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CIRCUIT CIRCUS 
By Charles D. Rakes 

Detector 
Circuits, And 

More 

This time around, we'd 
like to share with you a 

number of unrelated cir
cuits that can be fun to 
build and may prove useful 
in some upcoming project. 
In any case, drag out the 
junkbox. heat up the iron, 
and get ready for some 
circuit fun . 

PRESSURE DETECTOR 
Our first entry, see Fig. 1. 

uses a piezo transducer as 
a sensor in a circuit that 
responds to changes in a ir 
pressure. A piezo transducer 
is mounted in one end of a 
plastic tube facing out to
ward the open end. By 
blowing into the tube 
opening, the pressure in
creases, causing the piezo 

r------.---------------------------.+9V 

C2 
.47 

C3 
.47 

+9V 

Fig. I . In this circuit, a piezo transducer (BZI) is used as an air
pressure sensor. The circuit responds to changes in air pressure 
by sounding a buzzer ( BZ2 ). 

element to bend slightly, 
producing a small output 
signal. 

A 0 . 1-J.~.F capacitor. C1. is 
connected across the piezo 
element to help filter out 
high-frequency sounds and 
allows only very low fre
quency, air-pressure signals 
to pass. Half an LM1458 

dual op-amp, U1-a, is con
figured as a low-frequency, 
high-gain amplifier. which is 
used to boost the trans
ducer's output. 

A second high-gain, low
frequency amplifier, formed 
around u1-b, increases the 
output of U1-a to several 
volts, with the exact output 
depending on the air-pres
sure variations at the 
transducer. Diodes D1 and 
D2, and capacitors C4 and 
C5, convert the amplifier's 
output to a DC pulse that's 
used to turn Q1 on, thereby 
causing piezo buzzer BZ2 to 
sound for each change in 
air pressure. 

The pulsed DC output, at 
the cathode of D2, can 
also be used to drive a 
voltage-controlled os
cillator. Such a circuit could 
be made into an electronic 
whistle to produce a vary
ing output tone in relation 
to the air pressure applied 
to the transducer. 

vco 
The circuit in Fig. 2 is a 

simple, voltage-controlled 
oscillator that can be con
nected to the output of the 
circuit in Fig. 1. A single 
4093BE quad 2-input NAND 

Schmitt trigger is con
nected in a simple RC 
audio-oscillator circuit. An 
MPF102 FET operates like a 
voltage-variable resistor. 
shifting the oscillator's fre
quency as its gate voltage 
is varied. Without a DC in
put, the oscillator's 
feedback path is open, due 
to the near-infinite resis
tance between the FET's 
drain and source. so no 
output tone is produced. 

As the FET's gate voltage 
rises. the drain-to-source re
sistance decreases 
sufficiently to start the os
cillator. The oscillator starts 
out with a very low frequen
cy tone that increases in 
pitch as the input voltage 
rises. The third gate drives a 



piezo buzzer, which pro
duces a low-level tone 
output. 

The oscillator's frequency 
range can be changed by 
increasing the value of C1 
for a lower-frequency 
range or by decreasing the 
value for a higher-frequen
cy range. To connect the 
pressure-sensor circuit to 
the VCO, just remove Q1, 

R6, and BZ2 from the circuit 
in Fig. 1, and connect a 
wire from the junction of D2 
and C4 to R3 in Fig. 2. Also 
connect the two ground 
circuits together. 

RF DETECTOR 
Our next circuit, see Fig. 3, 

uses half of an LM1458 dual 
op-amp in a sensitive, wide 
frequency range, RF-detec
tor circuit. The circuit can 
detect milliwatt levels of RF 
energy from below the 
standard broadcast band 
to frequencies beyond the 
FM broadcast band. 

A small pull-up antenna 
(ANT1) collects the RF signal 
and sends it to a broad
band RF detector made up 

of L 1 and D1, a germanium 
diode. The diode converts 
the sampled RF to a DC 
signal that's fed to the 
negative input of U1-a. A 
50-fl,A meter is used to indi
cate the approximate 
strength of the RF signal. 
The circuit is powered from 
a standard 9-volt transistor 
battery. 

