prgma=
el
g

"
=L
TTTTT

Build a Portable 713 Reviews
CW Transceiver Alinco Simplex Repeater

Inexpensive SSB Filters pown East Microwave'’s
Techno-Whizzy, Part Il  HF to 70cm Transceiver Kit

1992 ANNUAL INDEX

JANUARY 1993
ISSUE #388

USA $2.95
CAN $3.95

A WGI Publication

48207087

5




Choose Your Mobile In 3 Easy Steps:

Step] Choose Your Bands!

B 440 MHz

Next mos! popular mrm lm crowded with more

_ Single Band: 2 Meters

Today's most popular band, the best place for new
hams to meet old hands, leam good operating
procedurcs.  Very [nendly, thousands of open
repeaters & autopatches everywhere. Greal for ony
off-the-road help. Crowded, though, especially in
cities. Single-band mobile is easy to learmn & use,
No-Code friendly!

_1 Multiple Band:
B 2 Meter/440MHz

The two most popular FM bands. A "natural” mix of
high activity & special group channels, this 1s
becoming the amateur's favorite mobile ng. Instant
control of either band, and you can set up your station
as 2 crosshand full-duplex repeater. Gateway into
advanced operating systems unavailable on 2M.

high-tech, "smart” repeaters offering autopaich,
remote base, linking, dtuul—tm_ recording. Some
are limited-access (PL). Allows crosshand repeating
between singleband handhelds & dualband nmbjleﬂ
440} gives access to advanced rechnical info, This is
where the pros hang out! No-Code friendly!

= |
_| 2Meter/220MHz

For the unconventional, this combines the most
popular & the least crowded bands. Gives access to
the people & services on 2M, plus the privacy &
open space of 220, plus the advantages of lelephone-
like duplexing. V ..ﬂu:uh!r:v. here privacy 1s a Concemm.

400

_] 220MHz

Fairly quiet, less crowded than 440, with almost
half as many repealers and the same high-tech
functions. Plenty of open channels for semi-private
conversation. Great place 1o meet newcomers,
oungsters. Ideal for ham IEI:I‘I:‘II|.} since all classes
?muu voice privileges on 220. No-Code friendly!

=l
S8 M 40MHz1.2GHz

If you live and breathe radio, these are the bands for
you! They give you the activity, the expandability
and the mwelh Particularly useful for advanced
hams who work in the city and live in the suburbs.

600 800

B 1.2 GHz

Radio's new frontter for ham pioneers. Shorer ra
than 2M or 220/440 n the open, but penetraies buldar
even elevators & underground gamges. Excellent
cities. Crystal clearreception. Signals can be “hounc
for distance. "-mml’:w:r of repeaters increasing fa
than any other band.

:2 =) = MultiBand

Widest selection of all: start with 2M/440, Add 6V
No-Code Skywave privileges. Add 10M for No
and Tech-Plus privileges, Add | 2GHz for the big
Ii you're a shortwave buff, add scanning and S
Additional capacity sold as add-on modules.

1200 MHz

(1.2 GHz)
1000 1200 M

IC-28H 2 Meters

Step? Choose Your Radio!

IC-449H 440MHz

scanning, optional autodial.

Ideal starter ng. 45-W single band, 21 mem-
ories, LCD display. Receives NOAA/WX

3SW UHF transceiver, 20 memories,

IC-3230A/H 2 Meter/440 MHz

One touch control, color-coded controls.
25/45W output, simultaneous reception,
crossband repeat, 15 memories/band.

IC-QU‘I Modular MultiBand

IC-228H 2 _Metg_rs

Same as IC-28, w/ color display, m
skip & scan features & pronty watch.

IC-38A 220MHz

IC-229H 2 Meters

Same as IC-28H, with 220's privacy, 25W

& 21 memory channels.

IC-241 UNH 2 Meter/440MHz

Same functions as 1C-3230, plus ParaWatch
for receiving 2 signals on same band

simultaneously.

Even more features — automatic dialing,
SUW power, ultracompact case.

IC-1201 1.2 GHz

A natural for the city. Penetrates structures,

10W output, 20 memories & priority watch.

Most pop
One-touch control. 36 memories/band,

IC-2330A/H 2 Meter/220 MH:

alar & least-used benids combinied,

variable power output, hi-res display.

Step 3

Choose ICOM!

i |-600-959-95 7

ICOM America. Inc., 2380 116t Ave HF Belevue, WA 98004
A "'E—J!..":E-.,"',"*.,_.*;.L.l:-l:-' 0 chonpd with wofice or obigation. Al ICOM radios sgnificantly
evceed FCC reguiations imifing spuriol 1ﬂf—t.=1r'*r£ MF 1192

ICOM

World's only 6-band mobile amateur radio. 2M/440MHz
standard. Optional 220MHz, 1.2GHz, 10M, 6M. 2M-SSB,

or wideband receiver.




INTRODUCING THE HIGH PERFORMANCE 500 MHZ
SPECTRUM ANALYZER SCOPE ADAPTOR

TURN ANY SCOPE INTO A FULL FUNCTION SPECTRUM ANALYZER

*2 MHZ TO >600MHZ

* 80 dB ON SCREEN

* =110 dBm SENSITIVITY

* 0-50dB ATTENUATOR

* DC - 600 MHZ DISPERSION
* 1 YEAR WARRANTY

MADE IN THE USA

$549.95

SUGGESTED LIST PRICE $695.95

PLUS
EARLY BIRD DISCOUNTS
SAVE UP TO $250 VALUE

QUALITY - PERFORMANCE - VALUE - FACTORY ASSEMBLED

A MUST FOR EVERY SHOP:

The SAS00 Spectrum Analyzer Scope
Adaptor works with any Oscilloscope...
Just one connection to the Vertical and
Trigger 1nputs and your scope becomes a
full function Spectrum Analyzer...Use
the SAS00 as a Pan Adaptor...Tune up
an HT Radio...Tune Filters, Duplexers,
Cavities, Mixers and Receivers...Check
RF Cables, RF Amps, RF Connectors,
Antenna Systems...Evaluate all RF based
Systems...All this in one simple to use
low cost instrument the SAS00 Scope
adaptor will compliment any Ham Shack,
Radio Service Shop, RF Lab or EMI
Test Lab.

EASY TO USE AND HOOK UP:
The ITC SAS00 Analyzer Scope Adaptor
provides unsurpassed performance, with
just half a dozen easy to operate controls

MODEL SA500 SCOPE ADAPTOR ....... list price
Opt. 1 50 MHZ Marker generator... list price
Opt. 3 +/- 5KHZ narrow

and only two simple connections to your
scope... you will be on line in no
time...even if you have never used a
Spectrum Analyzer before.

FEATURES...FEATURES:

The Baseline Clipper controls the low
end signal to noise ratio. The Video
Filter rejects high freq. noise. 0 to - 40
dB adjustable input Aftenuator... The
variable Dispersion control provides full
screen signal displays from DC to
600MHZ... The eleven position Center
Frequency select switch and ten turn
Fine Tune control, combined with Opt. 1
50 MHZ Marker Generator makes
accurate frequency identification easy
with the SAS00... The DC to 600 MHZ
dispersion control allows full 80 dB on
screen dynamic range without
degradation of the vertical signal.

PERFORMANCE and LOW COST:
The SAS00 Spectrum Analyzer Scope
Adaptor utilizes ITC’s Proprietary Log
Amplifier, which provides -110 dBm
sensitivity (.7 microvolts) and 80 dB on
screen dynamic range... Features only
found on Analyzers costing thousands of
dollars more.... Now, you can have all
these features when combined with any
scope without spending a small fortune
and you don’t have to settle for a tried old
boat anchor from the local swap meet...
Now, you get full use of your scope when
combimed with a SAS00 Spectrum
Analyzer Scope Adaptor. Not a Kit.
100% factory assembled. Full 1 year
warranty, MADE IN THE USA. If you
have been waiting for a low cost high
performance Spectrum Analyzer at an
affordable price buy today and take
advantage of ITC’s introductory offer.

%695.95 INTRODUCTORY PRICE $549.95
200.00 CALL FOR EARLY BIRD SPECIAL
nd filter.. list price $450.00 INTRODUCTORY PRICE

Teloscopic 21" flexible right angle antenna .....ccccvecccnccccnsscnscensce

$300.00

PRICE 9.95

SPECIAL INTRODUCTORY OFFER CALL 1-800-232-3501 TO ORDER OR INFORMATION

ALL PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. M/C, VISA, AE, DISCOVER, CHECK , MONEY ORDER OK.
PRICES F.O.B. Newport Beach CA. (USA). CA. RESIDENTS PLEASE ADD SALES TAX . DEALER INQUIRES WELCOME.

Distributed By Navtec 1303 Avocada Ave., Suite 193 Newport Beach, CA 92660 714-552-1469 FAX 714-721-8085

CIRCLE 3 ON READER SERVICE CARD



DIAMOND ANTENNAS -

THE STANDARD BY WHICH ALL OTHERS ARE JUDGED

ACCLAIMED AS THE TECHNOLOGICAL LEADER IN SINGLE & MULTIBAND ANTENNAS
®\WIDE-BAND PERFORMANCE @FACTORY ADJUSTED/NO TUNING REQUIRED
@HIGHEST GAIN @UPS SHIPPABLE @HIGH WIND RATING @FIBERGLASS RADOME
@®DC GROUNDED @STAINLESS HARDWARE

DIAMOND

ANTENNA

X-500HNA

RUGGEDIZED BASE/
REPEATER ANTENNA

Xseries

COAX CONNECTION

AT

BASE END

-HEAVY DUTY BASE/
RADIAL ASSEMBLY

X-50A 144/440 4.5/7.2 200 UHF 5.6 135
| X-200A - 144/440 6.0/8.0 200 UHF 8.3 112
I? X-300A 144/440 6.5/9.0 200 UHF | 102 112
X-510NA 144/440 | 83117 200 N 17.2 90
X-510MA 144/440 8.3/11.7 200 | UHF 17.0 80
X-500HNA 144/440 8.3/11.7 200 N 17.8 90+
X-700HA 144/440 9.3/13.0 200 UHF 240 | 90
X-2200A 144222 | 6078 150 UHF | 115 112
X-3200A 144/222/440 | 6.0/7.8/8:0 100/200 N 105 | 112
X-6000A 144/440/1240 | 6.5/9.0/10.0 | 100/100/60 N 10.5 112
_-?%\mwn: 144=144 - 148MHz. 222-222 - 225MHz. 420=420 - 430MHz.
430=430 - 440MHz. 440=440 - 450MHz. 1240=1240 - 1300MHz.
“ * X510NJ :144 - 147 / 430 -440MHz
X510 | |

!

S

U000

_o—"'-. o

U-300A 440MHz

U-300A 1200MHz

" GH/F/UsV.....

STRONG JOINT COUPLINGS

RADIATION PATTERNS FOR
X-500HNA/X-500MA/X-510NA

DP-GH62 50 6.0 200 UHF | 21.0 78
F-22A 144 6.7 200 UHF | 105 | 112
F-23A 144 7.8 200 UHF | 15.0 90
F-142A 222 5.5 200 UHF 6.0 110
F-718A" 440 s 250 N 15.0 110
F-1230A 1240 13.5 100 N 10.5 90
U-200A 440/1240 8.3/11.7 100 N 59 135
U-300A 440/1240 8.6/13.2 100 N 8.3 110
U-5000A 144/440/1240 | 4.5/8.3/11.7 100 N 5.9 135
V-2000A 50/144/440 51/6.2/6.4 150 UHF 8.3 110
*F-718A:440 - 450MHz, F-718J:430 - 440MHz, F-718L:420 - 430MHz

RF PARTS

SAN MARCOS,CALIF.
(619) 744-0900
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Number 1 on your Feedback card

NEVER SAY DIE

Wayne Green W2NSD/1

Being One’s Best

While watching one of Perot's com-
mercials a few days before the election,
| took particular note of a comment
made by bolh Ross’s family and friends
that he urged them to not just be good
or better, but to be the very best they
could be in life. This is a philosophy
worthy of consideration. It got me to
thinking . . . have | done my best to be
the best? How about you?

Here you are, a licensed amateur.
That means you've passed the license
exam. Did you do it the easy way, by
memorizing the Q&As? Or did you
buckle down and leamn the theory which
you were being tesled on? And since
you've gotten your ticket have you
been trying to learn more? | wish |
didn’t know the answer to that.

As an amateur you have the oppor-
tunity to gel involved with a wide variety
of activities. How much advantage
have you taken of this incredible oppor-
tunity? Are you marking time through
what's left of your life talking about
nothing at great length on 2m or one of
the low bands?

Being the best in amateur radio
means different things to different folks.
To me it means learning as much as
you can. It means exploring every
mode and every band. t means work-
ing DX, going on DXpeditions, working
packet, RTTY, SSTV, moonbounce,
OSCAR, transmitter hunts, ham club
work, helping put on hamfests, helping
with emergencies, handling traffic,
helping newcomers get licensed, build-
ing equipmenl, winning contests, run-
ning a repeater, pioneering new modes
or technologies, making friends for
America in other countries, and even
serving your country in time of war.

Then there's being your best at your
work. What a shame it is when parents
don't teach their children the impor-
tance of being their very besl. To me
that means knowing more about my
work than my competitors. It means
endlessly doing my homework . . .
which isn't actually work because it's
fun. It means attending conferences,
taking classes, reading books, sub-
scribing to magazines. | just bought a
new stack of books and am working my
way through them. Some are tedious to
read because they're so poorly written,
but most are wonderful and give me
lots of ideas.

When | took on my responsibility as
a member of the New Hampshire Eco-
nomic Development Commission | re-
fused to let the politicians and their ef-
forts to block the Commission from do-
ing anything of significance hold me
back. Ross's idea resonated with me.

Whenever | take up a new interest |
tend to go at it whole hog. When | got
interested in horseback riding | took
lessons . . . and more lessons. | found
better and better experts and soon |
was teaching riding instructors mysell.
When | got into sporis car rallying | first
learmned to navigate and then to drive. |
developed a new navigation system
which filled shelves with trophies. |
needed special watches which would
keep time accurately all day so | found
a factory in Germany to make them for
me and | imported them. | discovered a
special pepper-grinder-like calculator
used in Europe for currency conver-
sions, but which was ideal for rallying. |
went to the Curta factory in Liechten-
stein and made a deal to import them
for rallyists. | developed and printed my
own rally tables, which were incredibly
simple compared to those made by oth-
ers. My customers were soon winning
all the rallies.

When | got interested in photogra-
phy | read books, took lessons and
spent endless hours in the school dark-
room building my skills. | armed myself
with everything from 35mm to 5x7 cam-
eras. This helped me greatly when | be-
came a TV cameraman at WPIX in
New York and knew how lo compose
pictures . . . and later when | was a TV
director in Dallas and in Cleveland, |
helped my cameramen get great pic-
tures. In my early publishing days | took
most of my own pictures.

| didn't take up skiing until | was 44,
but then | went at it furiously. | took
lessons and more lessons. In just a few
weeks | was skiing better than | ever
thought I'd be able to in my life. So |
look even more lessons. Now, at 70,
I'm brittler and thus a bit more cautious
in the trails | ski since breaking some-
thing would be extremely inconvenient,
but | still tear down the mountains, hav-
ing more fun than should be legal.

Somehow my parents got across to
me the concept of trying to be the best |
could at whalever | got inlerested in.
I've been preaching this idea in my edi-
torials, hoping others would see the
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value of this approach to life and adopt
it. So how about you? Do you settle for
less than the best in what you do? Are
you the best at work? Are you achiev-
ing your best in amateur radio? Are you
leaming all you can or are you cheating
yourself? When you goldbrick through
life you're only cheating yourself.

Letl's see, what is there to do in am-
ateur radio that | haven't done yet?
What new challenge Is there for me?
What challenge is there for you? What
haven't you done yet? Why not? What
are your excuses?

Chess

How's your chess game? Chess is a
wonderful game to teach kids because
it's totally skill, with no chance element
whatever, When you get involved with
chess you soon discover that the more
you learn about the game, the better
you play. A good player will always
trounce a lesser player. Aha! So how
does one get to be a good player? You
do that the same way you get good at
anything else . . . you read a lot about it
and you take some lessons from an ex-
pert. You'll have to memorize hundreds
of openings, and thousands of end-
game closings. You learn to be aggres-
sive or lose. The fact is that the game
of chess is a wonderful leacher for life.
It'll teach you the fundamentals of busi-
ness. You'll learn to do your homework,
be aggressive, and look for creative
new approaches to old situations. You'll
leam the value of persistence.

Go is another game of skill and its
popularity in Asia has a good deal to do
with the way the Asian countries have
been running circles around us in busi-
ness. Chess and Go teach qualities
which are valuable to a country. They
help teach the work ethic. You don't win
at chess unless you work at it, but if
you do you'll surely win. That's great
training for life.

Fear

One thing that's been bugging me is
why so few hams have actually tried
packet radio. | wonder if it has some-
thing to do with fear? A fear of embar-
rassment of making mistakes when
you're inlo something completely new?
A fear of displaying your own ignorance
of both radio and computers? A fear of
the unknown?

It isn't as if it costs much to get in-

volved with packet radio. And it isn't as
if you don’t know that there are several
thousand hams having a ball with it.

