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CIRCUIT CIRCUS 
By Charles D. Rakes 

Test 
Instruments 

and More! 
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This time around, the Cir­
cus deals with a 

number of unrelated cir­
cui1s that can be used as 
simple test instruments or 
be incorporated into a tu­

·ture project. In any case, 
get ready for some building 
tun. The first circuit that we'll 
explore is a variable-fre­
quency pulse generator. 

PULSE GENERATOR 
Figure 1 is a schematic 

diagram of a variable-fre-

quency. pulse-generator 
circuit. The circuit has a 
frequency range of 2 Hz to 
over 50 kHz, and produces 
narrow. 7 -volt positive-go­
ing pulses. The pulses 
produced by the circuit 
have widths of about 7 mi­
croseconds at the circuirs 
maximum frequency and 
10 milliseconds at its lowest 
frequency. 

The circuit's operating fre­
quency is determined by 
the value of one of the 
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Fig. I. The variable-frequency pulse generator produces narrow 7-volt positive-going pulses and 
has a frequency range of2 Hz to over 50 kHz. 

charging capacitors, 
C1-C4 (as selected via S1, 
the range switch) and the 
values of resistors R1 and R2. 
The circuits switching time is 
fairly rapid due to the re­
generative action of the 
emitter -coupled transistors, 
Q1 and Q2. That quick 
switching action produces 
a fast rising output pulse. 
With S1 in position 1, the 
circuit oscillates in the 
range·of 2 to 50 Hz; in 
position 2, the range is 15 to 
500Hz; in position 3,120 Hz 
to 5 kHz; and in position 4, 
1.5 to 55 kHz. 

Potentiometer R8, a 5k or 
10k unit (which can be 
omitted from the circuit if 
not needed) is included in 
the circuit to provide an 
adjustable pulsewidth. The 
pulse will increase in width 
as the resistance of R8 is 
increased. 

The generator circuit isn't 
complicated, nor is there 
anything critical about the 
circuit so it can be as­
sembled on pertboard and 
housed in a small plastic 
cabinet. The circuit can be 
powered from a 9-volt tran­
sistor battery. Such a circuit 
can be a valuable aid in 
servicing or experimenting 
on an existing or future proj­
ect. 

PROXIMITY DETECTOR 
Our next circuit a prox­

imity detector (see Fig. 2), is 
designed for those who en­
joy modifying an existing 
circuit to produce a prac­
tical and working project. 
The detector consists of a 
567 tone decoder (U1), a 
couple of transistors, and a 
few support components. 
The circuit's operation is 
simple. The 567 is config­
ured as a decoder; R2 and 
C4 set its receive frequency 
to about 100kHz. 
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Fig . 2. The proximity detector consists of a 567 tone decoder, a couple of transistors. and a few 
support components. 

An LED, connected to U1's 
pin 8 output. lights when an 
in-band signal is detected. 
The pin 5 output of U1 (a 
100-kHz square-wave signal) 
is fed through C8 to R4 and 
one of the pick-up sensors. 
That RC combination 
causes the square-wave 
output to differentiate, shift­
ing the phase of the signal 
at the pick-up sensor, and 
allowing U1 to detect its 
own output signal. 

The other pick-up sensor 
is connected to the input of 
an emitter-follower ampli­
fier, Q2, which operates like 

cir<;Uit 
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a matching transformer, of­
fering the sensor a high­
input impedance and a 
low-output impedance, 
which matches the input 
impedance of Q1, whose 
gain is set by potentiometer 
R8. The amplified output of 
Q1 is fed to U1 at pin 3. 
When the input signal is 
about 100-millivolts or 
greater, U1 detects the sig­
nal and lights LED1. 