CURRENT SENSOR 
The circuit in Fig. 4, built 

around a single 2N3904 
general-purpose silicon 
transistor configured as an 
RF oscillator, can be used 
as a DC current sensor. In
ductor L 1-which is 
connected in the oscillator's 
tank circuit-is a hand
wound coil consisting of 36 
turns of #26 enamel-cov
ered copper wire wound 
evenly spaced on a donut
shaped Amidon (Amidon 
Associates, Inc., PO Box 965, 
Torrance, CA 90508; Tel. 
818-760-4429) FT50-43 fer
rite core. The sense wire 
(designated L2) is simply a 
length of number 16 insu
lated copper wire looped 

' + ~·----------7J~--------------------.-----.+9V 

R3 
lMEG 

Fig . 2. Here a 40938£ quad 2-input NAND Schmitt trigger is 
configured us a simple voltage-controlled audio oscillator. The 
MPF/02 FET (QI) operates like a voltage-variable resistor. 
shifting the oscillator's frequencv as its gate voltage is varied. 

PARTS LIST FOR THE VCO 
<h .. ~:&, .. </ ' ' ' .' 

, U!-;-4.093BE quad 2-irip~fN~ND ,Schmitt trigger, integrated 
circuit 

3 >Ql....LrvtPFI02 N:channel FET 
Ri t i<2,,......,JOQK ,}G4"Watt, 5% resistor 
R3 · .. ,!·megohm, !14-waif, 5% re~i~tor 
E;l-,r:02·'JlF, ceramic-disc capacitqr> 
C2,.....47-f,i~ 16-.~VDC , electrolytiqcapacitor 
BZI;;-~ie?pelectric buzzer (without internal oscillator) 
Perf!ioarr materials, epclqs~re, IC socket, 9-volt pqwer squrce, 

F+ wire , spider, hardware, etc . ' 

C2 
.1 

Rl 
lK 

Ll 
2mH 

Ml 
50 I' A 

Fig . 3. This circuit uses half of an LM/458 dual op-amp to form 
a sensitive wide-range RF detector that's capable uncovering RF 
signals in the mi/li~a/1 region. 

PARTS LIST FOR THE 
RF DETECTOR 

RESISTORS 
(J\11 fixed resistors. are V..-waq:; 5% unit$.) 
RI, R2-1000-ohm ' 
R~2200"ohm 
R4----1-megohm 

ADDITIONAL PARTS AND MATERIALS 
UI-L,Ml458 dual op-amp, integrated cJ.ircuit 
DI-IN34 germanium diode ' 
Cl , Cf--0.1-! .. d_; ceramic-disc capacitqr 
C3......:..080-pF ceramic-disc capacitor 
Ll-2-mH choke 
S 1-SPST switch 
B !....L9-vol~ tra11sistor-radiq battery 
Ml-50-mA meter 
AN,Tl-Small telescoping antenna 
Perfbqatd mat@rials, enclosure,)<:: socket, wire, soldet;\] hardWare# 

etc. 

through the center of L 1's 
core. When power is ap
plied to the circuit it begins 
to oscillate at a fixed fre
quency of about 180kHz. 

The application of DC 
power causes current to 
flow through L2, changing 
the core's permeability, 
which, in turn, causes the 
oscillator's frequency to 
shift. Resistor R3, a 20-ohm, 

" 25-watt unit, limits current in 
the sensing circuit, thereby 
protecting the power sup
ply and keeping L2 from 
acting like a shorted turn in 
the oscillator's tank circuit. A 
frequency counter can be 
connected as shown to 
monitor the oscillator's fre
quency shift. 