So let's look at this fear thing and
see if we can understand it better. Peo-
ple generally fear things they don't un-
derstand, right? So let’s look at the oth-
er side of that coin. Are there any
things you understand that you fear? |
said fear. I'm not afraid of electricity, |
respect it. I've gotten knocked on my ki-
ester a couple of times and that's gen-
erated a surprising amount of respect.
But it's not fear or terror.

Once we take the trouble to find out
more about the things that we are
afraid of we no longer are afraid. I'm
afraid when I'm walking on a New York
street at night and a group of black or
Hispanic teenagers pass me. I'm afraid
because | don't know whether they are
dangerous or not. It's the unknown. If |
were to take the trouble to get to know
them | would no longer be afraid.

The next time fear hits, perhaps you
can consider that if you understood
what you are afraid of you wouldn't be
afraid. So, instead of fearing and prob-
ably running away or avoiding, try to
find out more about what has fright-
ened you . . . knowing that this will
eliminate your fears.

Religions rule billions of lives
through fear. Fear of punishment for
sins. Fear of the devil, of hellfire, and
so on. | can't fault them for that be-
cause it pays off. It pays off in billions of
dollars. We have some extremely
wealthy religions, all built on fear. But
you know, we haven't a shred of proof
that any of these fears are real. Millions
of people believing things doesn't make
them true, otherwise the sun would still
be spinning around the earth and
Columbus would have fallen off the
edge of the world.

Now, are you ready to give packet a
try? It's wonderful fun and you're miss-
ing @ whole big piece of our hobby. Yes,
ol course you're going to have to leam
a lot. And you're going to make all
kinds of dumb mistakes. Hey, there's
always a first, right?

Slep two . . . | expecl a letter from
you thanking me for pushing you into
this.

Reason Prevails

The League has backed down on
their opposition to automatic relaying
on the low bands. I'll lel the packetsers
give you the gory details on what hap-
pened.

| can understand concerns about the
blind relaying of messages, where
there would be a strong possibility of
jamming conlacts already in progress.
This is much like KIMAN or W1AW
coming on their self-assigned frequen-
cies and broadcasting blind.

Most of us pick what sounds like an
unused frequency and then ask if any-
one is using it before we launch info a
long CQ. Perhaps the packet software
developers can get our packet (and
RTTY) systems to emulate this ap-
proach. If a relay station could send a
short coded signal which wouid ask if

Continued on page 66



KENWOOD .

..pacesetter in Amateur Radio J ' Kenwood’'s TM-241A (144MHz),
1 TM-331A (220MHz), TM-441A
(440MHz), and TM-541A
(1200MHz) mobile transceivers
offer sports-car performance
with family-car convenience.

* High power
The TM-241A provides 50W, TM-331A is 25W,
TM-441A 35W, ond TM-541A 10W. Three power
positions: 5, 10 ond full. The TM-541A has two power
positions: | and 10 wats.

* Wideband receiver coverage
The TM-241A receives from 118 to 173.995MHz;
transmit range is 144—148MHz (modifiable for MARS
ond CAP operation, permits required). Other ronges are
215-230MHz (TM-3314), 438-449.995MHz
(TM-4414), and 1240-1299.995MHz (TM-541A).

* 20 memory channels
20 multi-function memory chonnels store frequency,
repeater offset, sub-tone frequencies, and repeater reverse
doto. Repeoter offset on 2m is automatically selected.
There are 4 chonnels for “odd split” operation.

* Multiple scan modes
Band ond memory scan, with selectoble scon stops ond
memory channel lock-out.

e CTCSS bwilt-in
Selectable trom front panel {optional KQT-8 decoder
avoiloble

* Selective calling & poger option
The DTU-2 option enables DTSS (DuakTone Squelch
System) for selective calling ond paging using standard
DIMF tones. Elapsed fime is shown by the tone alert
system. (TM-241A/441A/541A

* Digital recording system option
Used in conjunction with the tane olert system, this ollows
message storage of up to 32 seconds.

* Large LCD display
Features 4-step dimmer control

* Supplied accessories
Mounting bracket, DC cable, fuses, multi-function
DTMF mic.

* Choice of accessories
A full line of mics, speakers, and other accessories is
avoilable. See your authorized Kenwood Amateur Radio
deoler for dEItﬂlf'
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LETTERS

Number 2 on your Feedback card

Joel Weder VEGVOX, Calgary,
Alberta, Canada | was reading my
July/August copy of The Planetary
Repor (published by The Planetary
Society, which promotes space ex-
ploration) and came across a rather
interesting article, "Doing More With
Less: The New Way of Exploring the
Solar System," by Rex Ridenoure.
The article discussed the trend 1o-
wards smaller and more cost-effec-
live space probes. What's interesting
about it for you and me is his de-
scription of the rate of technological
change involved: * . . . the SDI and
commercial space segments are
three to five years ahead of the
space exploration field in developing
and applying new satellite technolo-
gy these groups were preceded by
the academic and amateur radio
communities.”

These days everyone (Wayne es-
pecially) seems to be wondering
where amateur radio is going—what
will be our reason for being. Well, |
think this article just shone a little
light on the path. There are still
hams experimenting at the forefront
of technology, whether it be with OS-
CAR, packet or repeater linking via
satellite. The club that | recently
joined here in Calgary (CARA) Is
one of the most progressive l've
seen because (it seems to me) they
keep politics to a minimum, aren’t
afraid to jump into a new project and
concentrate on getting things done.
Those are, as any good business-
man knows, among the central keys
0 success.

| recently gave up a well-paying
job as a military photographer to go
to college. Most of my friends think
I'm crazy to do such a thing during a
recession, but when | graduate as a
telecom technologist it'll "open a
whole new world” to me. | guess my
point is that we, as amateurs (and
North American society as a whole),
need to be willing to take chances
on change and innovation, We can-
not allow ourselves to continue be-
ing afraid of the future.

David K. Hansen KBOEVM,
Jeddah, Saudi Arabia Greetings
from Jeddah, Saudi Arabia. Amateur
radio is pretty limited here, although
the Oasis Amateur Radio Club has
been in operation since last Febru-
ary. The call is 7Z2AB and our QSL
manager is AA@BC. There are
about 15 hams on the roster and
many activities going on. The equip-
ment includes an ICOM 725; a Ken-
wood 4405; beams for 12 and 17
meters, and for 10, 15, 20 and 40
meters. Our hours are somewhat
limited, but any availability of opera-
tion is appreciated. As you can

From the Hamshack

imagine, we usually get quite a pile-
up when we get on the rig.

| have been here for eight years,
arriving as a private and commercial
pilot ground instructor and have
moved to being the senior instructor
for 747 avionics systems instruction
for the flight crews. My former occu-
pation was as a physics teacher in a
high school in Minnesota. Wayne, |
do agree with some of your conciu-
sions in your editorials concemning
the education of youth. However, it
is easy to use a big brush and to
think every classroom is the same.
There is a lot of quality out there.
Granted, there may be less than in
previous decades, and the objec-
tives of education may not be appro-
priate to today’s required work force.
So, why am | not still in the class-
room? | had given a lot of effort to
the students, received several
awards for teaching excellence, and
received littie support from the local
administration. | did what | wanted to
do, did well, but received nothing ex-
tra beyond what an “average” teach-
er would receive. Finally, teaching
college placement physics, standard
physics, and aerospace; and acting
as radio club advisor, chess club ad-
visor, faculty social committee chair-
man, athletic field manager and sci-
ence department chairman wiped
me out. The number of students in-
creased and the money available for
supplies went down. How do you
teach physics when the annual mon-
ey per student for all supplies is less
than a meal for two at McDonald's?

Until the business world and the
public want to have responsive,
quality schools and are willing to
support appropriate school goals
emotionally and financially, there will
be little change. | did get tired of mu-
sic departments getting personal
computers to maintain inventories of
instruments, uniforms and candy
sales while the science depariment
uses instructor-purchased comput-
ers. It was that or have none. But
then, music and athletic depart-
ments have their parent support
groups. Maybe there should have
been a science concert some
evening.

There will continue to be young
dreamer teachers, there will be
those who sacrifice their own family
time to do a good job, but some-
where around the 30- or 40-some-
things they look in the mirror and
make some inner comment about
“what is this getting me?”

Let me get off the soap box and
to the main reason for writing. Being
here | can appreciate the restrictions
on radio operations. | only hope that
amateurs are picking up the baton
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and doing something about getting
young people interested and up-
grading their own skills in a few of
the multiple areas of amateur radio.
A suggestion | would make is to
adopt a library, either a school or
public library. Make it a normal prac-
lice to donate a book on electronics
or amateur radio on each of your
birthdays or on July 4th as a birth-
day gift to the country. Skip that
meal out in the restaurant and do-
nate a book instead. Send the XYL a
card and tell her that her flowers
were converted into a book. Encour-
age others to do the same.

Fred E. Piering WDSHNU, Mait-
land FL. My God! Wayne, what's
this world coming to? Since the birds
have left the nest, my wife has con-
templated starting a small business,
such as a grocery shopping and de-
livery service for the elderly or infirm
(she likes to spend other people’s
money—read: mine). So, when |
read your editorial in the November
issue | showed her the section you
wrote concerning “Making a Buck.”
When | found her reading page 76 |
inquired, "What are your doing?”
She responded that she found you
very interesting and profound, very
informative!

She asked how long you had
been writing editorials and | told her
30+ years that | could remember (|
still have some 73s from the begin-
ning). Well, now | am under strict or-
ders that from now on when | re-
ceive my 73 in the mail, | am to turn
it over to her so she can read your
editorials. Maybe she should pay for
the next subscription?

L. E. Dickason NBMKM, Jack-
son OH Wayne, your June editorial
requires some comment. | agree
that 20 wpm is a little silly in our digi-
tal world. | am a Tech with 5 wpm,
but | really can't see the value in suf-
fering through the code to upgrade.
Why not a series of tests which em-
phasize theory, rules and COUR-
TESY?

| started reading 73 as an SWL
because you had good articles on
antennas and other topics and be-
cause you didn't talk about SWLs as
if they were vermin. It takes more
than glossy paper to make a maga-
Zine.

Speaking of high-tech, | would
like to build a digital signal processor
and a panadaptor or spectrum ana-
lyzer. Where are the projects? | en-
joy “Above and Beyond" because it
pushes my understanding to the lim-
it. Isn't that what it's all about?

Guy Metrocavich, via Instinet |
thought Sheets and Graf's article ti-
tled “ATV Transmitter, Part 1" (Au-
gust 1992) was great. | enjoyed the
thorough yet concise circuit descrip-
tion. For example, the description of
the Q1 oscillator gave me all | need-
ed to understand how it worked.

| have seen this oscillator in cir-

cuits for years and never figured it
out. | always looked for feedback
from the emitter or collector to the
base; | did not realize it was a com-
mon base configuration.

The rest of the article was equally
insightful. Thank you.

Jim Kocsis WASPYH, South
Bend IN Wayne, | thought I'd better
write to you and let you know that
I've been taking some (not all!) of
your advice. First of all, I'm a sub-
scriber since 1965 so I'm a long-time
reader of 73.

Ham radio is alive and well in our

‘town and I'm fairly active, but |

thought | would share some info with
you and 73s readers on non-ham-
radio subjects. | read a lot and have
read some very interesting books In
the past few years. There are much
more interesting things and thoughts
going on in the world than what the
AP, UPI, etc. think we should know.

Why am | mentioning this in a
ham radio magazine? Only to prod
peopie 1o talk about more interesting
things than RST, the rig, weather,
QSLs, etc. My gosh, we have a
“meeting room" that spans the coun-
try (actually the world!) that we can
use 24 hours a day for free and we
are not doing it! I've tried skipping
the rubber-stamp QSO format and
have had some excellent discus-
sions with fellow hams. | heavily rec-
ommend this to the readers of 73.

As far as TV is concemed, | per-
sonally only watch a few shows reg-
ularly. | want to be informed or enter-
tained (made to laugh, not de-
pressedl). What can you do in your
spare time if you don't want to yak
on the air? Anything! But don't waste
your time doing the same thing over
and over and over again. My gosh,
we're not robots (or are some of
you?). And if you can't read when
there is time (my eyes get tired at
night but | still feel like | need some
input) there are tapes at your local li-
brary that are instruclive, entertain-
ing or just pleasing to the mind. Did
you ever try listening to one of those
subliminal tapes (weight reduction,
controlling anger, dealing with angry
people—the list is endless)? Did you
ever try listening to a tape on self-
hypnosis? Or music from another
culture? There are tapes that are
condensed versions of some very
good books.

Now, after you've read something
off the beaten path, try telling some-
one you contact on the air about it
and discuss it—you will be pleasant-
ly surprised by their reaction! Ditto
for people at work. Mostly what I've
heard is: "Gee, | always wanted to
know about that . . . but | never had
the time."

How about it Wayne, am | right?
The most exciting things are the un-
known and the new, not the same
old same old.

Please keep "on our cases”
Wayne, we need the constant moti-

vation! 73]



Low Cost GaAsFET
PREAMPS

LNG-(*)
ONLY $59

wired&tested

FEATURES:

» Very low noise: 0.7dB vhf, 0.8dB uhf
» High gain: 13-20dB, depends on freq
= Wide dynamic range - resist overioad
» Stable: low-feedback dual-gate FET
*Specily funing range: 26-30, 46-58, 137-152,
152-172, 210-230, 400-470, BO0-960 MMz

MINIATURE
PREAMP

ONLY $2§ xit, D44 wicessrested

» GaAs FET Preamp similar to LNG, ex-
cept designed for low cost & small size.
Only 5/8'W x 1-5/8'L x 3/4'H. Easily
mounts in many radios.

“Specify uning range: 2535 3555 55-80,
90-120, 120-150, 150-200, 200-270, 400-500 MMz

LNS-(%)
IN-LINE
PREAMP

ONLY $39hﬂ. 3119 wiredatested

» GaAs FET Preamp with features similar
to LNG series, except automatically
switches out of line during transmit.
Use with base or mobile transceivers up
to 25W. Tower mounting brackets incl.
*Tuning range: 120-175, 200-240, or 400-500.

HELICAL RESONATOR

PREAMPS

» GaAs FET preamps with 3 or 4 section
helbical resonators reduce intermod &
cross-band interference in cnbical
applications. MODEL HRG-{ * ),
$80 vhf, $110 uhf. *Specity wning range:
142-150, 150-162, 162-174, 213-233, 420-470.

RECEIVING
CONVERTERS

Low noise converters to receive vhi and

uhf bands on a 10M receiver.

» Kit less case $49, kit w/case & BNC
jacks £§74, w&t in case $99.

« Input ranges avail: 50-52, 136-138,
144-146, 145147, 146-148, 220-222,
222-224 MHz, 432-434, 435437,
435.5-437.5, and 439.25 (to chan 3).

ACCESSORIES

DVR-1 DIGITAL VOICE
RECORDER Module
Primarily a wvoice ID'er
for repeaters. May also

be used as a contest CQ caller or as a
“"radio notepad" to record up to 20
seconds of received transmissions for
instant recall. As a repeater ID"er, it will
record your voice, using either the built-
in microphone or an external mic. It can
be used with almost any repeater COR
module. As a contest caller, you can
record a message or even several mes-
sages and play them through your
transmitter at the press of a switch. As
a radio notepad, you can keep it wired
to the audio output of a receiver ready
to record up to 20 seconds of anlgflhing
you might want to recall later. Play nt
back as many times as you like through
a small external speaker. (Call for more
information.) ..............Kit $89, w&t $139

TD-3 SUBAUDIBLE TONE DECODERY
ENCODER. Adustable for any tone.
Designed especially for repeaters,
with remote control activate/deactivate
provisions ... kit $29, wired & tested $69

COR-3 REPEATER CONTROLLER
Fealures adjustable tail and time-out
timers, solid-state relay, courtesy beep,
and local speaker amplifier ........ kit $49

CWID. Diode programmed any time in
the field, adjustable tone, speed, and
timer, to go with COR-3 ... kit $59

COR4. Compilete COR and CWID all
on one board for easy construchion.
CMOS logic for low power consumption.
Many new features. EPROM program-
med, specify call kit $99, w&l $159

TD-2 TOUCH-TONE DECODRER/CON-
TROLLER. Full 16 digits, with toli-call
restrictor, programmable. Can turn 5
functions onfoff. Great for selective call-
ing, too! ... kit $89, wired & tested $149

TD-4 SELECTIVE CALL-
ING Module Economy
touch-tone decoder with 1

latching cutput. Primanly designed to
mute speaker unlil someone calls you
by sending 4-digit tt signal but may also
be used to tum on autopatch or other
device.._...... ... kit $49 w&t 389

AP-3 AUTOPATCH. Use with above for
repeater autopatch. Reverse patch and
phone line remote control are sid
ererereaenene it $89. wired & tested $148

AP-2 SIMPLEX AUTOPATCH Timing
Board, Use with above for simplex
operation using a transceiver ... kit $39
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Real-Speech Voice ID Option Available With
DVR-1 Digital Voice Recorder Shown At Left!

REP-200 REPEATER

A microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alonel

We don't skimp on rf modules, either! Check the features on R144
Receiver below, for instance: GaAs FET front-end, helical resona-
tors, sharp crystal filters, hysteresis squelch.

Other models available:

Kit $1095; wé&t only $1295!

Vioice ID Option $188.

