
Charles D. Rakes KI5AZ
P.O. Box 445
Bentonville AR 72712

Simple Test Circuits
Here are some fun lillie projects from a veteran Poptronics contributor.

Ham radio is one of the most versatile hobbies we could have. bar none. Think of it. what other hobby offers so
many avenues to f ollow? There are so many ways to transmit and receive information. with numerous modes and
modulation types including voice, video, and digital.

H
owever, one very important
fact stands out: From the very
beginning. the fi rst experi­

menter built his own rransminer; receiver.
antenna, and anything else needed to
complete a working radio station. Today.
wi th the complex ities involved in al­
most every rig manufactured . what
can a ham do?

Building can still be one of the most
enjoyable ac tivities of being a ham ra­
dio operato r. Of course, most of us are
not capable of designing and building
a complex transceiver, but most o f us
can build very useful accessories that
can add to the enjoyment of our hobby
and save some bucks at the same time.

No matter what we end up building.
it usually requires some type of elcctri­
cal power, The two common choices
are batteries and AC-operatcd supplies.
If operated in the fie ld , away from
AC power. the choice is batteries ;
AC is the practical choice for in
shack ope ration.

Direct plug- in power supplies are
found in great num bers powering ev­
erything from shavers. wireless phones.
radios. and many other devices. which
may have a useful after life in powering
our ham projects.

Usually the power supplies outlast voltage most often will measure
thei r appliances and end up in closets. higher than the labeled voltage, The la-
drawers, and our treasured j unk box. beled voltage usually refers to the out-
Two of the most useful types of wall- put under load or after being regulated
wart s are the ones with built-i n fu ll- by the appliance.
wave rectifiers. Fig. I A shows a J have yet to fi nd a wall-wan with an
full -wave bridge rectifie r c ircuit. and onhoard regulator. Fi~. l C shows a
Fig. I B shows a ce ntertapped tra ns- simple Ie regu lator that can be con-
former fu ll -wave rectifier circui t. nected to the output of most wall sup-
Generally. the DC o utput voltage and plies. The wall-wart's actual supply
current ratin gs are listed on the trans-
former; however, the actual outp ut Continued on page 32
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Fig. I. Basic wall-wart circuits mid add-on lC regulator.
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Simple Test Circuits
contlnuedJrom page 3 1

voltage must be several volts higher than the regulator's
output (minimum of 3 volts differential).

Most wall-warts output a caw DC voltage, relying on the
appl iance to supply the filte r/storage capacitor. A majority
of the wall-wart supplies that I' ve fou nd are rated below
I amp in output. with most in the 100 to 500 milliamp
range . Adding at least 1000 IJF to the raw DC output before
connecting to the regulator Ie is a good starting place. As
the ou tput current demand goes up. so does the need for
add itional capaci tance.

Diodes. diodes. and more diodes fill my junk box - and
so many without credentials. Since we use so many diodes
in our circuits. it's always a problem to sort the good from
the bad ones; however. that no longer needs to be the case.
Our next three diode test ing circui ts will do that job just
fine.
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Fig. J. Battery-powered diode lester.

Beautifull y hand-polished.

Stamped brass case and
bezel.
Curved glass crystal.

Wall or bulkhead mounting.

Made so well they last from
generation to generation!

Order this month and save
$20!

Your price 575

Omega Sales

P.O. Box 376

Jaffrey NH 03452

1·800-467·7237

If you're a No-Code Tech, and you're having fun
operating, tell us about it! Other No-Code Teehs will
enjoy reading about your adventures in ham radio­
and we'll pay you for your art icles. Yes, lots of nice
clear photos, please. Call Joyce Sawtelle at 800-274­
7373 to get a copy of "How to Write for 73 Magazine."

Chelsea Clock

Clockmakers since 1897
The choice of The Coast
Guard Foundation.

