continued from page 10 

ing department of a company at the time 
the company went to computers, and 
were trained that way. In other words, 
they got into programming through the 
back door. 

If you are interested in college, there 
are various other programs available to 
you. One possible one is a Computer 
Science program, which combines math 
with computer theory, though not too 
much programming. Many business col- 
leges also have four -year computer 
courses which may be easier and more 
productive in the long run. A very re- 
spectable approach is to study account- 
ing or bookkeeping and take a few com- 
puter courses on the side. In many cases, 
the four -year college degree, regardless 
of what it is in, is almost like a union 
card. Once you have it, an employer will 
take a chance even if your computer 
experience is not really up to date. 

I hope this information hasn't scared 
you away. Computer programming jobs 
pay well, but are hard to get and keep for 
beginners. But for a good programmer, 
the pay is worth it. And there is another 
benefit too. Even if the employer is 
cheap and doesn't provide air condition- 
ing for his employees, the computer 
room is always air conditioned. At least 
you can be comfortable. 

Lottery 
continued from page 43 
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Parts loading for ME's lottery game as 
seen from parts side of the board. 
better off using a PC board. Although 
you can make up your own board, a 
template is provided, along with a parts 
loading diagram. 

The lottery game can give you hours of 
fun at your next party. And a lot of fun 
building it. If you take your time, i t 

should work the first time out. 0 

"YOU DON'T 
HAVE TO CLIMB 

A MOUNTAIN 
TO GAIN 

ENLIGHTENMENT." 

Just send away for the Con- 
sumer Information Catalog and a key 
to enlightenment will appear in your 
mailbox. 

The Consumer Information 
Catalog is put out by the Federal 
Government. And it lists over 200 of 
their booklets that you can send 
away for. Most are free. And they can 
help you with things like how to buy 
a home, how to grow vegetables, how 
to deal with headaches, simple 
plumbing repairs and many other 
everyday and not -so- everyday 
problems. 

So if you wish to learn about 
the mystic sensibilities of the 
wayward ancients, put on your climb- 
ing gear. 

But, if you wish to know about 
how to fix a leaky faucet, send for the 
catalog. Write: Consumer Informa- 
tion Center, Dept. A, Pueblo, Colo- 
rado 81009. 

Remember, it's free. Which is 
only right. After all, the first step 
towards enlightenment shouldn't 
enlighten your pocketbook. 

THE CONSUMER 
INFORMATION CATALOG 
:A catalog of user 2110 helpful publications. 


