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Build this 
20 -dB booster 

at almost no 
cost from parts 

in your junkbox! 

LAN AUDIO BOOSTER AMP IS A HANDY GADGET TO HAVE ON 

the work bench. It can be used to provide extra oomph for a 

microphone circuit when you're recording a conference; it 
will turn a high -level auxiliary (AUX) input into an extra 
microphone input; and it can even be used to convert a small 
utility amplifier into an audio -signal tracer. 

For general and experimenter uses, a booster amplifier 
doesn't have to be made of gold -plated components. Even if 
your junkbox isn't crammed to overflowing with parts sal- 
vaged from a hundred discarded radio and TV sets, you'll 
probably find it has most of the stuff needed for our Audio 
Booster Amp. 

The Audio Booster Amp has an input impedance of ap- 

proximately 50,000 ohms. so it can be used with both Lo -Z 
(50 -600 ohms) and Hi -Z (about 50,000 ohms) microphones. 
We have installed the booster amplifier assembly inside a 

small 51/4- x 3- x 21/4-in. aluminum cabinet so the project 
can be used as a microphone or general purpose preamplifer. 
You can just as easily install the printed -circuit assembly 
directly inside another piece of equipment. 

The Specs 
The amplifier's gain is nominally 20 dB. Its frequency 

response is determined primarily by the value of just a few 
components -primarily Cl and R1. The values in the sche- 
matic diagram and Parts List provide a response of ± 3.0 dB 
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FIG. 1 -THE SCHEMATIC DIAGRAM for the Aidio Booster 
Amp could not be simpler unless some manufacturer provided 
a chip with input and output jacks mounted of tie device. 
Resistor R6 limits the current through LED7. Using the 
larger value for Cl lowers the frequency bandoass. 

PARTS LIST FOR AUDIO BOOSTER AMP 

SEMICONDUCTORS 
LED1- Light- emitting diode (see text) 
Q1- 2N3392 PNP transistor or equivalent (see ford 

RESISTORS 
(Use '/a -watt, 10% values unless otherwise specified.) 
R1- 47,000 -ohm 
R2- 470,000 -ohm (see text) 
R3- 10,000 -ohm 
R4 -56C -ohm 
R5- 100,000 -ohm, audio -taper potentiometer with on/ 

off switch S1 (Radio Shack 271 -216, or equivalent) 
R6-27G -ohm 

CAPACITORS 
(Rated 10-WVDC or higher) 
C1 -0.05- or 0.1 -1LF (see text) 
C2- 0.1 -µF 
C3-30- to 50 -µF, electrolytic 

ADDITIONAL PARTS AND MATERIALS 
B1 -9 -volt transistor battery, type 2U6 or equivalent 
J1, J2 -M niature phone jacks (see text) 
S1 -SPST switch (part of R4) 
Battery connector, battery mounting clip, cabinet, 
printed -circuit materials, wire, solder, hardware, etc. 
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from about 120 Hz to better than 20,000 Hz. Actually, the 
frequency response is ruler flat from about 170 Hz to well 
over 20,000 Hz; it's the low end that deviates from a flat 
frequency response. Refer to Fig. 1 

The low end's roll -off is primarily a function of capacitor 
CI (since RI's resistive value is fixed). If Cl's value is 
changed to 0.1 µF, the low end's corner frequency -the 
frequency at which the low -end roll -off starts -is reduced to 
about 70 Hz. If you need an even deeper low -end roll -off, 
change C1 to a 1.0- .&F capacitor; if it's an electrolytic type, 
make certain that it's installed into the circuit with the correct 
polarity, with the positive terminal connected to QI's base 
terminal. 

SINCE AUDIO -TAPER potentiometers for printed- circuit 
assembly are hard to come by, you'll have to make your own 
by soldering shat, so id bare wires to the specified 
potentiometer's solder lugs. Bend the wires so that they 
are perpendicular to the body of the control. 