Quartz Clock

4-Dial
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S' termi nal "A", and emitter-follower circuit supplying a re-
f ,+ q the cathode to sistance bridge circuit with a variable

•
te rmin al "B". If voltage source. Two matched 1/4 watt,
LED-2 lights, the 5% 1k resistors make up one-half of a

Q' diode's cathode is basic resistor bridge circuit, and the di-2N '!o'l04-

'3 connected to test odes under test make up the other half.

-, 25~ termi nal "A" and When R l = R2 and Dl = D2, the

, i,-
its anode to ter- voltage at the DVM will be zero, indi-

minal "8". If both eat ing a perfect balance , or match. Any-
LEOs light, the voltage reading indicates a mismatch

diode IS shorted,
and if neither

Con tinued on page 53

R< « ", lights. the diodeuc

I I IS open. Parts l ist for Fig. 1

.j.. D VM - A battery-oper-
Direct plug·in power supplies

A' c' ated version of
•- - - - • 76XX·type vo~ge regulator suitable for, • the diode tester is, D" D2 ¥-

wall-wart used

t' 'Bl f " shown in Fig. 3 .. -, Parts list for Fig. 2, .
The AC supply is
replaced by

12 VAC wall-wart fransformer wilh- - a r r- - output of at least 50 rnA

Fig. 4. Matching diode test circuit.
single gate astable

LED-1. LED-2 LED, any color

osci llator c ircuit,
which supplies a

Test terminals

The first diode testing circuit - see square wave AC voltage for the test Parts list for FIg. 3

Fig. 2 - will help to determine the circuit. c, 0.1 \.IF disc ceramic

diode 's anode and cathode leads and A good diode with its anode con-
whether the diode is open or shorted. A nected to test terminal "A" and its

c, 0.22 \.IF disc ceramic

low-current 6 to 12 volt transformer, a ca thode to te rminal " 8 " will light to 4093 Quad 2-input NAND SChmill lrigger

resistor, and two LEOs are all that are L ED-I . LED-2 lights when the cath- "' 220k 1/4 W 5%

needed for this simple diode testing ode of the diode under test is con- R.2 . R3 lk 1/4 W 5%

circuit. Here 's a good place to use that nectcd to the "A" terminal and the
wa ll-wart that does not have built-in anode to the "8" terminal. This tester

sr SPST power switch

diodes and is an AC-only output de- will also light both LEOs when a at 9 V lransiSlor battery or power supply

vice. The two LEOs are connected in shorted diode is tested. Parts li st for FIg. 4

parallel in opposing polarity and are in Often a circuit will require a pai r of
D' 2N3904 NPN Iransistor, or similar

series with the diode test terminals. matched diodes with the same forward
Connecting an unmarked diode to resi stance and voltage drop. The cir-

R1. R2 Malched 1k 1/4 W 5%

the test terminals will produce one of cuit in Fig. 4, along with a digital volt- aa 25k pot

the following results. If LED- l lights, me ter, will do the trick. Q l , a 2N3904 st SPST power swi1Ch

the diode 's anode is connected to test NPN transistor, IS connected In an 0' " Digital voitme1er

TeS1 fixture

r S " Parts li st for Fig. 5
>-t-,\ V•

"lcZ-
C, 0.22 ~ disc ceramic

1-(:0- z, ca 0.1 \.IF d isc ceramic

- ~ R E:O- LED-1 LED, red

(~, "I-
" LED·2 LED. green Ik ~A' 'y/ 'D" <:• I- ,e 4093 Quad z-mput NAND Schmitt frigger

+0'1'38 1'4 P < 2
Z 7

.,
t.EO-~

J-t ,""C .
R' 220k 1/4 W 5%

:..'0 R' 1kl/4W 5%
GnEi6 N R~ , 0<><- '3 R3 l OOk 1/4 W 5%

e / e
220 1'<;

'·'1 RI
5 • sr SPST powe r swi1ch

• ,0 a
'- k " ..•• 'c ' rssr: sa Normally closed push-button swifch

•- • "
TE.<.1Yl1 0,1 A t..5

TeSI terminals-
Fig. 5. NPNIPNP transistor checker. Table 1. Parts lists for the various fig ures.
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Simple Test Circuits
rontinuedJrom page 33

tri mm ing o r lengthening may be

needed. After you ha ve it worki ng
c o rrec tly. you m ight co nside r using

epoxy g lue o r e lectrical tape to secu re
the wire s to the hangers. Solde r all
connectio ns at the center insulator and
use silico ne sealer o r e lectrical tape to
protect them from m oi sture.