REP-200V Economy Repeater. As above, except uses
COR-4 Controller without DTMF control or autopatch. Kit only $795, wat $1095.

REP-200N Repeater with no controller. For use with external controller,
such as those made by ACC. Kit only $695, w&t $995.

= Available for the 50-54, 143-174, 213-
233, 420-475, 502-928 MHz bands.

=FCC type accepted for commercial
service (hi-band and uhf).

* Rugged exciter and PA, designed for
continuous duty.

» Power out 20W 50-54MHz; 15W (25W
option avail.) 143-174MHz; 15W 213-
233 MHz; 10W uhf; 10W 502-528MHz.

« Available add-on PA's up to 100W.

+5ix courtesy beep types, including
two pleasant multi-tone bursts.

«Open or closed access autopaich,
toll-call restrict, auto-disconnect.

e Reverse Autopatch, two types:
auto-answer or ring tone on the air.

= Pulse (rotary) dial option available.

«DTMF CONTROL: over 45 functions
can be controlled by dtmf command.
4-digit control code for each function.

«Owner can inhibit autopatch or re-
peater, enable either open or closed
access for repeater or autopatch, and
enable toll calls, reverse patch, ker-
chunk filter, site alarm, aux rcvr, and
other options.

«Cw speed and tone, beep delay, tail
timer, and courtesy beep type can be
changed at any time by owner pass-
word protected dtmf commands.

= Auxiliary receiver input for control or
cross linking repeaters.

« Many built-in diagnostic and testing
functions using MICroprocessor.

» Color coded LED's indicate status of
all major functions.

=Welded ri-tight partitions for exciter,
pa, receiver, and controller.

« 3% inch aluminum rack panel, finished
in eggshell white and black.

XMTRS & RCVRS FOR REPEATERS, AUDIO
& DIGITAL LINKS, TELEMETRY, ETC.

Also available in rf-fight enclosures, and with data modems.

FM EXCITERS: 2w continuous
duty. TCXO & xtal oven options.
FCC type accepted for com'l
high band & uhf.
« TA51: 50-54 143-174, 213-233
MHz . kit $109, w&t $189
» TA451: 420-475 MHz
kit $109, wét $188.
« TA901: 902-928 MHz,
(0.5W out); w&t $219
« VHF & UHF AMPLIFIERS.
« For fm, ssb, atv. Output leveis from

10W to 100W. Several models starting at $99.

FM RECEIVERS:

« R144/R220 FM RECEIVERS for 143-174

or 213-233 MHz. GaAs FET front end,
0.15uV sensitivity! Both crystal & ceramic
if filters plus helical resonator front end
for exceptional selectivity: >100d4B at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squelch; afc
tracks drift. .. kit $149, wa&t $219

R451 FM RCVR, for 420-475 MHz
Similar to above kit $149 wit $219
R901 FM RCVR, for S02-928MHz
Triple-conversion, GaAs FET front end.
_.5169, wit 5249,

R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,
wilo helical res or afc. . Kils $129, w&t $2185

R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, wa&t $219

MO-202 FSK DATA MODULATOR
Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes Radio link computers,
lelemetry gear, efc. ...... kit $49, wit $79

DE-202 FSK DEMODULATOR. For
receive end of link kit 49, w&t §79

9600 BAUD DIGITAL RF LINKS. Low-
g cost packet networking system, consist-

ing of MO-9% Modem and special
versions of our 144, 220 or 450 MHz FM
Transmitters and Receivers. Interface
directly with most TNC's. Fast, diode-
swilched PA's output 15 or SOW.

XV2 for vh! and XV4 for uhf. Models to
convert 10M ssb, cw, fm, etc. to 2M, 220,
222,432, 435, and atv.  1W output.

Kit only $89. PA's up to 45W available.

OUR 30TH YEAR!

/:am ronics, inc.

65-D MOUL RD. — HILTON NY 14468-9535
Phone 716-392-9430 — rax 716-392-9420

Buy at low, factory-direct net prices and save!

For complete info, call or write for free catalog.
Send $2 for overseas air mail.

Order by mail, fax, or phone (s-12 Am, 1-5 PM eastern time.)
Min. $5 S&H charge for first pound plus add’l weight & insurance.
Use VISA, Mastercard, check, or UPS C.O.D.
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The Emergency Broadcast
System Today

Hearing “this is only a test” broad-
cast by your local radio station may be-
come a thing of the past. The FCC has
announced a “comprehensive attic-to-
basement” plan to overhaul the Emergen-
cy Broadcast System (EBS). EBS has not
been updated since 1976. Its name may
be changed to the Emergency Warning
System (EWS).

Proposed is a new form of silent testing
and a cutback (from weekly to monthly) in
the amount of on-air testing. Actually, new
equipment will be able to test itself.

The FCC is suggesting a new “subaudi-
ble” waming system that will preclude us-
ing the familiar 20-second tone that mixes
853 Hz and 960 Hz together in order to ac-
tivate emergency listening devices.

Cable operators, who currently do not
have to perform EBS tests, will be required
to join TV and radio broadcasters.

In 1991, EBS was used more than 1,500
times. The Emergency Broadcast System
was activated nearly a day before Hurri-
cane Andrew hit the south Florida coast.

EBS was established in 1951 as the
CONELRAD (Control of Electromagnetic
Radiation) system during the Truman ad-
ministration to provide the president with
the means of addressing the American
people in the event of a nuclear attack.
The service has yet to be used during a
national emergency.

The Truman administration envisioned
that the President or a government agency
would activate the tone to control a master
radio or television station, one specifically
constructed to withstand an atomic explo-
sion. The station's command tone would
be heard by other stations, linked in a
pyramid: Those stations would be heard by
other stations, and so on.

Currently, EBS is only used at the local
level to notify the public of dangerous con-
ditions: toxic leaks, tomadoes, hurricanes,
chemical fires, earthquakes, floods and
such. The EBS was even used during the
LA riots to call off-duty police officers back
to work. TNX The F.O. Flyer, October
1992.

Youth Forum
Interviewees Needed

Carole Perry WB2MGP is seeking ar-
ticulate, active amateur radio young-
sters up to age 18 to be interviewed for
various youth forums across the country.
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Please contact Carole at P.O. Box 131646,
Staten Island NY 10313-0006, or call her
at (718) 983-1416.

Congress Enacts New
Restrictive Scanner Law

The law prohibiting the manufacture
of scanners with (or easily modifiable to
include) the cellular bands passed the
Senate (reportedly without debate) on Oc-
tober 8th. The “cellular ban" was an
amendment to the FCC funding bill and it
is entirely possible and even probable that
most senators had no idea the cellular
amendment was there or what it meant.
The following comments, which have ap-
peared in several places, are speculation
until an official interpretation is published:

(1) Receivers with external converters,
lab-type receivers and tunable receivers
are not affected by this law. Scanners are
affected. Once the law goes into effect
(180 days from October 8, 1992), no scan-
ner can be manufactured that will cover
the cellular bands, nor can it be made to
be easily modified.

(2) It looks as though as long as the
scanner is made with a continuous large
frequency range, you can include the cellu-
lar frequencies.

(3) This law does not affect used scan-
ners or scanners that were manufactured
prior to the effective date of the law.

Here is the exact text of the new law:

Sec.408. INTERCEPTION OF CELLU-
LAR TELECOMMUNICATIONS.

(a) AMENDMENT—Section 302 of the
Communications Act of 1934 (47 U.S.C.) is
amended by adding at the end the follow-
ing new subsection:

(d)(1) Within 180 days after the date of
enactment of this subsection, The Com-
mission shall prescribe and make effective
regulations denying equipment authoriza-
tion (under Part 15 of Title 47, Code of
Federal Regulations, or any other part of
that title) for any scanning receiver that is
capable of—

(A)receiving transmissions in the fre-
quencies allocated to the domestic cellular
radio telecommunications service,

(B)readily being altered by the user to
receive transmissions in such frequencies,
or

(C)being equipped with decoders that
convert digital cellular transmissions to
analog voice audio.

(2)Beginning 1 year after the effective
date of the regulations adopted pursuant
to paragraph (1), no receiver having the

capabilities described in subparagraph
(A), (B), or (C) of paragraph (1), as such
capabilities are defined in such regula-
tions, shall be manufactured in the United
States or imported for use in the United
States.

[By Roy J. Cloutier, adapted from public
postings on Prodigy. TNX Westlink Report
#637, November 12, 1992.]

Space Symposium a
Great Success!

The Tenth Annual AMSAT-NA Space
Symposium and meeting was held at the
beautiful Intelsat Headquarters building in
Washington, DC, on October 9-11. The
300 in attendance heard presentations on
such diverse subjects as antenna testing
for the Phase-3D spacecraft, use of the
PACSATs, SAREX hardware configura-
tions and the AMSAT awards program.
Once again this year, the ARRL co-spon-
sored an educational workshop at the
Symposium. A complete satellite station
that was installed for the weekend was
used to make several AO-10 and AO-13
contacts, including a scheduled QSO with
a special event station at the AMSAT-Den-
mark meeting being held in Copenhagen.

Dr. Ron Parise WA4SIR was the ban-
quet speaker. He entertained the audience
with a talk, slides, and a movie detailing
the Astro-1 space shuttle mission on which
ne was a payload specialist and SAREX
operator. The evening ended with presen-
tations of awards and a drawing for the nu-
merous door prizes that were generously
donated by many different companies.

The printed proceedings (32 papers, al-
most 300 pages total) are available from
AMSAT-NA Headquarters. Look for a de-
tailed report on the meeting and sympo-
sium in the next issue of the AMSAT Jour-
nal. TNX AMSAT-NA; Westlink Report
#0637, November 12, 1992.

TNX ...

. - » to all our contributors! You can
reach us by phone at (603) 924-0058, or
by mail at 73 Magazine, Route 202 North,
Peterborough NH 03458. Or get in touch
with us on CompuServe ppn 70310,775;
MCI Mail “WGEPUB"; or the 73 BBS at
(603) 924-9343 (300-2400 bps), 8 data
bits, no parity, one stop bit. News items
that don't make it into 73 are often put in
our other monthly publication, Radio Fun.
You can also send news items by FAX at
(603) 924-9327. 73]




tVERYTHING
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n the world of multi-mode

contollers, nothing tops the

DSP-2232 or DSP-1232 from
AEA. When you choose either the
dual port DSP-2232 or single
port DSP-1232, you'll have just
what you need to couple HF or
VHF/UHF (or both) transceivers
with a personal computer or
computer terminal. Each converts
Incoming analog signals into dig-
ital data by means of a 12-bit,
high speed converter.

Developed by AEA — with
over 10 years of multi-mode con-

SSTV. 9600 bps KING/G3RUH for
terrestrial and satellite use. Each
also offers internal RAM for up-
loading modems, up to 36
simultaneous packet connections,
EPROM up to 2 Mbits, software
selectable radio ports, Mailbox
accessible through both ports,
dedicated printer port, RTTY digi-
tal noise gate, ARQ tolerance
command, efc.

The DSP-2232 adds even
more control with its dual port
gateway, front panel LCD showing
connect and packets status,

| "y .
' Controller
«Marse Code

identification

=ASCH _
Satéllite Modems

HF FAX, APT FAX & SSTV

9600 bps G3RUH/KONG

[ 2400 bps DPSK
Minimum gi Keying Modems |

troller development experience — the DSP-1232 as no new hardware or retrieval, call sign connected to, last call
DSP-2232/1232 are the most advanced ~ modifications will be needed as new monitored and “marquee” display of
and versatile controllers available any- ~ MOCEs become avallavle. received RTTY signals.

where. They give you the capability to Whatever you've thought about Get control of your digital operat-
control all legal Amateur digital modes ~ doing in Amatuer radio, it's hereinthe  ing position with the DSP-2232 or
popular on both HF and VHF. New DSP-2232 /1232. All PK-232 MBX DSP-1232 from AEA. You'll be on top of
modems only require new software modems (Packet, AMTOR, etc.). All the Amatuer radio world, too.

which can be installed with an EPROM satellite modems (PSK, 4800 bps

chip, or downloaded from a telephone ~ PACSAT, G3RUH 9600 bps, U022 equal- To connect with the AEA dealer
BBS binary file into the DSP's RAM. You  ized, 400 bps OSCAR-13). Analog nearest you or for product sheets,
won't need to replace your DSP-2232 or  modems for HF FAX. FAX APT and call (800) 432-8873.

Advanced Electronic Applications, Inc.
PO Box C2160, 2006 - 196th St. SW, Lynnwood, WA 98036 Sales: (206) 774-5554




Number 4 on your Feedback card

The Techno-Whizzy 1,

Part 11

Build a direct digital synthesis (DDS) transmitter.

n Part 1 of this article, we built the VFO,

frequency selector and power supply
boards. Using just these, you have a very
QRP transmitter (2 milliwaits) or a nice sig-
nal generator. For those who like a transmit-
ter with a little more oomph, here’s the am-
plifier stage.

Since we’ve gone through a lot of trouble
and expense to generale nice, clean, pure
sine waves, it would be a real waste to run it
through a class-C amplifier. Class C would
also require a filter for every band or two,
complicating things even more. Class A is
the right approach (with the added benefit
that when we make the TW-1 do SSB we
won't need a new amp).

Designing a class-A power amplifier
wasn't easy (digital likes me; analog hates
me). The amplifier was designed to be easy-
to-build, requiring no adjustments. It is not,
however, the most efficient or powerful de-
sign. The amplifier will remain linear down
to about 10 volts, and remain within maxi-
mum specs up to 13 volts. It is designed to
run from a freshly-charged 12-volt battery or
13.8-volt power supply. More than 13.8 volts
won't give you more power—it will just
burn up the final amp!

Class A has its drawbacks—namely, it
consumes more power than class C and con-
sequently also runs hotter than class C. I've
sidestepped this issue by keying power to
both the driver and the final stage, so it will
only consume that power and generate that
heat while you have the key down. This also
sidesteps another common problem—stray
RF getting into the final and being amplified
to a low-level signal.

Theory of Operation

The RF signal at about 1.5-2 mW comes
into the base of Q2 at J2. Resistors RS, R3
and the transistor combine to present a 50-
ohm load to the input. Emitter resistors R6
and R7 keep the driver Q2 stable, limit cur-
rent flow and, combined with bypass cap C3,
provide some frequency-dependent output
compensation. The output runs through C2
o a 4:1 step-down transformer, T1. This
transforms the 50-ohm output to a 12.5-ohm
input to the final amplifier. C10 keeps the
DC bias provided to Q3 by R6 and R9 isolat-
ed from the transformer.
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by John Welch NSJZW
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Photo C. Hooking up all of the modules together to complete the Techno-Whizzy 1.



MFJHF/VHF SWR Analyzer

. . . covers 1.8-170 MHz conunously . « . built-in 10 digit LCD frequency counter

e smooth vernier tumng

MFJ HF/YHF SWR ANALYIER
= 1.8-170 MMz
g MODEL MFJ-248

FREQUENCY COUNTER

Pl oy

[ 3—17[! MHz HF/VHF SWR Analyzer™

MEJ-209 if you
S 1 ogasdﬂnt need a
built-in
counter but
want l -170 MHz
continuous coverage and
smooth vernier tuning,
choose the MFJ-209.
It’ll help get }fuur

Mm - II\-JH:JDE’-#Q

without LCD fn:quency munu:r Has jack for
external frequency counter. Use 6 AA cells
or 110 VA% wilﬁ MFJ-1312B, $12.95.
4x2'45x6% inches.

\lFJ Bandswitched Di

s MEFJ- lﬂss 1r
IS a sensitive
99 Bandswitched

Dip Meter™ that covers all
hams bands from 160-10
Meters. There are no plug-in
tuning coils to keep up with
or break.

It’s the easiest dip meter
you'll ever use — just tune
for a dip. There’s no
sensitivity control to
constantly adjust.

Saves time and takes
wesswork out of pruning antennas, winding
oils, tracking down parasitics, measuring
aductance and capacitance, measuring
elocity factor a electrical lengths of coax.
determine resonant frequency of tuned
ircuits and antennas. Measure Q of coils.
Jso use as signal generator.

Has detachable coupling coil, dual FET
scillator, op-amp meter ampllﬁer Jjack
r external uency counter. Use 9 volt
attery or 110 VAC with MFJ-1312B,
12.95. 7'2x2%x2% inches.

Meter™
MFJ-203

covers more frequencies
than any MFJ SWR
Analyzer™ - 1.8-170 MHz confinuously.
It has smooth vernier tuning and a
built-in 10 digit, high accuracy, high
contrast LCD frequency counter that
makes ing SWR in the sun easy.
This wide range MFJ-249 covers all
frequencies between 1.8-170 MHz
including all ham bands from 160 Meters
to 2 Meters, commercial 2-way radio,
police, fire, FM broadcast, military,
marine and shortwave.
A velvet smooth vernier reduction drive
makes it easy to set frequency prescisely.
It’s battery powered and handheld size.
You can take it right to your antenna and

A $ 1 9995 versatile SWR Analyzer™

work on it until it’s just the way you want it.

Here’s what it does . . .

The MFJ-249 SWR Analyzer™ gives
you a complete picture of your antenna
SWR over an entrie band - without a
transmitter, SWR meter or any other
equipment!

Reading SWR is automatic. All you do
is plug in your antenna, set your MFJ-249
SWR Analyzer™ to the frequency you want
and read your SWR -- it couldn’t be easier!

