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HOBBY CORNER 
Here's our new look 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

THIS IS THE FIRST " HOBBY CORNER" IN 

the new format that we have been promis­
ing. Don't expect the changeover to be 
immediate-neither Rome nor magazine 
columns are built in a day. Gradually, 
though, we'll ease into full stride. 

As we begin, you should be aware of 
the "rules of the game." First, of course, 
is what we have stated before-that this 
column cannot provide new circuit de­
signs for esoteric applications. There 
simply isn't enough time in the month. 
Second, keep in mind that there is only 
one Jack Darr-and I am not him. Unlike 
Jack, I am unable to troubleshoot your 
equipment by remote control, even on 
those occasions when you provide what 
appears to be sufficient information. At 
best, I may be able to offer a suggestion 
for an approach to solving your problem, 
as is the case with George Santana (see 
below). 

Next, as many questions as possible 
will be answered here in the column. 
Those questions will be the ones which 
have the widest interest. Please do not 
expect an individual reply in the mail. 
Once again , there just isn't enough time. 

From time to time, I will provide a 
reference to an article or book. You will 
have to dig up the material . Copyright 
laws prevent our selling or even giving 

AN INVITATION 
To better meet your needs, "Hobby 

Corner" will undergo a change in di­
rection. It will be changed to a 
question-and-answer form in the near 
future. You are invited to send us 
questions about general electr;,pnics 
~nd its applications. We'll do what we 
can. to come up with an answer or, at 
least, suggest where you might find 
one. 

If you need a basic circuit for some 
purpose, or want to know how or why 
OQe works, let us know. We'll print 
those of greatest interest here in 
"Hobby CQmer." Please keep in mind 
that we cannot become a circuit­
design service for esoteric applica­
tions; circuits must be as general and 
as simple as possible. Please address 
your correspondegce to: 

Hobby Cod\er 
Radio-Electronics 
200 Park Ave. South 
New York, NY 10003 

away copies of a few pages of this or that. 
Possible sources are the original publish­
ers, your local library, and friends who 
squirrel away magazines year after year. 

I want to thank those of you who have 
already sent inquiries, and those who will 
send them. Keep them coming and 
remember that it may be several months 
before your question appears . 

High-voltage generator 
Twelve-year-old Eric Jackson (Ontar­

io , Canada) sent the diagram of a battery­
operated high-voltage generator and asks 
how to make a smaller one. Well , Eric, 
let's talk a bit about how and why the 
device works . . Then you can try various 
components until you get what you need. 

The circuit in Fig. I shows a basic 
circuit of the type you have . A transfor­
mer, as you know, is a device that in­
creases or decreases voltage, as de­
termined by the ratio of the number of 
turns of wire on each side. The one shown 
is connected as a step-up transformer­
there are more turns on the output side 
than on the input side, and the output 
voltage is higher than the input voltage . 

A transformer will not work on DC- it 
depends on the electromagnetic field 

FIG. 1 

changing; that 's just what happens when 
AC is applied. The object, then, is to 
convert the DC from the battery to AC so 
the transformer can operate. 

The normally-open momentary switch 
will convert the DC into a type of AC­
but it won't be AC as we normally think 
of it. It will just be a current that alternates 
between on and off- not a nice, neat sine­
wave. When you press the switch, current 
flows through the input side of the trans­
former, causing a magnetic field to build 
up. That change (from there being no 
field to the presence of one) induces a 
higher voltage on the output side. 

Release the switch and the current 

stops. That causes the field to collapse. 
Because that is another change, it induces 
another shot of higher voltage at the out­
put. 

You can get pretty tired of pushing that 
switch. What you need is something to 
make and break the circuit for you. We'll 
substitute a relay for the switc;h, as shown 

FIG. 2 

in Fig. 2. When power is first applied, the 
relay contacts are closed and there is a 
current flow through the circuit-the re­
lay coil and the input side of the transfor­
mer. The resulting magnetic field in the 
input winding induces a higher voltage in 
the output winding. At the same time, the 
magnetic field at the relay core pulls the 
armature and breaks the contact-it op­
ens the switch and stops the current flow . 
That, of course , causes the magnetic field 
at the transformer to collapse, just as it did 
when you released the manual switch. 

The magnetic field at the relay col­
lapses, too, releasing the armature, which 
completes the circuit again. Thus, the cy­
cle is repeated . The current starts and 
stops; the magnetic field builds up and 
collapses, and a shot of high voltage is 
produced at the output for each change. 

The level of the output depends upon 
several fac tors . First, there is the ratio of 
output turns to input turns in the transfor­
mer. The higher the ratio, the higher the 
output voltage. Then, a higher battery 
voltage (and, thus, current) creates 
stronger fields, so the amount of change is 
greater and the output level increases. 
Finally, the faster the relay operates 
(within certain limits) the higher the out­
put will be . 