A small light emitting diode :LEDI) on the front panel 
illuminates as long as the power is on. The 3 -mA purled by 
LEDI is essentially the total current drain of the circuit, so 
battery BI will deliver almost its shelf life in typical, or non - 
continuous, use. 

Construction 
Except for the transistor's gain range, nothing is critical, 

so feel free to make any changes you would like in the 
printed- circuit foil layout, cabinet, jacks, etc. For example, 
the unit shown uses miniature inpst and output jacks, because 
they match the miniature plugs usually supplied with modern 
cassette- recorder microphones. If your equipment requires 
standard phone jacks, simply substitute them for the mini- 
ature jacks. Just be certain that the printed -circuit assembly's 
location leaves enough room for the larger phone jacks. 

Transister Q1 is a 2N3392 type, which has a beta (DC gain) 
of 250. You can substitute any similar transistor as long as the 
gain is essentially that of the 2N3392. If you're not quite 
certain that the substitute QI is correct, you can fine -tune the 
circuit by adjusting R2's value. Pleasure the battery voltage 
(across C3) and then the DC voltage from QI's collector to 
ground. If the voltage at Ql's collector ranges from about half 
to one -third the battery voltage, your parts' values are on the 
mark. If QI's collector voltage is not within that range, trim 
down resistor R2's value until the collector voltage approxi- 
mates half the battery voltage. Increasing R2's value will 
increase the collector voltage; decreasing R2's value will 
decrease the collector voltage. 

PASS THE WIRES from the potentiameter through the 
drilled holes in the printed -circuit board, then pull the 
potentiometer up tight to the board and solder the wires to 
the copper foils. It will all go together. as if the 
potentiometer were originally a priited- circuit type. 
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FIG. 2- HERE'S the author's pattern 
for the printed- circuit board's foil 

surface. It is presented same -size so that 
you can copy it and produce your own 
board quickly. Drill holes for #22 wire. 
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If you substitute for the 2N3392, make certain that the 
printed -circuit foil pattern matches the transistor's terminal 
positions. The foil pattern shown in Fig. 2 is for the 2N3392, 
which has an ECB (emitter, collector, base) lead arrangement. 
A substitute transistor might have an EBC layout. If so, simply 
change the printed- circuit foil layout accordingly. 

The required audio -level control, R5, is not generally 
available with printed- circuit wire connections, so a standard 
miniature potentiometer must be adapted for the printed - 
circuit assembly. The potentiometer shown in the pho- 
tographs is a miniature volume control with switch (Radio 
Shack 271 -216 type) having an 100,000 -ohm audio taper. 
Solder a 1 -inch bare, solid, #20 or #22 wire to each of the 
three potentiometer lugs, and a like wire to the common 
switch lug. (The remaining switch lug will be connected 
later.) Bend the four wires so that they are at right angle 
(perpendicular) to control and slip the wires into their respec- 
tive holes in the printed -circuit board. Push the control as 

close as possible to the board, carefully position the control, 
and solder the four wires to the printed- circuit foils. Then, 
using an ohmmeter or other continuity- tester, determine 
which of the two remaining switch terminals closes a circuit 
when the control's shaft is advanced. Connect a wire from 
that terminal to the appropriate printed- circuit foil. (Looking 
at the back of the switch, directly at the switch contacts with 
the common terminal at the bottom, the left -hind terminal is 

the one that's on when the shaft is rotated from the off 
position. 

Install the remaining components-except LEDI -after 
level- control R5 is fully secured to the printed- circuit board. 
LED1 is installed after the printed- circuit assembly is 

mounted in the cabinet. If LED1 is installed earlier, it will 
probably be damaged when you try to push it through its 
panel hole. To keep the battery drain as low as possible, 
LED1 works at very low current and it isn't all that bright. To 
insure that LEDI can be seen in a brightly lit room, use an 
unit with a Fresnel lens that focuses the light so tat it appears 
to be very bright when viewed straight in. If you're pinching 
pennies on this project, substitute any light- emitting diode 
you have in stock. 