10-160 Meter HF SWR Analyzer™

MFJ-207 If you're an
$79°95 HF man, this
com

MFJ-207 HF SWR Analyzer™
will help you build antennas
that'll make working DX
alTust nlznuunc

ust plug in your coax to
find mepS\h’R gf any HF
antenna on any ham band
10-160 Meters. Has jack for
external frequency counter.
Use 9 volt battery or 110
VAC with MFJ-1312, $12.95.
7%x2%x2% inches.
\lFJ Antenna Resistance Meter™

s MFJ-205 Need [31
98 measure the
89 feedpoint

mu.tancﬂ nf your antenna?

Sim lug your coax into
the M J~2 Antenna
Resistance Meter™, set it to
the frequency you want and
read your feedpoint resistance
directly from it’s calibrated

resistance meter. It's perfect
for designing im
malching networks for your
antenna.

Reads up to 500 ohms RF resistance and
covers all bands 160-10 Meters.

With a conventional antenna bridge you
have to constantly alternate between adjusting
the null and trequf:n-;y controls until you find
the best null.

You can also determine resonant frequency
and if your antenna is too long or too short.
Has jack for external frequency counter.
Can hc used as an RF signal generator. 7'2x
214x2% inches. Use 9 volt battery or 110

VAC with MFJ-1312B, $12.95.

CIRCLE 86 ON READER SERVICE CARD

Here’s what you can do . . .

You can instantly find your antenna’s
true resonant frequency right at your
feedline -- that’s somehting a noise bridge
just can’t do.

You can shorten or lengthen your dipole
or mobile whip and see the effect
immediately.

You can monitor how SWR changes as
you adjust your beam or vertical - you’ll
know night away if you should lengthen or
shorten 1it.

You can see how SWR varies over an
entire band . . . find 2:1 SWR bandwidths

. adjust mobile antennas in seconds . . .
find all resonant frequencies of multiband
verticals, dipoles and beams . . . tune up
your antenna tuner without transmitting.

You get three instruments in one

You get three instruments inone . . . a
low distortion RF signal generator . . . a
sensitive high accuracy 170 MHz frequency
counter . . . an SWR Analyzer™

Has BNC connector for use as high
accuracy frequency counter. Counter has
four gate times, .1 Hz resolution, 1 ppm
10 MHz crystal time base with adjustable
calibration.

Use 6 AA cells or 110 VAC with
MFJ-1312B, $12.95 4x2'42x63% inches.

2 Meter VHF SWR Analyzer™

S=PEAO5 > rﬂF -ZE;BHF
eter
79 SWR Analvzer™

finds the SWR of any antenna
from 138-156 MHz.

Jack for external frequency
counter. Use 9 volt battery or
110 VAC with MFJ-1312,
$12.95. 7'4x2%x2% inches.

For Commercial VHF Radio
Same as MFJ-208 but for
commercial VHF. MFJ-217,
$79.95, covers 30-50 MHz and
MFJ-218. $79.95, covers

150-170 MHz.
600 MHz 10 Digit LCD Counter
MFJ 346 Add this

: 1 8995 MEF] 346

frequency counter to your
station and get high accuracy
reﬂz uency measurements to 600
MHz with 10 digit precision.
Easy-to-read %M inch LCD
digits d{:mt wash out in
bnéh t sunlight like LEDs.

with MFJ
SWR Analyzers™, Dip Meter™, Antenna
Resistance Meter™ and Antenna Bridge™.
Four gatc times, .1 Hz resoultion, high
mcura:,g Fm I{}hﬂ-lzr: stal time base.
volt

' or IIU VAC with
MFJ-1312B. 5129 4x1'%x5% inches.

Nearest Dealer/Orders: 800-647-1800

Technical Help: 800-647-TECH(8324)
« 1 year unconditional guarantee * 30 day money back
guarantee {less sh) on orders from MFJ » Free catalog
MFJMFJ ENTERPRISES, INC.
Box 494, Miss. State. MS 39762
(601)1323-5869; 8430 CST. Mon.-Fni
FAX: (601) 323-6551;, Add %6 s/h.
MEF] . . . making quality aﬁardabfe
Prices and spmhcahurmmct*umange 1952 MFJ Erterprses s
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Figure 1. Schematic diagram of the power amplifier board.

Choke L1 provides power to the final am-
plifier, Q3. Emitter resistors R11 and R12
keep the final stable and provide limited out-
put compensation with C5. The output flows
through C4, into the 16:1 matching network
of T2 and T3, then to the antenna connection
at J3.

Power comes into the keying circuit
through J4, the Transmit/Receive switch on
the front panel. Capacitors C6 and C7 by-
pass RF to ground. The key is connected to
Jack J1. The unit 1s keyed by grounding QI
through R2. R2 and C1 help in shaping the
keying waveform, preventing sharp edges.
Power to both the driver and final is keyed,
keeping the power drain and associated heat
o a minimum.

Construction

The amplifier board should deliver about
a watt of clean signal into a 50-ohm load. To
do so will require you to wind some balun
cores into transformers. There are three on
this board, all 4:1 baluns using BN-43-202
cores. Winding them is a lot easier than ex-
plaining how, so take courage.

To wind the transformers, take about six
feet of 30-gauge magnet wire and fold it in
half. Putting one end in a vise, twist the wire
to about 15 turns per inch (I used an electric
screwdriver for this and it went very quick-
ly). Wind this twisted wire up through the
left hole of the balun core and back through
the right. That’s one turn. Go back in
through the right and back out through the
left, for two turns. Continue, winding eight
to 12 turns on the core, leaving wires com-
ing out of each hole at the bottom. Now cut
the folded-over tip in the middle, making it
two wires wrapped around each other.

Scrape back some insulation on the ends
of the wire and use an ohmmeter as a conti-
nuity tester to identify the two wires. Twist
the left-hand side of wire #1 to the right-
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hand side of wire #2.
The left-hand side of
wire #2 will go to
ground, and the sig-
nal goes between the
twist and the right-
hand side of wire #1.

Now that you've
got the transformers
wound, install T1 on
the board. Orient it so
that the twisted end is
in the middle, and
one wire goes (o
ground and the other
wire goes to Q2 (on
the board, the “twist-
ed” end is the two
holes that are shorted
together). This steps
the 50-ohm output of
Q2 down to 12.5

ohms into Q3.
Install the other
two baluns at T2 and
T3. Here again the
twisted ends go in the

middle, with one wire
to ground and the

other wire towards

the output. These
provide a 16:1 step
up from the 3.125-

ohm output at Q3 to

50 ohms at the anten-
na jack.

J1 is the input from
your key. Hook this to a jack with a chunk
of two-conductor wire or RG174 coax. J4 is
the 12-volt power input. Hook this to a pow-
er input jack (if fused, use a 2-amp fuse). J2
1s the RF output—attach this to the output
jack (SO-239 preferred) with some more
RGI174. I3 is the RF input from the DDS

(b). Parts placement.

Figure 2 (a). PC board foil pattern of the power amplifier board.

VFO board—Ileave this vacant for now.

SW1 switches power from receive to
transmit. As the amplifiers are class A, they
consume a lot of power just sitting there.
Leaving this stage powered down while re-
ceiving will cut the TW-1"s power consump-
tion to a trickle.



s I AR' EK INTERNATIONAL INC

BAR GRAPH - ATH™ FREGQUENCY COUNTERS
Check out the ALL NEW ATH-15 ... it's FAST!

In less than 8% of a second (<80ms), the ATH-15 can ACCURATELY READ, DISPLAY
& AUTOMATICALLY HOLD the FREQUENCY of any readable signal, 80ms or longer !

e AUTOMATIC TRIGGER & HOLD

e ONE-SHOT ATH™ OPTION "
¢ AUTOMATIC CLEAN DROP OUT ’
e 800% FASTER RESPONSE TIME
e MAXIMIZED SENSITIVITY<1mV typ
e 3 to 5§ HOUR NI-CADs STANDARD
e BATTERY CHARGE INDICATOR

® 4 GHZ - 2 INCH BAR GRAPH

® 2 RANGES - 6 FAST GATE TIMES
e 1 PPM TCXO STANDARD

¢ HIGH STAB 0.2PPM TCXO OFPTION
® MANUAL HOLD FUNCTION

@ BLANK DISPLAY FUNCTION

® 8-12V AUTO-POLARITY PWR JACK
e StarCab™ ALUMINUM CABINET

® 1 YEAR LIMITED WARRANTY

MADE IN USA

Auto TriGGER & HoLD - 1.6 GHZ COUNTER

STARTEK stpsances, sc FT LAGENOME A LS4

SIZE: 4"H x 3.5"W x 1"D

#O/S-ATH-15
#HSTB-15

#CC-90
#TA-90
#P-110
#M2071C

ACCESSORIES:

A TH™ refers to our exclusive new "AUTOMATIC TRIGGER & HOLD circuit

with "AUTOMATIC CLEAN DROP OUT". With ATH™ you can say good-bye 10
almost all of that annoying random counting and the false readings we have
become accustomed to when using portable counters. The model ATH-15 is an
ULTRA HIGH SENSITIVITY, 1 MHz to 1500 MHz frequency counter with an
INTEGRATED BAR GRAPH circuit which instantly displays the signal strength of
an input signal from <1 MHz to 4 GHz. When the ATH™ feature is used, the
counter displays the last readable signal received. It automatically triggers on a
readable signal and automatically switches to the "hold® status when the signal
dissapears. Because of AUTO TRIGGERING, the first reading is correct. If the
signal stops in the middie of a sample or gate time, the last complete accurate
raach will be L&ayed and the unit switched back to "HOLD" status, hence the
"AUTOMATIC CLEAN DROP OUT" prevents the display of erroneous data, all this
is done automatically, with hands free operation - and it works t M
We are further responding to user requests by offering a "ONE-SHOT ATH™
option. This consists of a ONE-SHOT select switch, a push button RESET switch
and two LED indicators all located on the top of the counter (not shown). When
this function is used, the first readable signal that triggers the counter will be heid
on the display until manually reset. One push of the reset button will reset the
display to zeros and enable the one-shot circuit again. The display can be blanked
or turned off pending the auto triggering from an input signal, which also saves

wer under battery operation.

ESPONSE TIME defined as the time from the beginning of the input signal to a
stable, accurate, readable dtsei'gz%has been dramatically speeded up. The
RESPONSE TIME is actua faster than previous models and if you

consider not having to manualiy throw the hold switch, at just the right time, the
ATH-15 is functionally the fastest counter you can buy !l
SAY GOOD-BYE
TO RANDOM
COUNTING &
FALSE READINGS

AF SInAL STRENGTH

CHECK IT OUT. . . BEFORE YOU BUY A COUNTER
Dnesﬂﬂﬁraphgmmm or 3 gate times delayed?

#ATH-15 FREQUENCY COUNTER
WITH NI-CADs & 110VAC ADP  $235. Does unit SELF-OSCILLAT
FACTORY INSTALLED OPTIONS:

ONE-SHOT ATH™
HIGH STAB TCXO 0.2ppm

BLACK VINYL ZIPPER CASE
TELESCOPING BNC ANT
PROBE, 200 MHZ, 1X-10X
CABLE FOR MFJ-207/208

Does Bar Graph work every r 2 GHz? With HOLD on?
Does HDLD switch change TE selection when turned off?
random count with no input signal?
How many switches needed to select range? Gate times/range?
40 How long does unit operate with batteries? One hour?

100. NO PROBLEMO with STARTEK POCKET COUNTERS™ I

Orders & Information
g| ALMODELS  SGE5e1-3211
39, WE SHIP Orders only
0| carepaAY ] 800-638-8050

FAX 305-561-9133

total. COD fee $4. V MC or DISCOVER accepled. Prices

TERMS: i charges for Florida add $4 + tax,
STARLEL_NEHNATIENAL '.N_E. US & Canada 506 ($4 min - $10 max), others add 1;% of
o\

398 NE 38th St., Ft. Lauderdale, FL 33334 & specifications subjec! fo change without notice or obiigation.

CIRCLE 247 ON READER SERVICE CARD
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Figure 3. Schematic diagram of the optional
output filter board.

Install the transistors next, matching the
shapes 1o the shapes on the board to assure
proper pin arrangement. Q1, the TIP125,
shouldn’t need any heat sink, but Q2 (an
MRF517 or 2N3866) will—a top-hat type
will be adequate. The MRF476, Q3, also
needs to be heat-sinked, preferably to the
back panel of the radio. Be sure to use ther-
mal goop, a mica insulator and a nylon
screw 1o attach this transistor to the case. For

testing, you can use thermal goop and a TO220 heat sink, but don’t

run it for long!

By now you're almost done. Just install the rest of the parts.
They're all passive components so there is no “backwards”—but be
sure to get them in the right spots! As always, double-check your

work.

Attach a dummy load (50 ohms 5 or more watts will work fine) to
the SO-239 RF output connector. Turn SW1 to “transmit™ to apply 12
volts to J4. Attach your voltmeter to the “hot™ end of R5. With the
key jack open, you shouldn’t read more than 0.1 volt. With the key
jack shorted, you should read around 2 volts. A small difference is

TECHNO Varial
WHIZZY 7

Main Amp
O O
Power
O O By N9JZW Channel Selector

Figure 5. Front panel pattern for the Techno-Whizzy 1. Blow up this figure with a copy
machine to fit vour cabinet.

Parts List: TW1 XMIT Linear Amplifier

ltem Quantity Reference Part
1 2 C1,C6 0.1 uF ceramic
z 4 C2,C4,C5,C10 2uF ceramic
3 1 C3 0.47 uF ceramic
4 1 C7 0.001 uF ceramic
5 1 Ji key jack
6 1 J2 low RF in
7 1 J3 RF out to antenna
8 1 J4 power 12 volls in
Continued on page 85 9 { L1 100 mH 2A choke from Radio Shack
10 1 Q1 TIP125
1 1 Q2 MRF517 or 2N3866
12 1 Q3 MRF476
13 1 R1 10k ohm 1/4 walt
14 1 R2 2.2k ohm 1/4 wall
15 1 R3 330 ohm 1/4 watl
16 1 R4 30 ohm 1/2 wall
17 1 R5 75 ohm 1/2 wall
18 1 R6 3.9 chm 1/4 watt
19 1 R7 5 ohm 1/4 watt (4.7 will work)
20 i R8 62 ohm 1 walt
21 1 R9 24 ohm 1/2 wall
22 1 R11 1.2 ohm 1 walt
23 1 R12 1.3 ohm 1 walt
24 1 Swi T/R swilch DPDT toggle
25 3 T, T2T3 4:1 balun on BN-43-202 core
Note: A complete kit of parts (including the PC boards) is available from Elktronics
Northeast, Ri. 1 Box 789, Hancock NH 03449. Phone: (603) 525-4001. Prices as
follows: DDS VFO module — $99; Diode Matrix module — 549, Power Amplifier
module — $49; Oulput Filter module (specify band) — $10; A complete package of
all modules — $199. The Qualcomm Q2220 DDS chip can be ordered separately for
$39. All prices include postage.

Figure 4 (a). PC board foil pattern of the output filter board. (b).

Parts placement.

Elched and drilled PC boards for this project are also available separalely from FAR
Circuits, 18N640 Field Court, Dundee IL 60118. Pricing: DDS VFO PC board — $8;
Diode Matrix PC board — $8; Power Amplifier board — $6; Output Filter — $3. Please

Table 1 add $1.50 per order.
i The Q2220 (as well as data sheets) is avallable directly from Qualcomm, 10555
Component Values for the 5-Pole Harmonic Output Filter Sorrento Valley Rd., San Diego CA 92121; (619) 597-5005. The price is $49 (1-24

Band C1,C3 c2 L1,L2 Winding Information qty.); $150 minimum order.

160m 1000pF  2700pF  6.55puH 36 tums on a T50-2 toroid core The CA3338A, the 55 MHz clock oscillator and most of the small paris are available
80m 470pF  1500pF 3.08uH 25 tuns on a T50-2 toroid core from Digi-Key; (800) 344-4539.
40,30m 220 pF 560pF 1.19pH 17 tums on a T50-2 toroid core Toroids are available KA7QJY Components Stevig), Box 3893,
20,17,15m 100 pF 270pF 0568 uH 12 tums on a T50-2 toroid core UT 84323; Tel:(801) 553_,:;“3 S o v .
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Thruline Directional Wattmeter—
The worldwide standard in

directional wattmeters.
® Accurate within +/—-5% of full scale
reading.

® Measures forward or reflected power in
coaxial transmission lines under any
load condition.

® Power range from 100mW to 10kW,

frequency range from 0.45 to 2300MHz.

® (ltilizes Bird's "QC" quick change
connectors for interchangeable field
operation without recalibration.

® Built-in remote-reading capability.
® Peak reading version available.

Call or write today for more details on the
industry Model 43 wattmeter and to receive

a complete Bird catalog.

Electronic Corporation

Michioan' @

SALES

23040 Schoenherr, Warren, Ml 48089 ,———

oan

30303 Aurora Rd., Cleveland, OH 44139 US.A. = (216) 248-1200
TLX: 706898 Bird Elec UD = FAX: (216) 248-5426
WESTERN REGION OFFICE: Ojai, CA = (B05) 646-7255

CIRCLE 176 ON READER SERVICE CARD

COMPONENTS

Whether you order 1 part or
all 42,149...MOUSER stocks
and...ships same day!!