The circuit will respond to 
currents from as .low as a 
few milliamps to over 1 
amp. With a current flow of 
50 mA. the frequency will 

increase by about 1 kHz; 
and when the current is 
increased to 100 mA, the 
frequency will increase by 
about 2.5 kHz. With 1 amp 
of current, the frequency 
will increase to about 238 
kHz. A potentiometer can 
be substituted for R3, allow
ing the current though the 
sense loop to be varied, 
and by extension, the oper
ating frequency of the 
oscillator. 

CURRENT SENSOR 
MODIFICATION 

By using the coil/potenti
ometer combination shown 
in Fig. 5, the current sensing 
circuit can be made to 
respond linearly to relatively 
low levels of current rang
ing from 1 to 50 mA. at a 
rate of about 100-Hz-per
milliamp. The 33-mH choke 
(L3) completely removes 
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" L 1 * ..-----+----1-<>IN 

GriD 

*SEE TEXT 

Fig. 4. Here a single transistor, configured as an RF oscillator, is 
used to detect changes in current flow. 

+9V '" 

PARTS LIST FOR THE 
CURRENT SENSOR 

V4-irJt1 .. , .. 5% units, unles~ otherwise noted.) 
:;;:;;-"·'.•.'· A"'' 

Rl 
lK 

2 WATT 

~T 

supply, frequency counter, 
rreyro.n:>~nru core (see text), wire, solder, 

TO 
OSCILLATOR 

L3 IN FIG. 4 
33mH 

'Orr' 

J '?II L2* 

*SEE TEXT 

":" 

Fig. 5. The current sensing circuit in Fig. 4 can be modified 
(through the coil/potentiometer combination shown here) to 
respond linearly to relatively small current changes; the 
frequency of oscillation will shift at a rate of about tOO Hz per 
milliamp. 

PArirS LIST FOR THE 
CURRENT·SENSOR MODIFICATIONS 

Rl- 1000-ohm, 2-watt potentiometer 
#26 £Opper wire, see text 

#26 ....... .wire, see text 
,.....,:;r::t-mll1 choke ( er, part 43LH333) 

Pe!tl':idrlird materials; en<; sure, 9-volt po'Yer soqrce, wire, solder, 
har{l~ate, etc. " · 

Fig. 6. The moisture detector is built around a 2N3904 general
purpose NPN transistor (configured as an emitter folower), an 
LM3914 dot/bar display driver, and a few support components. 

PARTS LIST FQ.8 TlfE 
MOISTURE MONITOR 

SEMICO~~S' ··•······, 
UI;-LM3914 dot/bar-display driy:er, infe ~ated circm 
QI-2N3904 gyneral-J;mt:pose NPN n trartsistor 
LEDl- LEDlO-JuiUPo lig~t-ep;Uttin~ 'ode (any col 

RESISTORS 
(All fixed resistors are !4-watt, 5% units.) 
Rl-10,000-obm 
R2, R3-1000-ohm 
R4-50,000-ohm, potentiometer 
R.5-21500-ohm 

ADDITIONAL PARTS AND MATERIALS 
Cl-0. 1-~A-F. ceramic-disc capacitor 
Bl-9-volt transistor-radio battery 
51-Normally-open pushbutton switc 
Perfboard materials, enclosure; 18:pi 

(see text), 9-vqjt. battery connect 

the shorted turn effect of 
the current sensor. The five 
turns used in Fig. 5 for L2 
increases the circuits sen
sitivity. The number of turns 
on L2 may be varied to 
increase or decrease the 
circuifs sensitivity to current 

changes. Adding turns to L2 
will increase sensitivity and 
reducing the number of 
turns will reduce the sen
sitivity. 

The oscillator's frequency 
range may also be 

(Continued on page 88) 
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r--------------~ 
SPECIAL FROM ETT1 

I 

I 

I 

0 PCP101-PRACTICAL I 
DIGITAL ELECTRONICS I 
HANDBOOK ... $9.95. In- I 
troduces digital circuits, 1 
logic gates, bistables and 1 
timers, as well as micro- I 
processors, memory and 
input/output devices. Spe- I 
cial section on digital test 1 
gear projects. 0 PCP102-INTROOUC- I 

lNG DIGITAL AUDIO .. . I 
$9.95 Shows what is in- 1 
volved in the digital part of I 
audio signals, particularly 
in the newest devices such I 
as CD, OAT and sampling. 1 
Bridges the gap of under- 1 
standing for the technician I 
and enthusiast. 

