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battery- operated equipment only to be disappointed upon 
finding the batteries drained. because someone had forgotten 
to turn it off' Some kind of pilot light might have saved the 
day. and the batteries! But a pilot light wasn't used because 
of the current it consumes. Even a light emitting diode ( LED) 
with a current- limiting resistor. Fig. I represents a moderate 
drain on the battery when compared to the circuit's normal 
battery load. 

Cheer up! The Extra - Low -Power Pilot Light does just 
what its name implies. It draws very little power from a 

battery and its periodic flicker serves as a reminder for the 
user to turn off the portable equipment. Its wide range of 
operating voltage. (5 -30 DC), and small size make it ver- 
satile enough to be added to almost any project that might 
require its use. Of course, it could be added to new equip- 
ment too! There is, or was, a LED chip on the market made to 
do almost the same thing. I ran into three little problems with 
it. It has a limited voltage range: it was expensive, and it 
wasn't always available. The first problem was solved with a 

Zener diode in series with the power -supply line. The last 
problem was solved with the circuit shown in Fig. 2. The 
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middle problem remained the same unless you salvaged parts 
from the junkbox -then the price is right. 

The circuit, Fig. 2. consists of a simple cross -coupled 
free -running oscillator with an LED in between the battery 
and the collector of Q2. As the transistors. Q I and Q2, are 
alternately switched on and off, so is LEDI. The values of 
resistance and capacitance are chosen so that minimum cur- 
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rent is drawn in the off mode, and LED I is off longer than it Its 

on during each cycle. An added feature of that design is that 
electrolytic capacitors are not needed. The values for the 
resistors specified in the diagram could be varied over a wide 
range of ohms because the circuit is not too critical, and the 
experimenter may select those values he currently possesses 
(different from those in Fig. 2) so that project cost may be 
kept very low. Also, the chances are that you may be able to 

81 
180K 

R2 
18K 

R4 
4708 

LEDI I/ 
E 

Q2 
2N2222 

5-30 VDC 

FIG. 2 

assemble the project this very evening from parts presently in 
your junkbox. 

Typical current drain using a 10 -volt power supply runs 
from less than one -half mA (.5 mA) in the off mode to about 
14 mA during the on mode, or light burst. At 5 -volts DC the 
drain is a quarter of a mA (.25 mA) and 3 mA, respectively. 
The higher the voltage, the faster the Extra -Low -Power Pilot 
Light blinks. That friendly colorful wink from LEDI (you 
pick the color) could be enough of a reminder to save you the 
loss of perfectly good batteries. and the use of valuable 
equipment when you need them most. 

ELECTRICAL SAFETY FIRST 
WHEN DESIGNING AND BUILDING HOME ELECTRONICS PROJECTS, 

important safety factors should not be overlooked. If the 
project is powered by the 117 -volt AC line, it is a good idea to 
have the chassis grounded and the circuit properly fused. 

If you are using a metal project box, purchase a three - 
conductor line cord instead of the usual two conductor. After 
the line cord has been fastened to the box with a suitable 
strain -relief clamp, attach an eyelet to the end of the green 
ground wire. Next, place a lock washer on the ground screw 
of the box, push the eyelet onto the screw, and secure it 
tightly with a nut. If there is no ground screw in the chassis, 
one can easily be drilled and inserted. For those project boxes 
that have a separate cover and base, you may want to connect 
the ground circuit to the cover, also. That is done by inserting 
an insulated jumper wire between the ground screw of the 
base and the ground screw of the cover. Leave enough slack 
so that the case and cover can be pulled apart for servicing. 

Lastly, check for good continuity by placing the test leads 
of an ohmmeter between the center ground prong of the 
line -cord plug and the metal box. The reading should be zero. 
Proper grounding will protect the user of the project from 
electric shocks in the event that the unit shorts out. 

To avoid dangerous current flow during a short circuit, the 
unit should be fused. If the schematic diagram of the circuit 
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you are using does not specify the type of fuse to use, the total 
current flow of the project can be measured by using an AC 
ammeter as shown in Fig. I. Note the meter reading and 
select a fuse which is slightly larger. For example, if your 
circuit draws .420 amperes, install a fuse rated at .500 
amperes in the black lead circuit. Likewise, if your circuit 
draws 3. I amperes, install a 4.0 ampere fuse. The "normal - 
blo" fuses are adequate for most digital circuits. If your 
circuit involves magnets, solenoids, motors, or lamps, the 
"slo -blo" type fuses are recommended because they are 
designed to withstand momentary high -current surges but 
still break down quickly if a short occurs. 

With proper soldering and insulation, most home projects 
are reliable and quite safe. The addition of those safety 
measures, though, will add an extra feeling of security when 
you or someone else uses your project. 

AMMETER 

BLACK 
FUSE 

POWER OR 

ISOLATION 
TRANSFORMER 

V 

TO 
CIRCUIT 

91 