CALL...
(800) 992-9943

for your
FREE
CATALOG

=\ 2401 Hwy 267 N.
Mansfield, TX 76063

MOUSER

ELECTRONICS

Sales & Stocking Locations Nationwide

CiRCLE 64 ON READER SERVICE CARD

ORDERS ONLY 1-800-TRU-HAMM

LOCAL & TECH 1-313-771-4711
1 . SERVICE 1-313-771-4712
~ FAX SERVICE 1-313-771-6546

SERVICE WANT |

tD: QUALITY USED GEAR, CASH OR TRADE

OPEN MON-FRI 10-6, SAT 10-4. SUN CLOSED “ LOOK FOR US

TERMS: Prices Do Not Include Shipping.
Price and Availability Subject to
Change Without Notice

Mosl Orders Shipped The
COD's Welcome ($4.00 +

KENWOOD

Same Day
shipping)

X-MAS Specials on all Major Brands
Kenwood, ICOM, Yaesu

IN 1943!

AT UPCOMING SHOWS L‘T \‘

/ S . Come in for new stocking stuffers

ICOM

YAESU

HI's

TH-28A
2M 2-5W MICRO 40 MEM

TH-78A _
2M/70CM DUAL BAND

MOBILE YHFAJHF

TM-T32A
2MT0CM DUAL BAND

TH-T41A

0 e
]

TH-T41A

HI's

IC-2SAT
2M 2-5W DEL MICRO

IC-2S5RA

8505 TIARE | ZWSCANNERHI

1C-W2A
2MTOCM MICRO

MOBILE YHFIUHF

IC-229H
ZM 45W 20 MEM

IC-2410
2MTOCM 45W DEL

HE EQUIPMENT

IC-735
HF DELUXE COMPACT

IC-765
HF DELUXE TUNER PS

CIFICLE 162 ON READER SERVICE CARD

Hls
FT-411E
2M 2-5W 50 MEM CTCSS

FT-470
2WTOCM 2-5W 50 MEM

MOBILE VHF/UHE
FT-5200

FT-2400H

HE EQUIPMENT

FT-B90
HF DEL MOBILE

FT-1000
HF OSL CATCHER"

73 Amateur Radio Today « January, 1993 15



Number 5 on your Feedback card

Programmable-kFrequency

Audio Generator

High accuracy with digital control.

b 1&51 audio signal generators built

und IC timers or op amp oscillators
require some external capacitors and resis-
tors to determine oscillator frequency. To
obtain high accuracy of an output frequency,
the external capacitors need 1o be adjustable.
If the oscillator is to have several frequency
ranges, you'll need several extemal capaci-
tors in addition to trimmers for fine frequen-
cy adjustments. Some capacitors change val-
ue with aging, so manual adjustments must
be made each time the generator is used.

Digital Audio Frequency Control

Micro Linear makes the ML2035 and the
ML2036 IC sine wave generators needing

by Loyd W. Redman

only one external component, a crystal. The
frequency is digitally controlled, so no ex-
ternal capacitors need 1o be adjusted to
change frequency ranges or to fine-tune a
selected frequency. Figure 1 shows the
schematic of a programmable-frequency au-
dio generator using either the ML2035 or
the ML2036 ICs.

The heart of both the ML2035 and the
ML2036 is a DAC (digital-to-analog con-
verter). We enter a 16-bit digital word serial-
ly and get a sine wave output. Refer to Fig-
ure 2 and we'll review the operation of a
simple DAC. The output directly from our
basic DAC is not a nice smooth sine wave,
but a triangle wave. The triangle wave 1s ac-

tually a series of voltage steps, not the
smooth waveform we would see when an os-
cillator output is derived from the voltage at
a capacitor terminal.

Here's how the voltage steps are generat-
ed. The circuit of Figure 2 can be viewed as
an operational ampifier wired as an inverter,
with separate digitally selectable input resis-
tors. The voltage gain equation for an invert-
ing op amp is: A=Rf/Rin. Our switches are
SPST electronically controlled, solid-state
switches. Suppose the digital control word
contains four bits. We then have 16 possible
output voltage steps. When the digital word
is 0001, S4 is closed, connecting +10V to

Continued on page 18
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Figure I. Programmable-frequency audio generator circuit diagram using the ML2036 or the ML2035. Dashed lines indicate changes in

wiring when using the ML2035.
16 73 Amateur Radio Today + January, 1993



FeepBack

In our continuing effort to present the
best in amateur radio features and
columns, we recognize the need to go di-
rectly to the source—you, the reader. Arti-
cles and columns are assigned feedback
numbers, which appear on each
article/column and are also listed here.
These numbers correspond to those on
the feedback card opposide this page. On
the card, please check the box which
honestly represents your opinion of each
article or column.

Do we really read the feedback cards?
You bet! The results are tabulated each
month, and the editors take a good, hard
look at what you do and don't like. To
show our appreciation, we draw one feed-
back card each month and award the
lucky winner a free one-year subscription
(or extension) to 73.

To save on postage, why not fill out the
Product Report card and the Feedback
card and put them in an envelope? Toss
in a damning or praising letter to the edi-
tor while you're at it. You can alos enter
your QSL in our QSL of the Month con-
test. All for the low, low price of 29 cents!

1 Never Say Die

2 Letters

3 QRX

4 Techno-Whizzy 1, Part 2

5 Programmable-Frequency

Audio Generator

SP-1 Transceiver

7 Twin Crystal Ladder Filters

8 Review: Down East Microwave
DEM 432K

9 Handi-Beacon

10 Review: SR4 Multimode
Simplex Repeater

11 Homing In

12 Hams with Class

13 Carr's Corner

14 Ham Help

15 ATV

16 1992 Index

17 New Products

18 QRP

19 Ask Kaboom

20 Packet & Computers

21 RTTY Loop

22 Special Events

23 73 International

Above and Beyond

Updates

Barter 'n’ Buy

Random Output

28 Propagation

29 Dealer Directory
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SPECIFICATIONS

The T270 mobile dualband molorola tmﬂ mouni

anlennas are Io provide of

riminalting users of Doth amaleur an
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or: Black; Impedance: 50 ohms
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Z-D ENGINEERING

Specialists in CATV Hardline Matching
Transformers, Power Dividers and Related

R.F. Devices. i ’

Built to fit 1/2, 3/4 and 7/8 inch hardline, or
can be customn built for other sizes of hardline
and any frequency between 50 MHz and 1.3
GHz. When ordering, please include a 4 inch
section of your hardline and specify the de-
sign frequency uou need.

144 MHz units are $34.95 per pair. 222
MHz, 440 MHz, 903 MHz and 1296 MHz
units are $32.95 per pair.

Add $5.50 per pair UPS shipping (U.S. only).
Ohio residents add 5.5% sales tax.
Custom built prices on request.

ZD ENGINEERING

Paul H. Darwactor, W8ZD
605 Balsley Avenue, Findlay, OH 45840

A DIVISION OF LJ ELECTRONIC INDUSTRIES |

gﬁnll_nn. They bring dual band operalion lo i
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SHF 1240 Complete Transverier

SHF SYSTEMS No tune linear transverters and transverter kits for
902, 1269, 1206, 2304, 2400, 3456 MHz. All use 2m i.1.g13.8V. Kits
include mixer and L.O. P.C. boards, xtal and all components. Built
units include |F.JD.C. switchboard, connectors and compact low
profile housing. Other frequency options in amateur band availabie
SHF 900K 902-306 MHz SOmW Kit$139 Built 265
SHF 1240K 1296-1300 MHz 10mW Kit$149 Built$265
SHF 1269K 1268-1272 Oscar Mode L10OmW  Kit§$140 Built$255
SHF 2304K 2304-2308 MHz 10mW Kit$205 Bullt$325
SHF 2401K 2400 MHz Mode S rev Conv  KIt$155  Bullt$255
SHF 3456K 3456-3460 MHz 10mW Kit§205 Built$325
SHF 5760K 5760 MHz/1296 IF D.5mW KitS170 Built$260
new oen 432K 420-450 MHz 10m IF TOmW Kit$150 Buil$27s

DOWN EAST MICROWAVE
Bill Olson, W3HQT ’j -
m Box 2310, RR1 Troy, ME 0487

(207) 948-3741 FAX: (207) 948-5157

MICROWAVE AMPLIFIERS

from

DOWN EAST MICROWAVE

Linear Power Amps
for SSB, ATV, FM, 902—1296—2304—3456MHz

2303PA  10mW in 3Wout 1240-1300 MHz $130
2318 PAM 05Win 18Wout 1240-1300 MHz $205
2335PA 10Win35Wout  1240-1300 MHz $325
2340PA  1Win 35W out 1240-1300 MHz $335
2370 PA  5Win 70W out 1240-1300 MHz $695
3318PA  1Win 20W out 902-928 MHz $275
3335PA  14Win 40W out 902-328 MHz $335
3310PA  10mW in 10Woul  902-928 MHz $150

432 PA 70mW in 18W out 420-450 MHz $180
TR Swilching available, all 13.8 VDC /Some available in kil form
Low Noise Preamps & preamp kits—432, 902, 1296,
1691, 2304, 2401, 3456 MHz, 5.7 and 10 GHz.

JILNA preamp 6dBNF 902 MHz 138V § 9%
Z3LNA preamp GdBNF 1296 MHz 13y § 985
13LNA preamp .7dBNF 2300-2400 MHz 13y 5130

1691LNAWP preamp 10BNF 1691 MHZ mastmounted 136V $140
S01TLNAK  preamp kil 6d8 § 40
Preamp kits for 2304-10 GHz Write or Call

CALL OR WRITE FOR MORE INFORMATION

i l = DOWN EAST MICROWAVE C

400-1700 MHz

Bill Olson, W3HQT
(207) 948-3741 FAX: (207) 948-5157

Box 2310, RR1 Troy, ME 04987
MICROWAVE ANTENNAS

Loop Yagis, Power Dividers, Stacking Frames, Complete
Array of 902, 910, 1269, 1296, 1691, 2304, 2401, 3456
MHz. For Tropo, EME, Weak Signal, OSCAR, ATV, Re-
peaters, WEFAX, Commaercial point to point. Available in
kit form or assembled and tested.

3333LYK 33el loop Yagi Kit 902 MH:z 18.5dBi § 95.00
ZUSLYK 45el loop Yagi Kit 1206MHz 21d8i § 9500
2445LYK 45¢! loop Yagi Kit 1266 MHz 21dBi  § 9500
1844LY 44el loop Yagi(assem.) 1691 MHz 21dBi  $105.00
2355LYK 55el Superlooper Kit 1296 MHz 22dBi $108.00
1345LYK 45el loop Yagi Kit 2304 MHz 21dBi $§ 79.00
S45LYK d5el loop Yagi Kit 3456 MHz 21dBi § T9.00

Now in stock- VHF & UHF Yagi's by Rutiand Amays
Other models available. Call or write for catalog.

DOWN EAST MICROWAVE
Bill Olson, W3HQT
Box 2310, RR1 Troy, ME 04987
(207) 948-3741 e
FAX: (207) 948-5157 e |

PHONE: 419-424-8765
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Programmable-Frequency
Audio Generator Continued from page 16

the end of the appropriate resistor in the net-
work so the gain of Ul, Rf/Rin, becomes
1/16 or 0.0625. The output voltage will be
0.0625 x 10V or 0.625V. Thus, the second
output voltage step will be 1/16 of the refer-
ence voltage. If our up-counter begins at
0000, the 10V reference 1s not connected to
Ul, so the first voltage step is OV. Our word
generator continues to enter digital words in
sequence to 1111. At a count of 1111,
switches S1-S4 are closed, connecting resis-
tors in the network to produce an amplifier
gain of 0.9375 and an output voltage of
0.375V, 15/16 of the reference voltage.

At this point you may ask, “Where's the
rest of the triangle wave?” With digital con-
trol words of 0000 to 1111, our output is on-
ly one quadrant of the triangle wave. Our
control logic now directs the word generator
to count down in the sequence 1111 to 0000.
This will get our output steps back to OV.
Now we need to generate the negative-going
half of the triangle wave. The sign bit from
our word generator causes the control logic
to change the position of S5, disconnecting
the input to U2. The word generator counts
up, then down, producing the negative-going
alternation of our triangle wave.

If we apply an 8-bit digital control word
and modify our switches and input resistors,
we can produce an output voltage of 128 (27)
steps. The 8th bit 1s used as the sign bit. We
observe that the more voltage steps we have,
the nearer the output of our DAC resembles
a true triangle wave.

We could use a triangle wave as an audio
test signal but the results wouldn’t be as sai-
isfactory as if we had used a true sine wave.
Figure 3 shows a comparison of amplitudes
between a triangle wave and a sine wave,
one quadrant only. You can see that al an an-
gle of about 55 degrees, the difference in
amplitude between the two signals is about
2V,

The ML2035 and the ML2036 add two
important blocks to our basic DAC that give
us a near-ideal sine wave output. (Detailed
spec sheets are available from Micro Linear,
2092 Concourse Drive, San Jose CA 95131.)
The first of these functions is a sine look-up
table. Remember back before the advent of
hand-held calculators, when your math text
contained tables of sine values for angles 0
degrees to 90 degrees? The sine look-up
table 1s in the form of a read-only memory
(ROM). The instantancous value of the out-
put voltage is derived from the value of the
sine of an angle that is a multiple of 90/128,
or about 0.703 degree. The output waveform
is still a series of voltage steps. You can ob-
serve these steps with your 'scope if you
operate the circuits with a clock input much
slower than the recommended minimum of
3 MHz.

The second added block in our circuit ap-
pears just before the output. This block is a
low-pass (smoothing) filter. Many of the in-
ternal functions of the ML2035 and the
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(a) REFEREMNCE
VOLTAGE VARIABLE GAIN UNITY GAIN
Vrgf = +10V INVERTING AMP INVERTING AMP
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GENERATOR  |-o-—f ELECTRONIC |- ST

COUNTER) S e LS : out

1 f I Ri=Rin
CONTROL _DUTPUT_POLARITY CONTROL _1
L iGN BIT LDGIC

Figure 2. Block diagram of a basic digital-to-analog converter (DAC).

ML2036 operate at 1/4 clock frequency, 750
kHz, if our crystal is 3 MHz. Since we re in-
terested in frequencies of 20 kHz or less, the
low-pass filter removes most components of
the higher frequency that are “straying”
around in the close confines of our integrat-
ed circuits.

How the Circuit Works

At initial power on, our circuit does noth-
ing and we observe these conditions: The QI
output of U7, a J-K flip-flop, is high. This
high, connected to the master reset pins of
U3, a 74LS93 4-bit binary counter, causes
all the outputs of the counter to be low,
0000. With the master reset pins high, count
is inhibited even though the 74L.593 is being
clocked by the pulse train from pin 4 of the
ML2036. The CLKout2 signal frequency 1s
1/8 our crystal frequency.

After we apply the 16-bit word to J1, cir-
cuit action is started by depressing and re-
leasing S1. This sends a momentary high to
one input of US, a quad two-input OR gate,
bringing pin 3 of US high, toggling U7. The
Q1 output of U7 connected to the master re-
set pins of our counter goes low, enabling
the 74L.593 1o start counting.

Now that we have the circuit action start-

(=
1

SINEWAVE QUTPUT
| PHASE ANGLE OF

EACH STEP « 90/028 « 0.703°
= INST. Vgt * SING x 1OV

TRIANGLE WAVE QUTPUT
AMPLITUDE OF EACH STEP
» 14128 LIOV)

DUTPUT VOLTS ( Vpg # 10V
o T Lt T [l -4 & ] i
L T T T

DEGREES

o 20 MN* ap* W 0 Wt Kt =

|" ] 1': 1. 1 l.l - IIF_“i" 'I'l i 'I

0 20 30 40 S0 B0 T 80 =0 W00 M0 20 28
HUMEBER OF QUTPUT YOLTAGE STEPS

Figure 3. Comparison of one-quadrant out-
put voltages from a DAC,

ed, we'll describe how we use the ML2036
since il has several features that the ML
2035 does not have. The two main support
circuits for the sine wave generator are U2, a
16-input multiplexer, and U3, a 4-bit binary
counter. The frequency of the sine wave out
of the ML2036 is determined by a 16-bit
digital word serially clocked into pin 6, SID
(serial input data).

The magnitude of this 16-bit value is
determined by the equation: n(10)=
(fout x 2*)/(fCLKin). If we use a 3 MHz
crystal, this equation becomes: n(10)=

S| FI T

3 uz Fa
I 7905CT l !’
C3
;I_ | cht R2 i)

Figure 4. Schematic diagram of the +/- 5 volt power supply.
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MOBILE « Hi Q air-wound coils 146/220/446 MHz

* Minimum SWR - excellent peror- MOBILE TRIBANDER!

Pin Pout Ic Galn/NF (138 W)
Model (W) (W) (A)(dB) (dB) Type

mance on all HF bands
00038 15 1080 6 1506 A P‘*EAR o e o i Tribander with gain
%gg 1 :;ﬂ 15/06  Standard f = Fits standard 3/8-24 SAE mounts GAIN: 146 MHz 2 1548
05106 10 1‘.-’3 15}'?5 Repeater e * Various length base masts & whips 222 MHz 3.2dB
0510R 10 170 2 I’-lepeas [i"“m' ; a2 SEND FOR A FREE BROCHURE! iy oo
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0550G a-10 375’ HPA Henry Allen WBSTYD Designed for use with

0550RH 510 375 -/~ Repeater HPA | 300-LUV-BUG-1 Toll Free order lin by kot

0552RH- 2540 375 -} Repeater HPA S L - - S
D GLA Systems .mm!