0 PCP103-PRACTICAL 
MIDI HANDBOOK ... 
$9.95. Covers all MIDI 
based equipment you can 
use- keyboards, drum 
machines, sequencers, 
effects units , mixers , 
drum pads and guitars. 
Also a section on comput
er music that covers soft
ware and more. 

0 PCP104-ELEC
TRONICS BUILD & 
LEARN, Second Edition 
.. . $9.95. You start by as
sembling a circuit demon
strator that is then used to 
build and investigate a va
riety of useful circuits in
cluding oscillators, multi
vibrators, bistables and 
logic 

0 PCP105-MAKE 
MONEY FROM HOME RE
CORDING ... $10.00. Now 
that you've spent all that 
money on all that record
ing gear, wouldn't it be 
nice to get some of it 
back? Well here's the book 
that can show you how. 

0 P E
SIZERS FOR MUSICIANS 
... $10.00. All current 
popular forms of syn
thesis explained; LA, ad
ditive, phase distortion, 
FM and sampling. Get the 
sounds you want from 
your synth. Written es
pecially for musicians. 

MAIL TO: Electronic Technology Today, Inc. 
P.O. Box 240 
Massapequa Park, NY 11762-0240 

SHIPPING CHARGES IN USA AND CANADA 

I 

I $0.01 to $5.00 ... $1.50 $30.01 to 40.00 .. $5 50 I 
$5 01 to $10 00 .. $2.50 $40.01 to 50.00 . $6.50 
$10.01 to 20.00 .. $3.50 $50.01 and above. $8.001 
$20.01 to 30.00 . $4.50 I 
SORRY, No orders accepted outside of USA and 1 
Canada 1 
Total price of merchandise . $ 1 
Shipping (see chart) . . . . . . . . . $$ I 

Subtotal . 
Sales Tax (NYS only) . . . $ I 
Total Enclosed . . . $ 1 

Name I 
Addres-s----------- 1 
City ___ state _ __ Zip ___ I 

I ----------------

CIRCUIT CIRCUS 
(Continued from page 76) 

changed by decreasing or 
increasing the number of 
turns in L 1. For higher fre
quency operation, reduce 
the number of turns. For 
lower frequency operation, 
increase the number of 
turns. 

The values of C1 and C2, 
in Fig. 4, also may be varied 
to shift the oscillator's fre
quency. To lower the 
oscillator's frequency, in
crease the value of C1 and 
C2, and for a higher fre
quency operation 
decrease their values. 

A carbon microphone 
can be used in place of R1 
in Fig. 5, turning the os
cillator into a low-power FM 
transmitter. The carbon mi
crophone's internal 
resistance varies in step 
with the audio, causing the 
current flow through L 1 to · 
vary in a like manner. The 
varying current through L 1 
frequency modulates the 
oscillator. 

MOISTURE MONITOR 
Our last entry for this 

month is ideally suited to 
the horticulturist in your 
family. If the majority of the 
plants that you have end 
up like specimens from the 
petrified forest, or like drow
ning rats in a flash flood, it's 
probably due to improper 
watering. Too much or too 
little moisture can end the 
life of even the most hardy 
plant. 

The moisture monitor 
shown in Fig. 6 will help 
keep the plant life around 
you green and healthy. The 
circuit is built around a 
2N3904 general-purpose 
NPN transistor (configured 
as an emitter follower), an 
LM3914 dot/bar display driv
er, and a few support 
components. The probes 
and the emitter follower 
(Q1) sample the current 
flow through the soil. Cur
rent flow through the soil 

causes Q1 to turn on-the 
degree to which Q1 turns 
on is determined by the 
amount of moisture de
tected in the soil. That 
causes a voltage to be de
veloped at the emitter of 
Q1. That voltage is fed to 
the input of U1 (the bar/dot 
display driver). The ten LED's, 
connected in the bar con
figuration, light up to 
indicate the soil's approxi
mate moisture content. 