As far as parts selection is concerned, 
almost anything will do. I recall building 
this circuit when I was about your age, 
Eric. I used an audio transformer from an 
old radio and a door buzzer for the relay . I 
also remember getting shocked- but for­
tunately, the current was extremely low. 
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So I got shocked, but wasn ' t hurt. Be 
careful, though--don ' t tempt fate . 

High current 
George Santana (NJ) wrote in to de­

scribe his troubles with a stereo receiver. 
Briefly , it seems that the radio started 
cutting off and on for periods of 15 to 20 
minutes, and later it began blowing fuses. 

Well , I can't give George a definitive 
answer on his equipment, but thinking 
through some of the possibilities here 
may be of help to him now, and to you 
later, should you experience similar prob­
lems . His problem sounds like one bad 
component causing additional troubles. 

Almost all modern equipment contains 
a crowbar circuit of one sort or another. 
That is nothing but an automatic switch 
that shuts down the power supply when 
either too much current is drawn and/or 
the equipment overheats. It closes every­
thing down before the unusual condition 
causes more serious problems . 

The crowbar circuit may be a discrete 
circuit in or near the power supply or it 
may be built into one of the components . 
Many solid-state voltage regulators have 
built-in protective circuits . When the 
power supply cuts off, something ' s 
wrong and the equipment should not be 
used until the problem is found and cor­
rected. 

George's description of the on-again, 
off-again receiver surely sounds like a 

protective crowbar-circuit in an 
overcurrent/overheated condition. 

Let ' s suppose that-unnoticed as time 
goes by-papers and books and whatever 
get stacked up around and on top of a 
piece of gear. That could prevent proper 
circulation of air around the components, 
and poor ventilation will produce high 
temperatures-sometimes high enough 
to trigger the crowbar. 

It is more likely , however, that anqther 
component has changed value or has 
failed altogether. When that happens , it 
can cause a change in current-it may 
increase or decrease. The latter situation 
does not activate the protective circuit, 
but it makes its presence known by chang­
ing the way the equipment operates . 

In this case , I suspect that a component 
change has caused an increase in current 
(and heat) . That would cause the crowbar 
circuit to cut the power. Later, when 
things have cooled down, the crowbar 
circut allows the power to return. If per­
mitted to, that cycle repeats until there is 
more serious component damage. 

What do you do when things have 
reached that stage? First, I would look for 
a short , and then for a component that has 
changed appearance. Specifically , I'd ex­
amine the resistors in a power stage­
they are frequent culprits. If one shows 
signs of having overheated (it will prob­
ably look darker than the others) you may 
have found the problem. 

If that test fails , you can begin measur­
ing component values and testing transis­
tors . An alternative i~ to " bull" your 
way, and turn the equipment on to see 
whether you can find a part other than the 
crowbar device that gets too warm-or 
hot! That ' s called the burned-finger test. 
If a component is too hot to keep your 
finger on it , there's something wrong. 

The next procedure would be to meas­
ure the voltages at various points. Those 
values are compared with the normal ones 
(information provided by the manufactur­
er) or , lacking that information, with 
what you think should be normal at those 
particular points . If the gear won ' t oper­
ate so that voltage measurements can be 
made, I would disconnect the various 
stages of the circuit and then connect 
them one at a time until I got to the one 
that triggered the crowbar circuit. 

There's nothing really scientific in all 
that, except for the thought process. The 
object is to identify the faulty part . If you 
can ' t spot it right off, then narrow down 
the possibilities until it is located. That 
approach applies not only to George's 
receiver, but to troubleshooting any piece 
of gear--electronic or otherwise. 

An invitation 
The mailbox is waiting; What would 

you like to know? Send me a question and 
I'll see if I can find the answer. R-E 
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CNR • IF Bandwidth 24MHz • Out­
put IV Audio and Video • IF Fre­
quency 70MHz • Video Bandwidth 
4.5MHz • Size 3W'Hx8W'Dxlll!4''W 

and back for a professional look 
• 70 MH2 Filter is pre-wired and tested . 
• Complete instruction $l95 OO 

Manual. • 

lhlc alt~ut 
fUa't.antfuul 

t~ play 

We will accept telephone orders for Visa & Mastercard 
No C.O.D. Orders 

To Order Call 8oo-428-3soo 317-291 -7262 
Complete Kit Weighs 10 pounds. Please add SuHicient Postage 

6254 La Pas Trail 
Indianapolis, Indiana 46268 

CIRCLE 48 ON FREE INFORMATION CARD 

lnstructton manual. Contatns printed 
circuit board layouts, parts placement 
and alignment instructions. $25.00 

ELECTROniC 
RAinBOW ~ ~146 