406 15 1050 & 1506 LA . o) POK A5

14066 o5 100 12 15;"['-{5 Standard 8, G Caddo Mills, TX 75135

1409G 2 150 25 15/06 Standard T ;

1409R 2 150 24 -~ Repeater

14106 10 160 25 1506 Standard

1410R 10 160 24 - Repeater

14126 25-45 160 20 1506 Standard

1412R 2545 160 19 —~  Repeater e“ ONLY $50!

1450G 9 350 56 15/06 HPA E

{450RH 5 350 56 -~  Repeater HPA 6 ?e F Ac

14526 25 350 50 1506 HPA e TE

1452RH 29 350 50 - Repeater HPA N

1454G  50-100 350 40 1506 HPA | Assembled Cabinets  Antenna Grounding Kits | Have your nwn repeater or link system!

1454RH  50-100 350 40 0 Repeater HPA Easy repealer setup without modification 10 your radio gear., simply

220 MHz SIDPE Box Kits Tower Mounted Box Kils plug in and go! Ideal for cmergency or porable/mobile repeaters!

22036 1-5 1040 6 14/07 LPA UHF & VHF Antenna  Dipole Hangers The BRI-2 works with ANY receiver (or scanner) and ANY II‘:H‘I:-—

22106 10 130 20 14/07 Standard Power Divider Kits Other enclosures miticr. Super sensitive VOX opcration makes sclup ‘I“"E .

2210R 10 130 19 - Fleoeater ‘ inclodes H:lnp.l.?llll'l'lrt_.*l_'llﬂ umers P.t-_v-_.n-.: Jll.lf}fl.'lﬂﬂlx‘ t'nn.i-‘l'll

22126 30 130 16 14/07 Standard Small sheets Aluminum and Brass | _—_— {gn]r :;ﬁ;il—'f okixer- m e

2212R 30 130 15 - Repeater o e G W : i
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2252RH 25 250 36 -  Repeater HPA 5120 Harmony Grove Road, Dover, PA 17315 ey i

22546 v 20 32 14/07 HPA Phone 717-282-4901 -7 AR MR E-;-';,aﬂ:?uhcr.:: CALL/WRITE FOR INFO!
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W06 10 100 19 12741 Standar ‘CIRGLE 222 ON READER SERVICE CARD

4410R 10 100 18 -~ Repeater

44126 20-30 100 19 1211 Standard ’ .

M1 030 100 18 i Repeater We have what you’re looking for

444 1 :

4448R 5 100 22 -~  Repeater HPA G 0 Q S

oo S R I BRIGHT NEON Ls

4450RE 510 175 34 -  Repeater HPA | You'll love our numbers

M6 B 15 N 21 WAL $36.95 Euir;%!hgpgg : QNQOKKf

4454G [E] 175 26 1211  HPA
M454RE 75 175 o Bright Neon QSLs that jump off the wall. sriswEST AT 130
Black ink on 65# Postcard Stock with six e
Neon colors to choose from: Neon Blue, l—-mfw—f-w"f'%ﬁ'%ﬁﬂ'“:—ﬂ——-rp

Neon Purple, Neon Lemon, Neon Orange, — :
Neon Red. and Neon Pink. Printed in format  Send your check or money order along with

& mﬂﬂl?ll o i all-rrmde S shown, state outline & logo included at no E:Priﬂlﬂ;ﬂ ?:r ;:'vfed} Namg. gg:irassr. gncll;diﬁﬂ
ampiitiers (non-rptr) are linear, W y extra charge. (Please indicate if you want ounty), Call Letters an or of Stock 1o
B T S ARRL logo when ordering). Save the hassle BBA&W Printing
dBm 3rd order IP. LPA, Standard and HPA amps are and money, order these QSLs TODAY! 803 N. Front Street
intermitient duty design suitable for base and mobile operation Knowing you'll be hard pressed to beat the McHenry, IL 60050
Repeater amps are continuous duty, class C. price while creating such STAND OUT Custom job or Different Stock, No Problem,
Amplifier capabilities: High-power, narrow or wideband; quality. Call: (815) 385-6005
100-200 MHz, 225-400 MHz, 1-2 GHz. Military (28V), = — —
Commercial, etc. — consuit factory. A complete line of Rx

swp INDIANA HAMFEST
RX Preamplifiers

NF Gain
to

Lo e R s SUNDAY, MARCH 14, 1993
50MHz 052N 5 25 N Open at 8:00 A.M.
144 MHz 14208 S5 24 BNC , i
144 MHz 14208 5 24 N % g Located on the Indiana State Fairgrounds
20MHz 22208 5 22 BNC “ : ;
20MHz 22200 5 2 N o Indianapolis, IN
440MHz 4420B 5 18 GNC ' 'i-
?EUGTSI ﬁggg g }E 'HIHE “ e All Indoors ® Free Parking - Paved Lols ® Ladies Programs ® Forums - Many Natlionally
12GHz 1020 9 14 N Advertised Commercial Dealers ® Flea market

@ Over 500 Tables
Consait your local dealer or send directly for further

product informattion. AN Products Made in USA. Talk-in on the inimitable “Mighty (2.1 KW) 525 - 145.25 MHz

TE TE SYSTEMS  TEL (310) 478-0581
Pty 0. Box 25845 FAX (310) 473-4038 ENJOY A SHOW BY OUR “QUALITY" DEALERS
Angeles, CA 90025 - : : -
Los For Tables: SASE To: Aileen Scales KC9YA, 3142 Market Place, Bloomington, IN 47403, 812-339-4446
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Figure 6. Parts placement for the Audio Generator.

(8,388,608 x fout)/3,000,000=2.7962 x fout.
This gives a decimal (base 10) number
which must be changed to digital (binary)
form. The circuit builder has a variety of
methods to apply the digital word to J1 and
subsequently to the inputs of the 74150; 16
SPDT switches, 16 DIP swilches, or a 16-
key keypad encoder. The 74150 can be visu-
alized as a 16-position rotary switch. When
started, the 74LS93 counter counts 0000-to-
1111, selecting in turn each of the 16 inputs
to the multiplexer, LSB (least significant bit)
first.

Since the output of the multiplexer 1s the
inverted form of the input bit, we route the
inverted bits through one gate of U6, a quad,
two-input NAND gate, on to the SID (serial
data) imput of the ML2036. Each of the 16
bits must be individually clocked into the
ML2036 before the 74150 switches to the
next bit, Pin 4 of the ML2036 gives us a
pulse train at frequency of CLKin/8. We use

20 73 Amateur Radio Today = January, 1993

these pulses to clock the counter (on the
high-to-low transition). Note that the
CLKin/8 signal is also connected to the pin
5, SCK (serial clock) input. The rising edge
of this signal clocks in the bit selected by the
multiplexer. After the 74L.S93 has counted
to 1111, clocking in all the 16 bits, the entire
word must be latched by a falling edge ap-
plied to pin 7, LATI (serial latch). This
falling edge laich signal is derived by feed-
ing the counter outputs to two gates of U4, a
74LS08 quad two-input AND gate. The
74L.S08 serves effectively as a four-input
AND gate. Until the 74L.S93 count reaches
1111, pin 8 of the 74LS08 is low. When pin
8 goes high at count 1111, pin 7 of the
ML2036 goes high. This high is also fed to a
gate of U5, a 74L832 quad two-input OR
gate. Pin 3 of the 74LS32 goes high, “log-
gling” U7, a 74LS73 J-K flip-flop. The QI
output of the 74LS73 is connected 1o the
master reset inputs of the counter, bringing

them high and clearing the counter outpuis
to 0000. As long as the master reset inputs
are high, the counter will not count. With all
the counter outputs at 0000, pin 8 of our
74L.S08, and subsequently the signal at the
LATTI input to the ML2036, go low, laiching
in the 16-bit word. At this latching, the sine
wave output appears at pin 10 of the
ML2036.

Figure 1 shows our ML2036 with all the
bells and whistles attached. S2 provides 2
logic high or low to pin 13, the GAIN input.
When pin 13 is high, the output sine wave
peak amplitude is plus or minus VREF.
When pin 13 is low, the peak output ampli-
tude is plus or minus VREF/2. R3 provides
a variable voltage at pin 9, VREE If a vari-
able VREF is not desired, we tie pin 9
directly to +5V. Our circuit shows pin 2,
PDN-INH (power down-inhibit), tied direct-
ly to -5V. [Ed. Note: You can use the +/- 5
volt supply shown in Figure 4 to power the
Audio Generator.] In this configuration,
when we want the ML2036 to stop generat-
ing an output, we simply shift in a 16-bit
word of all zeros.

The dashed lines in Figure 1 show the
modifications to the circuit when the
ML2035 is used. The main difference be-
tween the two circuits is that we use
a CMOS hex inverter wired as an astable
multivibrator to furnish a clock input to the
741.593 and the serial clock signal to pin 2
of the ML2035.

The circuit builder can’t go wrong by
including an external buffer at the output of
either circuit. The specified output drive ca-
pability is a 1k, 100 pF load. I used the
ML2036 output directly into the auxihiary
input of an audio tape recorder with satisfac-
tory results. I used a 0.5V p-p sine wave,
amplitude adjusted with R3. The LM741 op-
erational amplifier makes a suitable output
buffer for audio frequencies.

Construction

Construction methods are the circuit
builder’s choice. I assembled the circuit
temporarily on modular breadboard sockets
similar to Radio Shack 276-174. I use 22-
gauge jumper wires between IC pins. After
building the circuit and verifying operation,
[ then make a permanent assembly on Radio
Shack’s matching PC board, 276-170. I pre-
fer to use wire-wrap for final connections.
Refer to the master wire list and use a conti-
nuity checker to verify correct wiring before
installing the ICs. Lead dress does not ap-
pear to be critical. In the temporary version
of the circuit, I used a 12 MHz crystal with
untrimmed (1-1/2") leads and connected the
CLKout! pin (6 MHz) to the 74L.S93. How-
ever, the crystal should be placed physically
as close as possible to the CLK in pin. Un-
less your power supply is on the same PC
board as the rest of the circuit, you should
bypass the +5V and -5V connections to the
ML2036 with 0.1 uF ceramic disc capaci-
tors. [Ed. Note: PC boards are available for
the Audio Generator and the +/- 5 volt sup-
ply board (see the Parts List for details).]
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PROGRAMMABLE AUDIO
GENERATOR POWER
SUPPLY

CAUTION
HI VOLTAGE

Q> [0 o %40

T
O = Q|-
U1

Audio Generalor

Figure 7. PC board foil pattern for the +/- 5 volt power

supply.

U1 ML2036 programmabile sine wave generator

U2 74150 16-input multiplexer

U3 74L593 4-bit binary ripple counter

U4 741508 quad, 2-input AND gate

U5 74LS32 quad, 2-input OR gate

U6 74LS00 quad, 2-input NAND gate

U7 74L573 dual JK flip-flop

uUs ML2035 programmable sinewave generalor

us CD4049 hex inverting buffer

Y1 Crystal 3 MHz to 12.4 MHz (see text)

R1,R2 2.2k, 174 W, 5%

R3 10k potentiometer

RT (see text)

Rin (see text)

C1,C2 0.1 uF ceramic-disc capacitor

C3 (see freq. equation for U9)

S1 SPDT momentary switch

52 SPDT switch

o PC board See Note 2

Misc: Perfboard materials, IC sockels, wire, soider, enclosure, hardware, elc.

Power supply parts list.

S1 SPST switch, 6A @ 125V RS# 275-634

F1 Fuse, fast acting, 500 mA RS# 270-1271
Power transformer, 12.6 VCT, 450 mA RS# 273-1365
Bridge rectifier 1A @ 50 PIV RS# 276-1161 or 276-1146
7805CT, +5V voltage regulator RS# 276-1770

U2 7905CT, -5V voltage regulator (See Note 1)

C1,C3 2200 uF/35V electrolytic capacitor RS#272-1020

c2 0.1 uF/35V tantalum capacitor RS# 272-1432

C4 1.0 uF/35V tantalum capacitor RS# 272-1434

R1,R2 330 ohm carbon film resistors, 1/4W, 5% RS# 271-1315

LED1,LED2 Light emitting diodes RS#276-041

PC board See Note 1

Tempe Insight Electronics, Inc.
1515 W. University Drive, Suite 103
Tempe AZ 85281

(800) 677-7716

Parts List

Note 1: The 7905 type -5 voit regulator is not normally stocked by Radio Shack but can be
special ordered from them. IU's also generally stocked by most mail order houses.

Note 2: Etched and drilled PC boards are available from FAR Circuits, 18N640 Field Count,
Dundee IL 60118. The Audio Generator board is $ and the +/- 5 volt power supply board is
$5. Please add $1.50 per order for postage.

Note 3: Micro Linear spec sheets and a distributor list are available from Micro Linear, 2092
Concourse Drive, San Jose CA 95131. Phone: (408) 433-5200. Three of the distributors are:

Interface Electronics Corp. Pioneer Technology
228 South Street
Hopkinton MA 01748
(800) 632-7792

9100 Gaither Road
Gaithersburg MD 20877
(800) 227-1693

330 ohm current limiting resistor
and a LED to each of the four

74LS93 outputs Q0-Q3. The an-
ode of each LED is connected to
the resistor and the cathode is con-

T1
= BK BK AC &
I¢' CAUTION HI VOLTAGE ¢”

nected to ground.

Fabricate a bounceless push-
button switch similar to S1 in our
complete circuit. Connect the mo-
mentary switch and resistors so

the output goes low-to-high when

Figure 8. Parts placement for the power supply.

Checkout

The minimum requirement of instruments
needed for checkout is a logic probe or DC
volimeter, and some form of a simple audio
amplifier, If you want to go first class you
can also use a ‘scope and frequency counter.

This checkout procedure applies to the
ML2036-based circuit. First, open the short
between pin 4 and 5 of the ML2036. Then
open the lead between pin 4 of the ML2036
and pin 14 of the 74LS93. Next, connect a
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the switch is depressed. Connect
the output of this switch to pin 14
of the 74L.893 and pin 5 of the
ML2036. Now turn on the power and apply
a 16-bit word to the 74150. If you're using
an audio amplier to verify the sine wave
generator operation, select a 16-bit word to
produce a frequency you can hear.

Depress and release S1 to “toggle™ flip-
flop U7 and enable the 74LS93. You will
observe that all the LEDs are off, indicating
a count of 0000 which shows us that switch
position 0 (LSB) of the 74150 is selected.
Now depress the bounceless push-button

you have connected to pin 14 of the 74L593.
The low-to-high transition of the output will
clock in the LSB of our 16-bit word. When
you release the bounceless push-button, the
high-to-low transition of the output will
clock the 74LS93 and the LEDs will indi-
cate a count of 0001. Continue operating the
switch until you observe the LEDs indicate a
count of 1111. Depressing the push-button
one more time will clock in the MSB (most
significant bit) and releasing it will cause the
741L.593 count to show 0000, bringing the re-
set inputs high and latching in the 16-bit
word. The ML2036 should now be generat-
ing the desired frequency.

After you have verified proper operation
of the circuit, disconnect the LEDs and cur-
rent-limiting resistors. Disconnect your tem-
porary push-button switch and replace the
short between pins 4 and 5 of the ML2036.
Finally, replace the connection between pin
4 of the ML2036 and pin 14 of U3. Your cir-
cuit 1s now ready to be used as an audio fre-
quency lest generator.

See Table | on page 30



ASTRON

CORPORATION

9 Autry
Irvine, CA 82718
(714) 458-7277

MODEL VS-50M

=

SPECIAL FEATURES

» SOLID STATE ELECTRONICALLY REGULATED

* FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

* CROWBAR OVER VOLTAGE PROTECTION on all Modeis
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L

» MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

* HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD except for RS-3A

* DNE YEAR WARRANTY = MADE INUS.A.