Here's how to handle LEDI. First, install the printed - 
(Continued on page 97) 

THIS IS HOW LED1 is mounted. Bend the two leads 
perpendicular to the body. Slip the leads into the board, 
push the LED into the hole in the panel -now solder them 
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THIS IS HOW the printed- circuit assembly appears when 
it's ready for installation in the cabinet. The only things 
missing are the jacks and the power indicator, LEDs. 
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THE PRINTED -CIRCUIT ASSEMBLY is held to the top 
panel by the potentiometer's mounting nut. The battery 
is secured by the clip on the left side of the cabinet. 
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the. SWL hobby, although a bit dated in 
some respects, is The Complete SW Lis- 
tener's Handbook, 2nd Edition, pub- 
lished by Tab Books Inc., Blue Ridge 
Summit, PA 17214. It is priced at $8.95. 

For Groupies 
There are a number of hobby clubs, 

which publish bulletins on a monthly, or 
more frequent basis, for their members. 
Those who want to keep current on what is 
happening in their hobby and want to 
learn more, really should join one or more 
clubs. Membership costs, bulletin 
coverage, services offered, and other fac- 
tors differ from club to club. 

A leaflet with capsule information 
about its various affiliated clubs is avail- 
able from the Association of North Amer- 
ican Radio Clubs, the umbrella organiza- 
tion covering the individual clubs. For a 

copy of the leaflet, send a stamped, self - 
addressed envelope and 25 cents in coins 
(Canadians should include an unstamped 
envelope, addressed to themselves, with 
50 cents in mint Canadian stamps), to 
ANARC Club List, ANARC Publisher, 
1500 Bunbury Drive, North Whittier, CA 
90601. 

On the Broadcast Band 
While we usually focus on shortwave 

listening, letters received indicate that 
some of you also enjoy tuning distant sta- 
tions on the regular AM medium -wave 
radio band. A list of U.S. and Canadian 
AM, FM, and TW stations, their frequen- 
cies, locations, call letters and transmit- 
ting powers, is included in White's Radio 
Log. It is available by mail for $4.95 from 
Worldwide Publications Inc., P.O. Box 
5206, North Branch. NJ 08876. 

Action for Computer Buffs 
And finally, for those of you who may 

want to combine interests in SWL'ing and 
computers, there is a unique service for 
Radio Amateures and SWL's called 

UBIX, a computer -based bulletin -board 
service catering to your interests and 
needs. For free information about UBIX, 
write Universal Amateur Radio Inc., 1280 
Aida Drive, Reynoldsburg, OH 43068. 

Or if you're simply interested in using a 
computer in connection with your radio 
listening hobby, write to Bill Krause, AN- 
ARC Computer Info Committee, 6700 
153rd Lane, NW, Anoka, MN 55303. 
Please include a SASE with your letter for 
a reply. 

Around the World by Kilohertz 
Let's take a look at what's being heard 

on the shortwave frequencies. All times 
are in Universal Coordinated Time (ab- 
breviated as UTC, or sometimes GMT, for 
Greenwich Mean Time, equivalent to 
EST #5 hours, GST #5 hours, MST #7 
hours or PST #8 hours). 
-Falkland Islands: 2,380 kHz. The 
South Atlantic war between Great Britain 
and Argentina had one unexpected result 
for DX listeners. A formerly very- hard -to- 
hear station, Falkland Islands Broadcast- 
ing Service got new equipment, a new 
frequency, and new schedule, making it 
considerably easier to log in North Amer- 
ica. Look for that one either during the 
evening hours, to about 0330 UTC, or 
when it signs on at 0900 UTC. 
-Belize: 3,285 kHz. Belize, formerly 
British Honduras, is probably the least 
known country in Central America. It is 
English -speaking, too, which is a benefit 
to those who dodge Latin listening be- 
cause of the language barrier. Listen for 
Radio Belize, which sometimes uses pro- 
gramming from the BBC and Radio Can- 
ada International. Try during the evening 
hours, say from 0100 to 0300, or later. 
-Greenland: 3,999 kHz. Greenland Ra- 
dio was off the air for quite a while, but 
again is being reported during the morn- 
ing in North America, 1000 to 1200 UTC. 
Listen for its tuning signal, a slow series 
of chimes. 
-Djibouti: 4,780 kHz. Radio Djibouti, 
located on the northeastern Horn of Af- 
rica is a nice piece of DX. You may hear it 