The detector circuit is 
slightly more critical in the 
construction scheme used 
than most of the circuits 
presented in Circuit Circus, 

so to avoid problems keep 
all component leads as 
short as possible, and avoid 
criss-crossing wires. The de­
tector circuit can be used 
to detect metal objects, 
such as nails and electrical 
wiring in walls, objects trav­
eling on an assembly line, 
and any object capable of 
coupling a signal from one 
pick-up to the other. For 
instance, the sensors can 
be attached to non-metal 
tubing to monitor the flow 
of conductive fluids. 

The sensors can be 
made from almost any 
metal such as aluminum, 
aluminum foil. brass, cop­
per, etc., and can be as 
small as two short pieces of 
hook-up wire or as large as 
needed. To achieve the 
best performance, bread­
board the circuit and 
experiment with various size 
of sensors, the spacing be­
tween each sensor, the 
operating frequency, and 
different values for C8 and 
R4. 

MOISTURE DETECTOR 
Our next entry is a simple 

circuit that can be used as 
a "puppy puddle" detector. 
Now don't laugh; I know of 
a carpet cleaning compa­
ny that paid over $80 each 
for a number of commer­
cial moisture detectors that 
didn't peitorm any better 
than the one shown in Fig. 

3. The detector can help in 
locating those damp spots 
in your carpet in time to 
properly clean and dry 
them before they do per­
manent damage. 

The moisture detector is 
little more than a, single 
2N3904 NPN transistor (in a 
common-emitter config­
uration) thafs used to turn 
on a piezo sounder. BZ1. The 
one probe is connected to 
the base of Q1 through a 1k 
resistor (R2) and the other 
probe is tied to the + V 
terminal of a 9-volt tran­
sistor radio battery through 
current-limiting resistor R1 
(another 1k unit). A desensi­
tizing resistor, R3, is 
connected to the circuit via 
switch S1. 

Since there's zero current 
drain when the circuit isn't 
in use, an on/off switch isn't 
needed and the 9-volt tran­
sistor battery should last its 
shelf life. The detector's 
maximum sensitivity is 
about 2.5 megohms with S1 
in its normal position and 
about 100k when S1 is acti­
vated. Those two ranges will 
help in mapping wet spots. 

There is nothing critical 
about the circuit; it can be 
built on a small piece of 
perfboard, with point-to­
point wiring used to inter­
connect the components. 
Two heavy-duty, sewing-ma­
chine needles can be used 
as probes. The circuit can 
then be housed in a length 
of 1-inch plastic pipe to 
give it a manufactured 
look. If the circuit is to be 
housed in a plastic pipe, 
the needles should be long 
enough to extend at least 
1Y2-inches past the end of 
the pipe. 

Switch S1 can be 
mounted to the pipe 
above the circuit. Irs a 
good idea to insulate the 
battery to prevent its metal 
case from shorting out the 
circuit components. Thafs 
easily done by stuffing a 
piece of foam rubber, or 
similar non-conductive ma­
terial. into the pipe to 
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Fig . 3 . The moisture detector is nothing more than a transistor 
(in a common-emitter configuration) that is used as a simple 
switch. 

PARTS LIST FOR THE 
MOISTURE DETECTOR 

Ql-;;2N3904 ge~eral-purpose NPN silicon transi~tor 
t Rl,IU- 1000-olim, V4-Watt, 5% resistor 
R3-10,000-ohtp, 11.!-watt, 5% resistor 
BI~9-vqlt tranSistor7radio battery 
Sl-Norrnally-open push-button switch 
BZI-Piezo buzzer 
Perfboard materials, enclosure, probe, battery connector, wire, 

sdlder, hardware, etc;" 

maintain separation be­
tween the battery, switch, 
and perfboard-mounted 
components. The piezo 
sounder can be attached 
to the end of the pipe 
opposite the probes. 

To check the circuifs op­
eration, bridge a 2.2-
megohm resistor across the 
probes; doing so should 
cause BZ1 to sound. With 
the 2.2-megohm resistor still 
in place, press S1 and the 
sound should cease. Re­
move the 2.2-megohm 
resistor and replace it with 
a 100k resistor and BZ1 
should sound at full volume. 
Now press S1 and the vol­
ume should drop to a 
much lower level. If so your 
probe is ready for action. 