You can suspend this ante nna hori­

zontally, vertically, or slop ing. I found
it very ea sy to support by sloping it
between my tower and a small tree. I
have worked seve ral DX stations w ith
good reports on all three bands using
thi s antenna . IL is a very good DX a n­
ten na when used in a vert ica l configu­
ration . By using it as a sloping d ipo le.
it seem s to be much less susceptib le to

noise than whe n mounted vertically.
Sloping it is the easiest way to suspend
and provides best a ll-around perfor­
mance. If you are more interes ted in
local and stateside com m unication.
horizontal mounting co uld possibly

work better for you.
Th is method can be incorporated in

the construction of antennas for three
or four bands of any desired freq uency.
It doesn 't necessari ly ha ve to be m ade
for the WARC bands. It is fun and
econom ical to build and makes a great

conve rsation piece for you r antenna

farm or garden.

Just Hang 'er Up
continuedfrom page 12

a little tricky. Adjust one band at a
time, and then go back and check the

SWR on the earlier tuned bands. M ore

The exchange for the bash is callsign. grid
square, and AMSAT-NA membership num­
ber. or year and month of birth (YYMM)
for non·AMSAT-NA members.

Everyone is encouraged to participate and
submit a score. E-mail logs will be accepted.
All logs must be received by Bruce Paige
KK5DO on or before November 3D, 2003.
If you are nOI participating in the bash,
please send your log as a check log.

Logs fro m logging program s should be
in Cabrillo format or exported in ASCII
with the same fields as the paper logs, but
may be in the order that the logging pro­
gram exports them (e.g., SS B might be
logged as USBILSB by the logging program
or Grid might be exported before AMSAT
#fbirthday).

Those partici pating in the bash are en­
couraged to submit a weekly total by cat­
egory so that we can have a running history
of activity. These scores will be posted with­
out callsigns so as not to give away who
has what score. Please submit the weekly
score to [kk5do@amsat.org].

Exchange example:
K50E de KK5DO
KK5DO de K50 E EL29 12345
K50 Ede KK5DO EL29 L3456 (L is used

to indicate Life Member)
Or if K50 E were not a member. K50E

EL29551 1
Scoring:
AMSAT-NA Life Member QSO · SSB =

3 points, CW!Digital = 6 points
AMSAT-NA Member QSO - SS B = 2

points, CWlDigilal = 4 points
non AMSAT·NA ham QSO - SSB = 1

point. CWIDigital = 2 points
Paper log format:
Date (YYYY/M MIDD), Time (UTe),

Callsign, Gri d Square, AMSAT #
or birthday (YYMM). SSB/CW, Point

Value
2003110116. 1400 . KK5 DO . EL29.

L34567. SSB. 3
2003/10117.0100. K50E. EL29. 12345.

CW. 4
2003/ 10117.0105. XXI XX. ELO I. 5509.

USB. I
Postal submissions address:
Broce Paige KK5DO
PO Box 310
AliefTX 774 11 fa

pair, vary the applied bridge voltage

by rotating R3 about 25% of rotation

in both d irections. A good matched

pair o f diodes will usua lly track with in
a few m illivo lts over this range.

