


























take a look at http://www.gernsback.com. 
We're there! 

Puzzled by Kirchhoff 
0 I understand Ohm's Law but can't 

understand Kirchhoff's First Law, which 
says the currents into and out of any point in 
the circuit add up to zero. Can you explain it 
and recommend some books on the topic? -
D. G., Harrisburg, IL 
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FIG. 3-AS STATED IN KIRCHHOFF'S first 
law, what flows into a node, must flow out. 

A Certainly. Kirchhoff's Laws, in plain 
English without math, are: 
(1) All the current that flows into a 

point must flow out again. 
(2) All the voltage in a series circuit 

must be distributed among the com
ponents. 

Making it even simpler: Current can
not disappear and voltage cannot disap
pear. As you note in your letter, those 
facts follow from the conservation of 
matter and energy. 

Physics textbooks often explain those 
concepts by saying that the currents into 
a point add up to zero, and the voltages 
around a loop add up to zero. That's con
fusing until you realize that negative 
numbers are involved. 

Suppose for example that some point 
in the circuit has 1 ampere flowing into 
it, 0.3 ampere flowing out through one 
path, and 0. 7 ampere flowing out 
through another path (see Fig. 3). We 
count the incoming current as positive 
and the outgoing current as negative, 
so: 

1.0 + -0.3 + -0.7 = 0.0 
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FIG. 4-KIRCHHOFF'S SECOND LAW 
states that the sum of all voltages in a loop 
must be zero. Watch the polarities to avoid 
confusion. 
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FIG. 5-THIS CIRCUIT lets you power a fluorescent light from a 12-volt DC source. You 
might m~ed to experiment with the transformer. 

and Kirchhoff's First Law is satisfied. 
Now consider the circuit in Fig. 4. 

The battery supplies 1 volt and the resis
tors take up 0.3 volt and 0.7 volt, respec
tively. Notice that the polarity of the 
voltage on the resistors is opposite that 
of the battery. So the resistor voltages 
count as negative. Again, 

1.0 + -0.3 + -0.7 = 0.0 

(volts this time, not amps) and 
Kirchhoff's Second Law is satisfied. 

We suggest you go to a good library 
and look for an electronics textbook that 
meets your needs. Bear in mind that 
every mathematical formula is actually a 
statement of how something works. For 
example, Ohm's Law tells us that voltage 
is the force that drives a current through 
a resistance. Bear in mind, also, that you 
won't need to solve complicated circuit 
networks in order to design most kinds 
of electronic equipment. Ohm's Law 
and the reactance formulas are almost all 
you need. 

Custom Crystal 
0 I plan to build a couple of projects that 

will be operating on 18.990 MHz and 
am unable to find a crystal that matches my 
specifications. Should I use a PLL synthesiz
er? - R. P., St. Louis Park, MN 

A Easier than that-you can order a cus
tom crystal for a few dollars from JAN 

Crystals, PO Box 60017, Fort Myers, FL 
33906. Write to them for a price list. 

Battery Fluorescent Lights 
0 I would like to know how to make a 12-

volt battery-operated fluorescent light for 
use in my truck. Would you be able to help 
me, either by publishing a sample circuit or 

by explaining how it works? - S. A., San 
Jose, CA 

A Figure 5 shows a circuit you can 
experiment with. It's a close relative 

of the high-voltage power supply in our 
September, 1996, issue. The fluorescent 
tube is fed about 350 volts AC; at that 
voltage, the filaments don't have to be 
heated, so only one pin at each end is 
used. The ballast, or current-limiting 
element, is a capacitor rather than a coil. 

The ci~cuit consists of a 20-kHz 
oscillator, a switching transistor to 
amplify its output, and a step-up trans
former. We used a 120-volt to 6-volt 
power transformer connected backward 
(Radio Shack 273-1352, using half of the 
12-volt side for 6 volts). In the circuit, 
the transformer is working at consider
ably more than its rated voltage, but the 
high frequency keeps it from saturating. 
Although the lamp does not glow at full 
brightness, the circuit is energy-effi
cient, requiring only 150 mA. 

The exact characteristics of your 
transformer will make a big difference 
here, so experiment. The transformer 
specified in our September issue will 
work better, but it's probably too expen
sive for the purpose. A 10-volt to 240-
volt transformer would be ideal, if you 
can find one. Be careful around the high 
voltage, and remember that it's easy to 
burn out the IRFS 10 with excessive ~ 
current. l 
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BIOS Queries ! 
0 I have two related questiom. Will the [ 

BIOS chip from a 386DX-25 work on a g 
386DX-40 motherboard? Also, I have a ij' 
386DX-25 motherboard with an AMI Z 

BIOS chip. When I power it up, it beeps 3 ~ 
times over and over. Can you tell me what 
that code means? - B. F., Newport News, 
VA 11 