VARIABLE RESISTANCE 
BOX 

Often it seems like the 
simplest form of tester turns 
out to be one of the most 
valuable and frequently 
used gadgets on the work­
bench. Our next circuit~ 
variable resistor -substitution 

box (see Fig. 4)~ertainly 
falls into that category. Note 
that to conserve space only 
one potentiometer is 
shown, but keep in mind 
that the substitution box can 
have as many potentiome­
ters as desired; say, five with 
values of 100 ohms, 1k, 10k, 
100k, and 1 megohm. 

Mount the potentiome­
t~rs in a plastic cabinet with 
a scaled escutcheon for 
each. Bring out three dif­
ferent color test leads with 
alligator clips for each po­
tentiometer. That gives you 
a variable substitution box 
that can take the place of 
an expensive resistance de­
cade box. Of course the 
potentiometer's adjustment 
won't be as accurate as a 
decade box, but it will allow 
you to make a smooth resis­
tance change thafs not 
possible with a decade 
box. 

If your experiments re­
quire accurate resistances. 
a digital ohmmeter can be 
used to set the selected 
potentiometer to the 
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Fig . 4. The variable 
resistance box can be 
assembled from junkbox 
components, and will be of 
greater service than its 
simple appearance suggests. 

other units can be used for 
setting the transistor's base 
bias. 

There are several precau­
tions you should be aware 
of and follow in using that 
simple testing procedure . 
Keep the leads from the 
potentiometers separated 
as much as possible to re­
duce coupling and 
oscillations, and don't allow 
current levels through the 
potentiometers to exceed 
their ratings. In addition, 
avoid destroying the tran-

PARTS LIST FOR THE 
VARIABLE RESISTANCE BOX 

RESISTORS 
Rl- 100-ohm Itnear J;?Otentiometer 
R2- 1000-ohJll''linear potentiometer 
R3-10,000-ohrn linear potentiometer 
R4--100,000-ohm linear potentiometer 
R5-I-megohm linear potentiometer 
Cabinet, leads, alligator clips, etc. Perfboard materials, 4 

enclosure, AC molded power plug with line cord, batte!;Y(s), 
battery holder and connector, wire, solder, hardware, eic. 

Fig. 5. A variable AC power supply is a very useful tool to have 
on your workbench when you're servicing malfunctioning 
electronic equipment, or you are preparir.g to put back into 
service equipment that has been idle for a long time. 

,,~~ 

PARTS LIST FOR THE 
VARIABLE AC SUPPLY 

TI-l. 75-amp variable transformer 
Fl-2-amp fuse 
SOI-AC socket 
PLl- AC plug 
SJ-SPST switch 
Cabinet, wire, sc:>lder, hardware, etc. 

needed value. I've found 
the variable resistance box 
of this type to be useful in 
setting up and checking 
single-transistor amplifiers; 
one potentiometer can be 
connected to the collector 
as a load resistor, another 
as the emitter resistor. and 
either one or two of the 

sistor by making sure that 
the potentiometer is at its 
maximum resistance setting 
when power is applied to 
the unit under test. 

VARIABLE AC SUPPLY 
Our last entry is another 

simple circuit~ variable 
(Continued on page 86) 
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THINK TANK 
(Continued from page 23) 

switch (S1) is pressed, cur-
rent flows through each 
branch of the circuit. Any 
voltage over two volts will 
light LED1. The next LED 
(LED2) will light if the volt-
age is 9 volts or greater, 
LED3 will come on if the 
voltage is over 10.5 volts. 
and LED4 will come on if 
the voltage is greater than 
12.25 volts. Note that D4 
prevents the branch its in 
from being blown out by 
incorrect polarity. 

Depending on the LED's 
that you use. you might 
need to place a 5k potenti-
ometer in series with the 
circuit to fine-tune it. 