The best material for the 
probes is stainless steel, but 
almost any metal will do as 
long as it is kept clean. A 
simple way to calibrate the 
circuit is to short the probes 
together and adjust R4 until 
all of the LED's light. That, of 
course, indicates too much 
moisture. Now take your 
moisture meter to an expert 
gardener and check out a 
number of plants to get an 
idea how many LED's 
should light when the soil 
has the proper moisture 
content. • 

COMPUTER BITS 
(Continued from page 71) 

ot and are supported di
rectly by the respective 
companies. 

The Mylex and Haup
pauge boards are 
produced domestically and 
are of the highest quality. 
They are normally sold 
through dealers, although 
Hauppauge indicated a 
willingness to sell directly to 
end users. Pioneer sells only 
through dealers. 

In general, since I began 
the process of evaluating 
these boards, prices of 
boards at all performance 
levels have nosedived, and 
the trend will continue. It 
seems that no matter when 
you buy, you can make a 
better deal six months later. 
However, that's the nature 
of this business. Spend a 
little bit more now and your 
investment will last a little bit 
longer. • 
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HOBBY CORNER 
Help from our readers 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

THIS MONTH SEEMS TO BE A GOOD TIME TO 

pause and thank those of you who have 
written to offer help to others. Your answ
ers and suggestions are appreciated. It is a 
good time, too, to pass along some of 
your helpful hints to those who may have 
experienced similar problems. 

Little shocker 
Ernest Worley of Irvine, CA went to 

the trouble of analyzing the "Little 
Shocker'' circuit that appeared in the this 
column in the August 1981 issue. Among 
several improvements he suggested are 
two of special interest. 

FIG. 1 

The most significant change is shown 
in Fig. I. If you compare it with the 
original circuit, you will see that Ernest 
has added a 12-volt Zener diode in series 
with the l N914 across the primary of the 
output transformer. The Zener allows the 
transformer to make a more complete 

recovery with each pulse while still pro
tecting the transistor from breakdown. 

In addition, Ernest adjusted the values 
of the capacitor and resistors to increase 
the frequency to about 350 Hz and to 
bring the duty cycle to 50%. The end 
result is to give the shocker a bit more 
"zing" and, more importantly, to con-

FIG. 2 

FIG. 3 

former. If it is not a circuit like an audio 
amplifier, where fidelity is important, 
give the Zener a try . It may improve cir
cuit efficiency and conserve battery 
power. 

Thanks , Ernest, for sharing the battery
saving-Zener with us. 

Induction timing-light 
David Reading of Marshfield, WI off

ers a good solution to James McDaniel's 
desire to change his timing light to the 
induction pick-up variety (April 1982) . 
Careful selection of the few extra parts 
required-especially the triggering 
transformer- will allow you to fit it all 
into the original light case. 

Figure 2 shows a basic high-tension 
timing-light circuit. Figure 3 shows a cir
cuit with David's added parts (note that 
the resistor shown in Fig. 2 has been 
removed). He says any 4-kV trigger 

serve battery life. You may recall that transformer will work fine and suggests 
short battery-life was a characteristic of one sold by Mouser Electronics (11433 
the original circuit , and the changes help Woodside Ave. , Santee, CA 92071) as 
get rid of that problem. their stock number 42FM401. 

I am not calling Ernest' s changes to David has tried several different styles 
your attention so much because the of induction pickups. All had three to five 
shocker circuit is especially deserving, turns of wire around the core and they all 
butratherbecausetheadditionoftheZen- worked fine . He cautions that the SCR 
er diode across the primary of the trans- must not be rated any lower than six amps 
former can be applied to other situations. at 600 volts. 