The next most ofte n used com ponent
we use in project circ u itry is the tran­
sisto r. O ver the years, my j unk box has
become the home of dozens and doz­

ens of orphaned three-lead sem icon­

ducto rs. The majority are either NPN
o r PNP transistors and the o thers could
be j ust about a nything that comes with
three leads. Sort ing o ut a good transis­
tor for a project can be a real hassle
so metimes , and our next project eases

that chore .
A single 4093 q uad 2· input NAND

Schmitt trigger performs the active

duty in the NPNIPNP transistor tester/
sorter circuit. Gate " A" is connected in

an astable lo w- freq ue ncy oscillator

circ uit producing a square-wave o ut­
put. This o utp ut is inverted wi th gale
" D" to supply power to th e collecto r

and base inputs of the test fix ture. The
oscillator's output is twice in verted
with gates " B" and "C" to supply

power to the emitter input test fixture .
This arrangemen t p ro vid es a n oppo­
si te polarity vo ltage betwee n th e
base/emitter and emitter/co llector test

terminal s d uring te st.
Connect a good known NPN transis­

tor to th e test fixture and see how the
circ uit de termines whi ch LED will
light. During the time gate "A" 's o ut­
put is "low," the output at gate " D" is

in the forward voltage d rop and resls- "hi gh" and gate ··C ' is "low." This

tance of the d iodes. The bridge vo ltage places a positive voltage at the collec­
can be varied w ith R3, to check the

tor and base test terminals, and a nega­
d iode ' s linearity. Thi s feature will al-

tive voltage at th e e mitter terminal. A
Iowa dynamic m atching of the d iodes

good NPN transistor w ill be forward­
over a vary ing current range .

biased and w ill conduct, lighting the
Resistors R1 and R2 may be matched

red LE D- I. Base curre nt is supplied
by sim ply using a d igital o hmmeter
and selecting two re sistors o f the same th rough S2 and R3 to the test fixture .
value . The exact resistance value Openi ng S2 will remo ve th e base cur­
doesn't really matter as lo ng as they re nt. which will cause the LED to go
are th e same. dark. A leaking o r sho rted transistor

Using the d iode matcher is easy. Se- can cause the LED to stay on or possi ­

----------------llect a diode and connect it to either set bly only d im so me when S2 is opened .
of test terminals. Set R3 to about During the time th at gate "A'''s out ­
m idposition and then connect a diode put is " high," the voltages at th e
to the other terminals and check the transistor 's text fixture are o f the op­
d ifference voltage o n the DVM. Keep posite polarity for an NPN transistor to
trying diodes until th e best match is conduct and neither LED will light.
fo und. To check tracking of the d iode The time th at gate "A"'s output is
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Continued on page 58

Family help

Study Guides
That Pass the Test
continuedJrom page 4 I

1 hope your club has tried international­
rules fox hunt ing at least once and is plan­
ning to do it again, But even if there is no
club nearby, yOll can get training with just
a li ttle assistance. Larry Benko W0QE docs
it by playing radio hide-and-seek with his
young daughter at a local park.

HOMIHS 11'1
continuedJrom page 46

patch of wood ... reported thai he was on a
dead run."

Hathaway; American Technical Society,
1940.

17. Principles of Radio (fifth edi­
lion) by Henney; John Wiley, 1945.

18. Fundamentals of Radio by Jor­
dan. et al.: Everitt. ed.; Prentice-Hall.
1955 .

19. Modern Practical Radio and
Television (in three volumes) by
Quarrington: Caxton Publicat ion Co,
Ltd.; 1950.

20, Fundamentals of Radio by EE.
Terman; McG raw-Hill , 1938,

21. Basic Rad io (second edition. in
six volumes) by Marvin Tepper;
Hayden Book Co.. 1973; ISBN 0­
8104-5921-3.

22. Practical Radio Communication
(second edi tion) by Nilson and
Hornung ; McGraw-H ill, 1943.

23, Practical Radio Servicing by
Marcus and Levy; McGraw-Hill,
1955.

24. Old-TIme Radios! Restoration
and Repair By Carr: McGraw-Hill,
1991 ; ISBN 0-8306-3342-1.

25 . Antique Radio Restoration
Guide (second ed ition) by Johnson;
Krause. 1992; ISBN 0-87069-638-6.