-Mike Giamportone. 
Yale, Ml 

Nice circuit. Those of you 
that might want to expand 
the circuit can do so easily. 
Just use more branches 
and select Zener diodes 
rated at about 2-vo/ts less 
than the voltage the 
branch must measure. 

ANSWERING-MACHINE 
BEEPER 

Here is another applica-
tion for the much-used 555 
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oscillator/timer. Since my 
telephone-answering ma-
chine is "beeperless," I 
missed a few calls because 
I forgot to check its blinking 
LED. I worked out this circuit 
(see Fig. 7) to buzz on cue 
from the LED. 

Photoresistor R1 is 
mounted directly over the 
answering machine's LED 
and surrounded by a tube 
made of thick black paper 
to keep out room light. Re-
sisters R3 and R4 divide the 
supply voltage to keep pin 
2 of the 555 just above the 
switch-over point. That as-
sumes that R1 is getting a 
steady amount of light from 
the machine's LED. With the 
LED on. R1's resistance is low. 
If the LED goes out. R1's 
resistance will rise, causing 
a drop in voltage across R2. 
The drop will be fed to R5 
through C2. activating the 
555 monostable. 

The monostable activates 
the buzzer for about 0.2 
second. Each time the LED 
flashes. the buzzer sounds. 
Note that capacitor C1 was 
added to the circuit to help 
it avoid false activation 
from power-supply tran-
sients. 

-Jim Drake, Albuquer-
que, NM 
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If I'm not mistaken there 
was a request for such a 
circuit that appeared in our 
letters column. Circuits like 
this one are useful for the 
blind. as they turn light from 
indicators into sound. 

/liked your use of the 
LM317 adjustable voltage 
regulator. Everyone should 
take note of how it is used 
in the power supply. If the 
transformer is chosen wisely, 
a variable power supply 
built with that chip would 
be capable of providing 
from 1.3 to over 30-vo/ts. 

A TIME-DELAY CIRCUIT 
When I was building an 

alarm, I had to design 
some kind of exit delay. So I 
came up with this simple 
circuit (Fig. 8) to do the job. 
Only two parts are required: 
a relay and a capacitor. 

When voltage is applied 
to the capacitor. it charges. 
While its charging, the relay 
remains latched. When the 
charging current falls below 
the level needed to hold 
the relay down, the relay 
unlatches. The higher the 
the value of the capacitor. 
the longer the relay will 
remain latched. 

-Ricky Furtado, Toronto, 
Canada 
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Fig. 7. This simple circuit can turn light into sound. The 555 IC is shown connected as a 
monostable timer that turns on a buzzer when light strikes RI . 
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Fig . 8. This simple circuit is 
technically called a delay-off 
relay timer. The relay 
remains active as long as the 
charging current through Cl 
is high enough to engage the 
coil . 

This is one I wish I had 
thought of. If anyone needs 
to figure out the time con­
stant of the circuit it is a 
little less than the capaci­
tors value times the 
resistance of the coil. If you 
don't know the coils resis­
tance. you can either 
measure it with an ohm­
meter or divide its specified 
coil voltage by its coil cur­
rent. 

Well, its time to close out 
another month. As always, 
you should send your contri­
butions to Think Tank, 
Popular Electronics. 500-B 
Bi-County Blvd., Farm-
ingdale, NY 11735. • 

CIRCUIT CIRCUS 
(Continued from page 71) 

AC supply-thafs handy to 
have on the workbench. All 
you need is a variable 117-
volt AC transformer, a 
power cord, fuse, switch, 
and an output receptacle. 
Wire the components to­
gether as shown in Fig. 5. 

A variable AC-power 
source is a valuable tool to 
have when checking 8lec­
tronics gear thafs been idle 
for years or when smoke 
testing a new project. Its 
usually a good idea to 
slowly bring up the AC line 
voltage to such equipment 
before attempting to use it. 
Try the surplus stores, flea 
markets. and hamfests first 
when trying to locate a 
variable transformer-a 
good used unit is cheaper 
than a new one. • 