ASTRON POWER SUPPLIES

* HEAVY DUTY = HIGH QUALITY » RUGGED » RELIABLE »

PERFORMANCE SPECIFICATIONS

« INPUT VOLTAGE: 105-125 VAC

* OUTPUT VOLTAGE: 13.8 VDC * 0.05 voits |
(Internally Adjustable: 11-15 VDC)

* RIPPLE Less than Smv peak to peak (full load &
low line)

* All units available in 220 VAC input voltage
(except for SL-11A)

SL SE Colors  Continuous Ics* Size (IN) Shippin
MODEL Gray Black Duty [Amps) (Amps] HxW=xD WL. [Ibs.
» LOW PROFILE POWER SUPPLY
SL-11A B B 7 11 2% x T% x P 1
) " Continuous ICS* Size [IN] Shippin
RS-L SERIES MODEL Duty [Amps) [Amps) HxWxD ’ln'a'LII bs.
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3% x 6% x 7'%
RS-5L 4 5 3% x 6% x 7% 7
* 19" RACK MOUNT POWER SUPPLIES
Continuous ICS™" Size [IN) Shippin
MODEL Duty (Amps] {Amps) HxWxD W [Ibs.
RM-12A E 12 5% x 19 x 8% 16
RAM-35A 25 35 5% x 19 x 12% 38
RM-50A 37 50 5% x 19 x 12% 50
RM-60A 50 95 7 x19x12% 60
* Separate Volt and Amp Meters
B v, RM-12M 9 12 5% x 19 x B 16
: RM-35M 25 35 5% x 19 x 12% 38
RM-50M 37 50 5% x 19 x 12% 50
RM SERIES MODEL RM-35M oo o &= B o
Colers Continuous ICS* Size (IN) Shipping
HS'A SEI:“ES MODEL Gray  Black Duly (Amps) (Amps) HxWxD Wt. (Ibs.)
RS-3A . 2.5 3 3 % 4% x 5% 4
RS-4A L . 3 4 3% x 6% x9 9
RS-5A . 4 5 3% X 6% X T% T l
RS-TA . ’ 5 7 3% x 6% x9 8
RS-TB . . 5 T 4 x T% x 10% 10
RS-10A . . 7.5 10 4 % 7% x 10% 11
RS-12A d E 9 12 4% x 8 x 9 13
RS-128 . 9 12 4 x T x 10% 13
RS-20A . . 1 20 5x9x10% 18
RS-35A . B 25 35 Sx 11 x 11 27 l
RS-50A , 37 50 6 x 13% x 11 46
Continuous ICS* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi, (lbs.)
» Switchable volt and Amp meter
RS-12M 9 12 4% x8x9 13
= Separate volt and Amp meters
RS-20M 16 20 5 X9 x10% 18
RS-35M 25 35 X1t x 1 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M
VS-M AND VRM-M SERIES « Separate Volt and Amp Meters » Output Voitage adjustable from 2-15 voits » Current limit adjustable from 1.5 amps
to Full Load
e — I Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD wt. (Ibs.)
r @13.8VDC @10vDC @5VDC @13.8V
VS-12M 9 5 2 12 4% x8x9 13
VS-20M 16 9 4 20 2 X 9 x 10% 20
VS-35M 25 15 7 35 B XXM 29
VS-50M 37 22 10 50 6 x 13% x 11 46
= Variable rack mount power supplies
VAM-35M 25 15 7 395 % X 19 X 12% 38
MODEL VS-35M VRAM-50M 37 22 10 o0 5% X 19 x 12% 50
—
RS-S SERIES * Built in speaker
Colors Conlinuous ICS" Size (IN) Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD Wi. (lbs.)
RS-TS . . 5 T 4 X T x 10% 10
RS-10S . . 7.5 10 4 x TV X 10% 12
RS-125 . . 9 12 4% x8x9 13
RS-20S . . 16 20 5x9x10% 18
MODEL RS-12S

"ICS— Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)
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The SP-1 Transceiver

Build the HF “Spider.”

"[‘he idea of bringing ham radio along on a
wilderness jaunt has strong initial appeal,
but when the details are itemized it becomes
apparent that sheer weight and volume will
displace the truly essential needs like drinking
water, food, and raiment.

Let’s see . . . I'll take the back-up transceiv-
er, deep-cycle trolling battery, wattmeter, an-
tenna tuner, memory keyer, headphones, wire,
coax cable . . . wait a minute! Is this Field Day,
or a camping trip?

While I don’t mind exposing myself to the
great outdoors, even the back-up transceiver
has considerable monetary value (and weighs a
ton!). No; what I need is a rough-and-ready
rig. Something so inexpensive that it could al-
most be considered a “throwaway.”

The “Spider™ Solution

The SP-1 Spider is designed to fit this bill.
["ve nicknamed it after our friend the arachnid
because, in ordinary operation, you plug in a
crystal and wait, patiently if necessary, for
your next victim to arrive on frequency! For
wildemness skeds, the gang back home is well
accustomed to digging weak signals from the
noise, but in case they've exaggerated their ra-
dio prowess, I've allowed one full watt of
transmitter power: perfect for a battery of
“AA" cells. At home they can adjust power as
needed, so the SP-1 receiver section is nothing
special: a direct-conversion mixer and IC au-
dio amplifier. Provision for an audio bandpass
filter is included.

A well-designed VFO may be drift-free at
home, but in the ever-changing outdoors, crys-
tals are far more predictable, especially in this
category of simple equipment, As presented,
the Spider holds two swilch-selectable FT-243
lype crystals, though other arrangements are
possible. A single HC-18 wire-lead crystal, for
example, can be installed directly on the PC
board, or a rotary-switched bank of them might
replace the octal socket used here.

It’s a bit preposterous o carry accessories
bigger than the rig itself, so ['ve included a
built-in telegraph key and, instead of visual
output indication, a “smart-tone.” This circuit
monitors RF output and varies the sending
sidetone pitch accordingly. You can be sure
you re on the air if you hear “good tone” when
you close the key, so leave the wattmeter at
home!

Portable operation isn’t the only possibility
for this rig. It should work even better with the
well-deployed sky hooks in your back yard.
And if you find a prospective Novice interested
in telegraphy, it might make a great loaner. Dis-
able the transmitter and you've got, essentially,
a code practice set with a built-in receiver.
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by Mike Agsten WABTXT
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Circuit Description

If you judge a circuit’s simplicily by transis-
tor count alone, the SP-1 may appear more
complex than necessary to fill the needs listed
here. But, most generic transistors cost little
more than capacitors so | tend to use them
with impunity wherever the need to “transfer
resistance” occurs, and let the chips fall where
they may. Q3 (see Figure 1) is one example of
this approach. It's not essential but it does al-
low you to operate oscillator QI at reduced
current drain during receive (a battery-saving
feature) without sacrificing drive to final am-
plifier Q2 on transmit. During receive, Q4 pre-
vents the emitter-base junction of Q2 from
otherwise clipping the oscillator waveform,
which may lead to undesired receiver respons-
es. It also provides a handy place for leading-
edge envelope shaping with R9, R10 and C8.

During receive, incoming signals pass
through L3, L2, CI5 and CI19 to receiver-
tuned circuit T2/C25 and gate | of mixer Q7.
With the oscillator signal via C18 present at
gate 2, Q7 produces the desired audio beal
note which proceeds through volume control
R31 to audio amplifier Ul. This LM386 IC
provides enough power gain to drive a small
loudspeaker at home, or ear buds or head-
phones in the field. Should you desire an audio
bandpass filter, insert it in place of wire
jumper W3, Receiver fine-tuning is accom-
plished by varying the tuning voltage on DI
with RIT control R32.

Automatic T/R switching (QSK) begins at
key closure. Q8 switches on, rapidly energiz-
ing the 12T bus. 12T, the master control signal
in this rig, switches many circuits. Let's take a

Photo A. The SP- arme rrw‘efver:

Number 6 on your Feedback card

look at each, in case you need to troubleshoot.
D4, via RI11, tums on to protect the receiver
input. Q5 turns on and, by grounding DI tun-
ing voltage, frequency shifts oscillator Q1
down about 1 kHz, the actual amount depend-
ing on band and L1 inductance.

Q6 mutes the receiver audio while sidetone
from Q9 and level adjustment R22 takes over
the audio channel. Q4 turns on and keys RF
power amplifier Q2. Transmitter RF is routed
through low-pass filter L2/L3 to the antenna
terminal, and via C16 to RF detector D3. The
output level detected by D3 controls Q10 con-
duction which, in turn, varies the program
voltage to Q9, with a programmable unijunc-
tion transistor used here to generate sidetone.
Full RF output cuts off Q10, raising Q9’s pro-
gram voltage and lowering its output frequen-
cy to the normal pitch. This “smart-tone” ac-
tion is far from linear but still very useful. A
dying battery, for instance, will produce a ris-
mg sidetone pitch when the key is held down
(time to revert to smoke signals or a message
in a bottle!). Upon key release, C27 shapes the
trailing edge and Q6 with C20 covers up the
receive-recovery pop.

Construction

In the top view photograph of the Spider,
you can see the octal crystal socket in the left-
rear corner. Crystal select switch S2 is just in
front. TBI1, a four-lug terminal board, mounts
along the rear of the top panel. Its tcrminals are
numbered 1 to 4, going from left to right. Con-
nections are DC power to | (+) and 2 (-) and
antenna system to 3 (ground) and 4 (hot).
Along the right edge are 3.5 mm jacks for



RAMSEY ELECTRONICS

WM’ IIIII:IIII
| SERVICE MONITOR

COM-3, the world's mos! popular low-Ccost senace monk-
0. For shops big or small, the COM-3 delivers advanced
capabiites for a fantatic price—and our new lease pro-
gram aflows you 1o own a COM-3 for less than $3.00 a day,
Features +Direct eniry keyboard with programmable
mamory sAucio & transamitter frequency counter sLED bar
graph frequencyferror deviation display «0.1-10.000 uV
output levels eHigh receive sensitivity, less than 5 vV
=100 kiHz 10 998 9995 MMz «Continuous frequency cover-
age sTransmit protection, up 10 100 waits «CTS one
encoder, 1 kHr and external modulation

CT-70 7 DIGIT 525 MHz

Ramsey Electronics has been manufacturing elec-
tronic test gear for over 10 years and is recognized for
its lab quality products at breakthrough prices. All of
our counbers canry a lull one-yaear warranty on paris

_FREQ. RANGE | SENSITIVITY

FREQUENCY COUNTERS

GT-90 9 DIGIT 600 MHz

manufaciurer of low-Cost counlérs in the antire Telescopic ship antenna—BMNC plug, WA-10 $11.95
U S A Compare spechcanons. Our counters are full- High mpedance probe, kght ioading, HP-1 §1695
featurad, from awdio 1o UHF, with FET high Low-pass probe, audio use, LP-1 $16.85
impedance mput, propef wave shaping cincuitry, and Direct probe, genaral purpose use, DC-1 $16.95
durable high quality epoxy glass plated-thru PC Tilt bail, elevales counter for easy viewing, TB- ?D .. §$8.85
board construction. Al units are 100% manufactured Rechargeable internal battery pack, BP-4 ... $8.95
inthe U.S.A. All counters featura 1.0 ppm accuracy. CT-90 oven timebase, 0.1 ppm accuracy, OV-1 59.95

Finally, a low-cosi lab guality signal generalor—a true
ahernatrve 10 Ihe 57,000 generators. The RSG-10 is a
hard working, bul easy 10 use generator igeal for the lab
as wall as for production lest. Lease it for less than $3.00a
day. Features =100 kHz 1o 999 MHz » 100 Hz resolution to
500 MMz, 200 Hz above » = 130 to + 10 dBm output range
o(.1 dB output resolution =AM and FM modulation =20
programmabile memories «*Dutput salecton in volls, dB,
dBm with instant converson babwesn units «AF outpol
roverse power protecied =LED desplay of 3l parame-
lers—nd analog guesswork!

CT-125 9 DIGIT 1.2 GHz

NEW CT-250 2.5 GHZ

T-Eﬁ'.lI 20 Hz-600 MHz < 25 mV 10 500 MHz

1 Hz. 10 Hz $189.95

CT-70 20 Hr-550 MHz < 50 mV to 150 MHz Fi 1 Kz, 10 Hz, 700 Hz £139.95
CT-90 10 Hz=600 MHz < 10 mV to 150 MMz 0.1 Hz, 10 Hz, 100 Hz $169.95
<= 160 m\V to 600 MHz

Prescalaf divida by 1000

SPEED RADAR | BROADBAND
$89.95 | PREAMP

guency counter, Flat

radar kit “clocks" cars, planes, boats,
horses, bikes or any large moving ob- || PR-2. wired, includes
ject. Operates at 2.6 GHz with up o :

CT-125 10 Hz-1.25 GHz < 25mV 1o 50 MHz 9 0.1 Hz, 1 Hz, 10 Hz $189.95
< 15 mV 1o 500 MHz
< 100 m¥ 1o 1 GHz
CT-250 10 Hz-2 5 GHz < 2% mV 1o 50 MMz 9 OTHzZ 1Hz, W0 Hz $249 95
typically 3.0 GHz < 10mV o1 GHz
<50 mV 1025 GHz
P5108 10 MHz-1.5 GHz, < 50 mV Convert your existing counier $89.95

L_.' -
' complete kit ——
n-?' Boost those weak signals o your

scanner, TV, shonwave radio or fre-

Mow low-cost microwave Doppler 1000 MHz. 3dB NF. BNC connectors.
ar kit "'clo  hanas Tl Runs on 12 VDC or 110 VAC
AL adagter
$59.95

to 1.5 GHz

Pick the unit that's right foryou. All
units transmit stable signal in BB-
108 MH2z FM band up 1o 300" excepl
for hi power Fh-4 thal goes up 1o
12 mule

25 dB gain, 1 1o

/4 mile rangs. LED degisl readout

Earphone output allows for listening 10
actual doppler shifl. Uses two 1-Ib cot-

MUSIC MACHINE
Meal kil that will produce 25 aiffar-
enl classical and popular tunes,
piux 3 doorchime Sounds. Lois of
fion o coorDeix. ghop, OF TS &
ranced . Car o MUt Ddees 4
Fura on 3V hafery o wall s
former Excelor spoaker volume
and adstable iempo and pilch
Aod out case sael lor a handsoma
finighd look

Camplale ki, MM-5 o
Case + oD s, CMM-5 | 51295

MICROWAVE

INTRUSION ALARM

A real microwave Doppler
sensor that will detect a hu-
man as far as 10 faat away
Operates on 1.3 GHz, and Is
not! afleciad by heat, kght, or
vibfations. Drives up 1o 100
mA output, normally opan or
closad, runs on 12 VDC
Complete kit MD-3 . $19.95

5

TELEPHONE

TONE DECODER VOICE ACTIVATED
A compiste 1one decodes | SWITCH

onasnge PChoard Faa | Voice aclivaled
lures: 4D0-5000 Hz md- § swifch kil provides
jusiable range via 20-tum § switched output with
pol, woltage reguladion, 567 § current capability up
IC. Useful for touch-ione § 1o 100 mA. Can drive
wrgl deteclion, FSK. sic. | relays, lights, LED, or
=0 alsn he used 35 3 515 ] @ven a taps reconder
Yg loce eacoder Agnson | molor. Huns on 9
it volls vDC

orglew il TD-1 $6.95 ) VE-1 kit $6.95

sional perio
phona line, !
up o Va mile

phone!
PB-1 kit

NCKLE STIK LIGHT BEAM FM RADIO SUPERSLEUTH BROADBAND
% shocking kit! Blink- | COMMUNICATORS | Full-fledged superhel, § A super sansitive am- | PREAMP
ng LED attracts vic- | Transmits audio over | microvoll sensitivity, | plifier which will pick | Very popular sansitive

ims 10 pick up inno- | infrared beam up 10
ent-looking can— J M'—use smple lens-
o waich tha fun! | @8 io 9o up o Ve muke!
d¢al for pffice gesics, | Hum ree, uses 30 kHz

FM broadcast
well 3s large

wriies, nosey know- | camer. Great for wire- | on each end. ideal for § amplilier. Full 2W rms § dB gain, 100 kHz-1
alis! lass earphones or un- | "bug™ receiver, hob- | output. Runs on 6 1o | GHz, 9V-12 VDU op-
S-4 kit §0.95 | dalectable ''bug.” by experiments or | 16 volts, uses B-45 | eration

Transmiller + raceiv-

of set, LB56 51995 | FR-1 kit

displays spoad m miles pid howr, kol

MMWTMIEIEETETMJ ﬂmm
Easy 1o I:uui}cl power amp has 8 times
lee cans lor antenna (notl included) | DOwer gain, W in, 8W out, 2W in,
and runs on 12 VDC. Easy 1o builld— 16W out, 5W is lor 40W oul. Same
all microwave circuitry is PC stripling amp as featured in many ham mag-
ABS piastic case with speedy graph- aring arbckes. Complete with all
s bor a prolessional look A very use- parts, less case and T-R relay.

thul anc full-of-lun kit PA-1, 40W pwr amg kit $34.95
TR-1, AF sensed T-A relay kit $11.95

PACKET RADIO

Two new versions are avaliable
for the Commaodore 84 (P-54A)
or the |1BM-PC (P-1BM) Easy as-

clugdes FREE o software, PC
Board and Full Documentahion

KIT

CASE CPK

TRANSMITTER
WMini-siped with profes-

Self-powered from
in FM broadcas! band

sasily anywhere on
phone ling OF NS08

IC detecior and 10.7
MHz IF. Tunes Sid

gven as FM radio!