Often you will run across designs that Many thanks, David. Now all of us can 

L-=~~~~~==~~==~~~~~~_j~c~o~u~p:le~tr~a~n~si~s~to~r~o~u~t~p~ut~s~t~h~ro~u~g:h~a~tr~a~n~s-~l_!g~iv~e~n~e:w~l~if:e~t~o~t~h~o~se~o~ld~t~im~in~g~l~i!gh~t~s~. _j 
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Bullet velocity 
Randolph Richter (Schenectady, NY), 

J .A. Keys (Long Beach, CA) and others 
were quite helpful with the problem of 
measuring bullet velocity (December 
1981). The solution, of course, is to 
measure the time it takes the bullet to 
travel over a known distance as accurately 
as possible. 

The usual approach is to place two 
wires a given distance apart and then 
break them with the bullet. I acknowledge 
that the most difficult part of that pro
cedure, at least to me, would be to hit the 
two wires! The experts tell me, however, 
that it isn't too hard to do provided that the 
wires are close and the rifle (or pistol) is 
supported by sand bags. 

In any case, it is easy enough to meas
ure the distance between the wires. Now, 
if you only knew the length of time be
tween tpe breaking of the first wire and 
the breaking of the second one, finding 
the velocity would be easy. 

Everyone seemed to go about timing 
the breaks in just about the same way. A 
counter circuit counts the pulses from a 
fast clock. The clock is triggered by the 
breaking of the wires-the first one starts 
it when broken, and the second one stops 
it. Knowing the clock rate and the number 
of counts, it is simple to figure the time 
that has elapsed between the breaking of 
the two wires. 

After you know both the distance and 
the time, you can divide the first by the 
second to get the velocity. Let's now look 
at the actual techniques our readers used. 

J.A. and Randolph use different cir
cuits to measure the time. J. A . uses an 
internally triggered commercial counter 
that's enabled by an EXCLUSIVE-OR gate. 
The two wires are, of course, connected 
to the gate inputs. When one is broken the 
counter starts; it stops when the second 
wire is broken. 

Randolph, on the other hand, built his 
gear from designs in Radio Shack's 
Engineer's Notebook . His circuit also 
consists of counters and.a clock, but the 
triggering setup he uses is a little differ
ent. In that setup, he has the clock running 
before he fires and uses the breaking of 
the first wire to start the counter. 

Breaking the second wire stops the 
clock by turning off its power. When the 
clock stops, there are no more pulses for 
the counter to count and the display 
freezes, showing the number of pulses 
that were counted between the wire 
breaks. Neat! 

If you are thinking of measuring bullet 
velocities, I should tell you that almost 
every response to this problem that I re
ceived included one piece of advice: 
OBSERVE FIREARM SAFETY PRO
CEDURES! That is very important and 
only a fool thinks it is' 'silly'' to repeated
ly go through a safety checklist when 
conducting tests like this. 

Forgetting about guns for the moment, 

you can measure the speed of almost any
thing with the system described here. It 
will completely eliminate errors due to 
human reaction-time, as well as errors 
(real or imagined) that might be due to 
favoritism. 

Certainly, anything slower than a bul
let will present no difficulty. All you have 
to do is to slow down the clock to a rate 
that is appropriate to the event you are 
measuring. 

Mosquitoes again 
Summer is an interesting time of the 

year. Many of you become involved in 
warm-weather activities and electronics 
experimenting receives less attention 
than it does in other seasons. Your outside 
activities bring to mind (and body) the 
problem of mosquitoes, and what can be 
done about them. 

Last summer was no exception. Sever
al readers wrote to ask for information or 
a circuit for a mosquito repeller. If you 
have a problem with those infernal pests, 
you may wish to refer to "Hobby Cor
ner" in the March 1980 and February 
1981 issues of Radio-Electronics. There 
you will find a circuit and some com
ments about its value. 