signing on the air just prior to 0300 UTC, 
with an anthem, brief announcements and 
Islamic prayer chants. 
-Vatican: 6,015 kHz. Vatican Radio's 
English -language programming is not ex- 
tensive, but it is easily heard. Tune in at 
0050 UTC for English. A French program 
preceeds it at 0030 UTC. 
-Poland: 7,125 kHz. R. Polonia is one 
station that many readers ask about. Lis- 
ten at 2230 UTC for the European trans- 
mission in English from Warsaw. 
-Greece: 9,460. The Voice of Greece is 
reported as signing on at 1500 UTC with 
Greek programming, beginning with the 
national anthem and announcements, fol- 
lowed by Greek music. Very interesting 
programming. Other frequencies for this 
station include 11,645 and 17,565 kHz. 
-Albania: 7,300 kHz. The old fash- 
ioned Cold War of the '50s is still alive 
and well in Albania. Those folks don't 
like us very much and make no bones 
about it. Makes for some "strange" lis- 
tening. Radio Tirana can be heard around 
0300 UTC. 
-Belgium: 5,910 kHz. Belgian Radio - 
TV is widely reported in English from 
0030 -0100 UTC with its Brussels Calling. 
and other programs. 

That wraps it up until next time. I wel- 
come letters, questions, and logging 
items from you readers. And 1f you'd like 
to see your photo, with your DXing listen- 
ing post, in these columns, send along a 

picture. A good -contrast color or black - 
and -white photo will do, but -sorry-I 
can't return the photos, so make it that 
one you can spare. 

Black -and -white photos reproduce best 
in magazines and newspapers. Avoid 
using color prints; but, if you must, obtain 
smooth -surface, glossy prints. Pictures 
should have a high degree of contrast. 

'CREDITS: Charles Bolland, FL: John Mosman, IL; 
Ted Gurley, TX; Richard D'Angelo, PA; Sam Alcorn, 
PA: John Prath. FL; Rufus Jordan, PA; Kraig Krist, 
VA; North American SW Association, 45 Wildflower 
Road, Levittown PA 19057) 
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circuit assembly in the cabinet, but not the jacks. Next, 
determine which of the two LED leads is the anode (see Fig. 
1). That wire must fit into the LED hole closest to the side of 
the printed -circuit board. Decide which LED lead is which 
and then grasp the leads directly behind the body of the LED 
with the tips of long nose pliers. Fold the leads at right angle 
to the LED. Slip the LED into the printed -circuit board and 
push it down, so that the LED is about 1/2-inch above the 
board, and mark the LED's location on the cabinet. Remove 
the printed- circuit assembly, drill the appropriate size hole in 
the panel (usually 3/16-in.), then reinstall the printed- circuit 
assembly; position the LED so it protrudes through the hole 
in the front panel, and then solder the LED leads to their 

respective foils solder pads. Now check your wiring. 

Finishing Up 
The battery is held in place by a battery mounting -clip. 

Note that in the unit shown we have positioned the clip so that 
the battery normally rests on the printed -circuit board. If you 
plan to give the project some rough handling, simply place a 

strip of masking tape around the battery and sides of the clip. 
No checkout is needed. If you haven't made a wiring error. 

or used a defective component, the project will work straight - 
off. About the only difficulty you might have is with LEDI 
because it's not unusual to get the wires reversed. If LEDI 
doesn't light, remove the solder from each lead with solder 
wick and reverse the leads. If the LED still doesn't light, it's 
probably defective. The failure rate on 10- for -a -$1 LED's is 
very high. 
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