26. Resonance ami Alignment by
Rider; John F. Rider Publ isher, Inc.,
1936.

27. The How and Why of Radio Ap­
paratus by Secore; 1922; Reprint
Lindsay Publication from J993; ISBN
1-55918-11 3-3. fll

Test Time for the SG-2020
Transceiver
con tinuedJrom page 38

I do have some pet gripes about the
rig having used it for nearly a year.
The first is the antenna "dcggte" ­
anything that hangs free can and at
some time will fai l. The manual,
which is sorely in need of an update,
describes the antenna connector as a
rear-panel-moun ted 50-239 connec­
tor. which I wish it still had. My sec­
ond - actually. if you count the
manual . my third - gripe has to do
with the Stu-cons or quick-disconnect
power connecto rs. I'd ra ther have ac­
cepted (with reluctance ) a doggie with
a Molex or, better ye t, the new "stan­
dard" PowerPole connectors , but th is
is a mailer of pre ference . And fa r be it
from me to question those folks at
SGC for maki ng these decisions.

The ADSP (original) was good. but
the new updated ADSP2 is great! I' ve
found that with a bi t of fiddling I can
get a 20-meter signal so quiet that
you ' d think the rig had FM capabili­
ties. It's an option; the SG-2020 is
available withou t ADS P, but for around
a hundred dollars, why skimp? The rig
wi th ADSP2 is less than $800, and ac­
cording to their Web site will be
shipped free in the US. I did order two
options. the underpriced mobile mount
and the three-year ex tended warranty,
which I fee l is well worth the approxi­
mately total $ 150 it adds to the pri ce .
The 2020 is bui lt like a tank , and obvi­
ously will he around for many years at
our shack and on vacations.

In my infrequent contacts with the
facto ry, I have found them helpful and
knowledgeable about my equipment.
as well as being ready to answer those
dumb questions we all have but arc f--- - - - - - -------­
usually afraid to ask. Even if a SG-2020
isn' t in the works for you now, I'd sug­
gest that you visit their Web site, [www.
sgcworld.corn], and check out the rich
lihrary of information available for
download. These are the same folks who
make those antenna couplers. one of 'which
resides in my van. Another came as a
special when my SG-2020 was ordered
and is in the house waiting for use.

lf you want a quality, rugged por­
table HF rig, the SG-2020 is a gas to

The SG-2020 may no t be everyone 's use, and delivers what they promise. If
idea of a perfect rig, but for dependabil- it were any more fun to use, someone
ity, portability, and a miserly approach to somewhe re would find a way to make
battery consumption. it fits my bill 100%. it illegal! !lJ
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back to your CQ. you had great audio,
a really clean signal, but my S-meter
didn 't move ! I had to find out what
you were using and what kind of an­
tenna you had ." Our exchanges in­
cluded my QRO level and the fact that
the 2020 was feeding my antenna
"patch" a B&W wide band d ipole at
30 fee t facing N/S . So maybe I didn ' t
need the compressor afte r all. Simi lar
reports of strong, clear, and clean au­
dio are the nann no matter what power
level or frequency r opera te on, and
eve n with a marginal vertical antenna,
I get out. and reports are that my signal
has "punch," For more information
about "punch," refer to the sidebar that
accompanies this review.

• Electronic Keyer: I' m no t the big­
gest CW buff. and I was put off wi th
only Mode B iambic being available.
Which leaves me with two choices: ( I)
use a straight key. or (2) learn to live
with iambic Mode B. Not too tough a
choice.

Summary:

"high" sets the test circuit voltages up
to check PNP transistors . A good P~P
transistor will light the green LED-2.

The output test results may be some­
what confusing if the transistor is con­
nected to the test fix ture incorrectly.
However, for most devices no harm
will come du ring testing. (NOTE: The
maximum c urrent will be about 5-7
rnA through the device.) I' ve found the
circuit also handy in determining the
emitter, base, and collector leads on
orphan transistors. Just remember that
there are other three-legged semicon­
ductors that are no t transistors and
cannot be tested with this circuit.

Hopefully one of these simple
projects will get you digging into your
j unk box and bu ilding something fun
and useful for the shack. fa