It may be helpful to summarize the 
comments I have received over the last 
couple of years. Before you plunge into 
building a repeller, you should know that 
the number of readers who think it is great 
is about equalled by the number who 
think it is of no value at all! Until there is 
more information, I wouldn ' t recom
mend that you build one except on an 
experimental basis . 

I am beginning to think that the 
effectiveness of a mosquito repeller is, 
like beauty. in the eye of the beholder. 
Certainly, there is no consensus of opin
ion on the question. 

It occurs to me that, in addition to the 
psychological aspects of your reactions , 
there is the probability that certain com
ponents in the circuitry are critical. The 
speaker, for instance, could make a con
siderable · difference in the unit ' s 
effectiveness. (Has anyone tried using 
one of those inexpensive piezo-element 
tweeters')) In addition, I have been led to 
believe that the frequency of the oscillator 
is critical. 

It would be nice to resolve the question 
once and for all. If you have any informa
tion on the effect of sound on mosquitoes 
(or other insects), how about sharing it 
with the rest of us') If you have built a 
repeller that seems to work, let us know 
the exact parts you used and the oscillator 
frequency, as close as you can measure it. 
If you have done any actual experiment
ing with sound and the little beasties , tell 
us about your results. 

Because of the continuing interest, I'll 
start a "mosquito" file and share its con
tents from time to time. If you have any
thing to contribute to that file please write 
in and share it with us. R-E 

TS1000·ZX81 
OWNERS 

IMifM @ 6W 
WIN S20,000ru-ore 
KRAKIT'" is an adventure and a 
treasure hunt for the ZX81 and TS1000 
computers. The bank account and prize 
money actually exist. Be the first to 
crack the puzzle and the prize is yours. 
Only one prize will be awarded. 

SOLVE 12 CLUES LIKE THIS! 
Where it all began. Where the torch was 
first lit. Where muscles and sinews 
strain. Where our heros win acclaim. 
Where the symbols hold the key. 

KRAKIT'" consists of 12 clues on a 
ready-to-run ZX81 or TS1000 cassette 
tape (16k RAM). The answer to each clue 
is the name of a country, a city or town, 
and a number. If you are the first 
qualified entant to solve all 12 clues and 
declared the winner, you receive two 
tickets to the city of the secret 
KRAKIT'" vault location. When you 
arrive at that location, a check for a 
minimum amount of $20,000.00 (U.S.) will 
be presented to you . The amount of the 
prize money is augmented weekly. 

TS1000·ZX81 
RULES 

1. The fi rst qualified entrant to be confirmed 
by the judges to have completed all the clues 
correct ly is the winner. 
2. There wil l be one winner only. 
3. No persons connected to International 
Publishing & Software Inc. or thei r families are 
eligible to enter KRAKIT'" 
4. Th is offer is not valid where prohibited by law. 

5. Due to the confidential nature of KRAKIT'" 
we regret we are unable to enter into any 
individual correspondence. All the required 
informat ion, including how to claim the prize, 
is on the computer tape. 
6. The winner will be required to sign an 
affidavi t of compliance with these rules. 

~·..IIIII INTERNATIONAL PUBLISHING & SOFTWARE INC. 
\:~ P.O. BOX 1654, BUFFALO, N.Y. 14216 

*--------------------~ t ~· Mail to: t 
I ~ INTERNATIONAL PUBLISHING & SOFTWARE INC. 
1 :;I P.O. BOX 1654, BUFFALO, N.Y. 14216 

I Please send __ copies of KRAKIT'" 
I at $19.95 plus $1.50 shipping. 

I · 0 0 I Total __ enclosed IS check money order 

I Charge to 0 Visa 0 Mastercard 
I 1 Number _ ____________ _ 

II Expiry ______ Signature - -----
Please Print 

I I Name _____ _ _ _ ______ _ 

:Address _____________ _ 

I City State Zip _ __ _ 

t Allow 2 weeks for personal checks. : 

~------------------·-· Dealer inquiries welcome. 
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