-1, basic uni .. 85585
F-2. as showe bul with added
mike preamg : . 785

Fi-4, long range, high power with
very senailive audio section, picks

up voices 10 away 51495
MC-1, muniature sensitie mike car-
tndige for Fld-1.2 4 5295

LO NOISE PREAMPS

Make that reciever come
ALIVE! Small size for easy
instaliation with H-Q tuned
nput for peak perdormance.
Eaicellant gaen and nosee Bg-
ufe—guaraniesd o smprove
reception! Specify band
2M—PR-10, 220 MHz—PR-
20, 440 MHz—PR-40,

Each kit £17.95

ambly “'NO TUNING" In-

Pi4A 35995
PJBM #59.95
§12.95

SPEAKER PHONE
Talk on the phone hands-frea, great 1o pul
shop or shack, press the butlon 10 answar—no
actual phone needad. Works same as Commar-
clal ymits. Talk from anywhere in room, phone
line powered—no baftery needed. Super lor
family and confergnce calls or buy two lor
hands-iree inlercom! Add our case sai for a pro
oo

SP-1 $2995 CaseCSP. __ . §1295

rmance
ransmita

Installs

£1495

all-purpbse preamp,
ideal lor =canner
TVs, VHFIUHF rigs.
counters. Lo noise, 20

up a gan drop at 15
leet! Great lor mons
tonng baby s room of

B5 ganeral purpose

band as
portions

SA-7 kil . 514,95

ohm speaker.
BN-3 kil 5695

$19.85

2 METERS

FX-145 kit (2 Meters)
FX-223 kit (1% Moters)

$149% o iimcacs

2MTR & 220 BOOSTER AMP

Here's a greal booster for any 2 meter of 220 MHz hand-held unil
These power boosters deliver over 30 watts of output. allowing you 10
hit the repeater's full queeting while the low noise preamp remaricably
improves reception. Ramsey Electronics has sold thousands of 2 moter
amp kits, but now we offer complately wired and tested 2 mater, as wall
as 220 MHz, units. Both have all the features of the high-priced boost-
@rs at a fraction of tha cost.

PA-10 2 MTR POWER BOOSTER (10 X power gain)

F ully wired & tested $89 95
PA-20 220 MHz POWER BOOSTER (B X power gain)

Fulty wired & 1ested $89 95

20, 30, 40, 30M
CW TRANSMITTERS

Join the fun on QRP! Thousands of these mini-rigs have
been sold and fons of DX contacls have boan mado
Imagine working Eastern Europe with a $30 transmit-
ler—that's ham radio at its best! These CW rigs are ideal
mates o the receivers ol right. They have two-position
variable crystal control (one popular ORP XTAL includ-
ed). one watt outpul and buill-in antenna switch Runs on
12VDC. Add our matching case and knob sef for a hand-
some finished look

Your choice of bands . . . | . £29.95

{Specity band: DHP E'CI EEI' dﬂur 80)

Matching case & knob set, CORP $12.95

E-ZKEY CMOS KEYER

Send perfect CW within an hour of receiving this kit!
Easy-to-build kit has sidetone oscillator, spaed control
a&nd keys most any transmitier, Runs for months on a 8V
battery. 28-page manual gives ideas on making your
own key for extra savings. Add our maiching case sel
for complete station ook

CW-T kit $24 95
Matching case knob s, CCW $1285

ACTIVE ANTENNA

Cramped for space? Get longwiré performance with
this desklop antenna. Properly designed unit has dual
HF and VHF circuitry and built-in whip antenna, as well
as extemal jack. AF gain control and 9V operation
makas gnil deal for SWLs, Iraveling hams of scanner
buffs who need hotter reception. The malching casa
and knob set gves [he unil 5 Riundred Sollar koo

AA-T Kb $24 95
Maiching case & knob set, CAA $1295

SPEECH SCHAMBLEH

Communicate in 1otal privacy over phone or radio. Kit
lsatures full duplex operaton using frequency imear-
sion_ Both mike and speaker or lind /O] CONNGCTNNS
Easy hookup 1o any rad, and lelephons useé requirss
no direct connection! Easy to build 2 IC circuit. Can also
be usad to descramble many 2-way radio signals. Fin-
wsh your kil ol with the handsome case & knob sel
S5-7 kit. $20.95
Matching case & knob set, CSS ceevesy $12.85

SHORTWAVE RECEIVER

FhE-10 kit

Fantastic recener that captures the world with just a
12° antenna! Can recewe any 2 MHz portion from £-11
MHz. Tree superhot has smooth varactor tuning, AGC,
RAF gain control, plenty of speaker volume and runs on a
gV battery. Fascinating Scout, school or club project
provides hours of fun for even the most serious DXer,
For the car, consider our shortwave converter. Two
swilchable bands (in 3-22 MHz range), each 1 MHz
wide —lunable on your caf radio deal AoO SOme nlerest
0 your drive Noime!

Shortwave receiver kil, SRI $2995 manual detals piot talk, 1oo. Add case sl for “pro”
Shortwave converier kit, SC1 . $27.85 look

Maiching case set for SRI, CSR $12.95 AR-1 kit i $24.95
Matching case sel for SCILCSC . vies §12.85 Matching case set, CAR . _. . ey 31285

wizmo—oo: __ PHONE ORDERS CALL
e e 116-924=-4560

-yt pa et warrantyon wirea s FAX 716-924-4055

FANTASTIC
0223 MHz FM TRANSCEIVERS

.440 MHZ SYNTHESIZED—NO CRYSTALS

Ramsey breaks the prce barmer on FM rigs' The FX is ideal for shack.
poriabDie of mobske. The wide frequency coverage and programmable re-
peater splits makes the FX the perfect nig lor Amatew, CAP or MARS
apphcations. Packeteers really appraciale the dedscated packet por,
‘TRUE-FM" signal and almost instant T/R swilching. High speed packel7?

No problem. Twelve diode programmed channals, 5W RF output,
sansitive dual conversion recelvar and proven EASY assembly. Why pay
maore for a usad foreign rig when you can have one AMERICAN MADE (by
you) for less. Comes complete less case and speaker mike. Order our
malching casa and knob set for that pro look

Build your own mini ham station. Sansitive all-mode
AM, CW, 558 receivers use direct conversion design
with NEG02 IC as featured In QST and ARRL hand-
books. Very sensilive varaclol luned owver entine band
Plenty of spoaker volume. Huns on 9V batiery. Very
EASY to buwiid, lots of fun and educatonal—deal for
beginnar Or obd pro New 30-page manual Add the case
ol lor well-fitied professional ook

Your choice of bands . .. $29.95

(Specify band: HR-20, HR-30, HR-40, HR-BO)

Matching case & knob sef, CHR | . 312,95

Keep an ear on the local repeater gang, monitor the cops,
check out the weather or just plain listen around. These
sansitive superhel receivers are just the tickel. Thay tuna
any 5 MHz portion of the band and have smooth varactor
tuning, dual conversion with ceramic IF hilters, AFC, ad-
justable squelch and plenty of speaker volume. Runs on
9V battery and performance that rivals the big ngs! For a
complete finished pro ook, add our matching case and
knob 501 wilth screened graphics.

FM communications receiver kil . 52095
Specity band: FR 148 {2m), FRE (6m), FR10 {10m), FR-

Matching case & knob sat, CFR ---$12.85

FM STEREO TRANSMITTER

Run your own stereo FM station! Transmit a stable signal
in the standard FM broadcast band throughout the house,
dorm or neighborhood. Connocts easily o line outpuls on
CD playar, tape decks, elc. Runs on 8V battery, has
internal whip antenna and external antenna jack. Add our
case sel for a “"staton look!

Matcheng case set, CFM $1295

AIRCRAFT RCVR

Hear axciling aircrafl communications—pick up planes
up to 100 miles away'! Receives 110-136 MHz AM air
band, smoolh varacior uning superhet with AGC, ce-
ramic filler, adjustable squeich, exceilent sensitivily and
lots of speaker volume Runs on 9V baitery  Greal for ar
shows of just hangang around the arport! New 30-page

£143 35
$145 95
$165.95
§ 2495

20, 30, 40, 30M

2,6,10 MTR, 220
FM RECEIVERS

P20 (220 MHz)

-529 95

RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564
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speaker/phones (J2-rear) and an external tele-
graph key (J1-front).

The built-in telegraph key is just left of the
jacks. The key amm, a strip of 0.032" brass or
aluminum, 1s mounted on 1/4" spacers and
grounded to the top panel by its two mounting

screws. The key knob, a cannibalized equip-
menl foot, is fitted or glued to a hex nut (or
two) attached with a machine screw through
the arm. The key contact beneath the arm is a
6-32 brass machine screw with the head filed
flat. This screw is insulated from the top panel

with a shoulder washer above and a fiber
washer below.

The two knobs front and center on the top
panel are volume control R31 on the right and
receiver incremental tuning (RIT) R32 on the
left. Just left of RIT is slide switch S3, unused

I
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Figure I. Schematic diagram of the SP-1 transceiver.
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- Radio / Tech
Modifications

Kenwood
Scanners

Each volumes contain over 200 pages of
Mods & alignment controls.

Volume 5A - ICOM , Kenwood & Scanners

Volume 5B - Yaesu, Alinco, Standard, CB
& most other manufactures

» Now with Alignment controls shown.

+ Over 225 Modifications. $ 19.95

= Easy to follow Instructions.
each

* Picture diagrams.
€400 SaH
Avaliable in the frest Raco Stores or directly from

A% (818) 843-4080

Artsci Publications
P.O. Box 1848
Burbank, CA 91507

CIRCLE 276 ON READER SERVICE CARD

(818) 846-2298 FAX

Visa, WC, Amercan Express
Dhscover, CGhecks, COD

Enjoy NEVER
CLIMBING |
YOUR TOWER [}
AGAIN

Are you 100 scared or to0 old to CEMD? Never Cimb
23an with this tower and alevatdr tram System.
Voyager towers are 13 and 18 inch trianguiar struc:
tures stackable to any height in 7 1/2, 8 3/4' or 10
section lengths. Easy to Install hinge Dase, walk up
erection. Next DiumD tower with ieveing Doits in base
MOuNt rotor and @rge neavy Deams on Hagzer am
and with One Nang winch 10 top of tower for norma
CpeErating position. Safety lock system operates whie
rasing or lowering. At st a cheap, conversent and
safe way to install ang maintain your peam. This is a
defuxe tower system that you can enjoy today

SPECIAL TOWER PACKAGE: 50 fr hean Dy 18" face
tower kit, conCrete fooDNg secthion, hinged Dase
HAZER kit Pnilystran guy wres, tumbDuckies, earth
orew anchors, 107 mast, thrust Dearng,. todl kit
ground rod and clamp, rated at 15sq. fr. antenna ioad
@ 100 MPH, $1974.95.

HAZER KITS

HAZER 2 for Rohn 25-hvy outy aium 12 5g ft
wing 0ad

HAZER I for Ronn 25std alum 8 sg ft
wWing 10ag

HAZER 4 for Rohn 25-twy galv stl 16 5 ft
wing icad 3035.95

TB-25 Ball thrust Dearing 2" max mast dia 74.95

324.95
23285

Satisfaction guaranteed Call today and order A= B
by viia M/C or mail check immediate dellvery \:IL '
i

Glen Martin Englneering, Inc )

s "'
Dept A .—&.H—-

RR 3, Box 322,
Boonville, MO 65233

816-882-2734

FAX: 816-882-7200

CIRCLE 72 ON READER SERVICE CARD

COMMODORE/AMIGA

REPLACEMENT CHIPS, PARTS, UPGRADES | AMIGAL

Ce

COMMODORE
E5MAPLADBIAGSETVICESISID . 995as
Al SON22S5-226-22T- 229 RO . o & S5ea
Orginal REU 1750 512K Expander unil by Commodore

(Factory upgraged from 17640) .......ccoevmmae VRS Sy, 99.95
Compuler Savar C64 proleclion SYSIBM. ..........crrmsemrressssssresssss 1 7 139
NEW CB4 Repairable Power Supply! Higher

amperage (1.8) runs cool (1 yearwarmanty) ..o 2495

4 3 amp verson lor Ced inciudes Commiodons

AMIGA ‘
B520A CIA (Most problematic for failed chip) ... vevrr. 9,95
13 MIoRSIAN HOM..........ccco e risessssssssss e s sy srssas sprnsssassss sarsess 24,95
) R I O 39.95
8372A 1 Meg Agnus. Inc."Final Test” diagnostic diskette/

New *Goliath* chip puller, & installation instruction............__44.95
8373 Super Denise (Enhanced Chip Sel) .. 2995
B362 Dense/ B364 Paula . T -__.TEH-"IE_I:E
AS00 PC Motherboard (populated ird luﬂud] Revisions vary ....94.95
Amiga 2000 Computer: mcludes 1.3 ROM. B372 Agnus.

Super Denise and new keyboard, mouse and owner's manual.

Comes with 80 day warranty.

These unils are reconditioned and were used as demonsiralors.,

Shipping extra: Once-n-a-letimeoller ... ........oooocvni. 54995

MegaChip 20002 Meg. Agnus/Rockwell chip puller/

“Fral Tes!" dagnostic diskefte . 26455
A&mﬁnmﬂqmmsmmsmnm BE.05
A2000 Power Supply200 watt fan ... : 12950
Amiga ASDD keyboard {new. exact repi.ur.m‘mﬂj ...46.95
A2000 keyboard (new, exact replacerment) ... ........-.EQ.EE
Swilch-It: Rom selectorfor 1.3 &2.0 Hnms 2995

Advanced Amiga Analyzer: Checks slatus of all data
transmissions/sgnals, disk drive, parts, buffer chips,
abgrmerd. oystick & mouse. read'write errors and lelis
what chips are bad hardware & software) == L= 7955

Microcard 601 PCMCIA FAST Hﬂunﬂuycmﬂ!wme AﬁWtEﬂ
Aulo confiqures at bool time. leaving most internal chip RAM free for
image processing,

I's 20% faster than chip RAM. Introductory prices!
2 MB Card..
4MB card _ 3 o

THE GRAPEVIHE GHGUP
3 Chestnut Street, Suffren, NY 10901 L—-

ORDER LINE 1-800-292-7445
CUSTOM SERVICE: 914-368-4242 m

914-357-2424 Hours -7 ET M-F  Fax: 914-357-6243

T

We Ship Workdwide 15% Restocking Prices Subject to Change...

CIRCLE 192 ON READER SERVICE CARD

HAMFEST AND COMPUTERFAIR
March 13 & 14, 1993 - Charlotte Merchandise Mart, - Charlotte, NC

Dealer Booth
INFORMATION

Robert Starling

N4GVF
7921 Holly Hill Road
Charlotte, NC 28227
(704) 568-7611
(Mon.-Fri. 9-5 EST)

1993 Charlotte

® Over 180 commercial exhibit booths
® All major manufacturers will be

here

® Over 500 swap tables by pre-

registration only

® 104,000 sq. ft. of indoor space
® Parking for 3,500 cars
® Largest indoor HAMFEST in the

Southeast

For more ticket information, write to:
Charlotte Hamfest and Computerfair

P. 0. BOX 221136, CHARLOTTE, NC 28222-1136
Or call: (704) 841-HAMS
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Table 1. Band Data
80-M 40-M 30-M

C1 390 pF 68 pF Mot used
c2 18 pF Not used Not used
C3 680 pF Not used Not used
C4 820 pF 680 pF 390 pF
c11 390 pF 100 pF Not used
ci2 820 pF 820 pF 270 pF
C13 680 pF Not used 270 pF
Ci4 680 pF 390 pF 270 pF
C15 39 pF 27 pF 18 pF
Cc25 390 pF 68 pF Not used
L1 (FT37-61) 40T #30 23T #28 17T #28
L2-L3 (T50-2) 19T #24 14T #24 12T #24

Capacitors are ceramic disk type. C15 may be a trimmer capacitor span-
ning the range shown above (Mouser 24AA024. 9-50 pF).

For inductors, wind tums using the enamel wire gauge given on the toroid
core type specified.

Photo B. Inside view of the SP-1. The PC board, switches and sockets are mounted directly ~ here but intended for future audio filter switch-

to the bottom side of the project box metal cover. ing or other contingencies. Left of S3, in the
left-front comer, is DC power control switch

S1.

Nearly all parts reside on the PC board de-
picted by the etching pattern shown in Figure 2
and the parts overlay, Figure 3. Band-sensitive
part values are listed in Table 1. PC boards and
project kits for the Spider are available (see the
Parts List). The finished PC board is first
wired to all the top panel parts except the an-
tenna and ground lugs of TB1 (lugs 4 and 3 re-
spectively) and the common terminals of crys-
tal select switch S2. The board is then hinged
over, to be suspended below the top panel
(parts down) on 5/8-inch metal spacers. Now
the short RF connections to TB1 and S2 can be
made.

Overall, this packaging method is economi-
cal and makes servicing a snap. Metal work is
confined to just one flat panel. Except for TB1
and the key contact, all the innards can be re-
moved intact should you desire to paint and
letter the top panel. The case is a Radio Shack

Fieure 2. PC board foil paitern. No. 2?0—62? mFasuﬁng 6.25" x 3.?5" x 2" and
& S P9 the finished weight of the SP-1, with two crys-
Parts List tals plugged in, is 11 ounces.
C1-Ca4, I'd be remiss if I failed to mention a lucky
C11-C15,C25 (See Table 1) coincidence. The entire Spider will nestle into
C30 0.022 uF Mylar(TM) (RS 272-1066) : :
D1 MV2104, ECG612, 152687 a plastic card file box, with ample room below
D2 30V, 1W zener diode (1N4751) for the battery pack. Post sked details and se-
D3 3 1N34, RS 276-1123 cure “ear buds” fit inside the top cover for the
D4-D5 1N914 or 1N4148 ‘ -in- i
D6 16V, 1W zener diode (1N4745) :i:;u;}gte I;:lnd in t;]he-d{airk convenience. l]',‘lﬂsa
J1-J2 3.5 mm closed-circuit mini phone jack SLINC.COXENTS S0, QUCTRUNG, COMIDIE i
L1-L3 (see Table 1) no longer exposed and vulnerable to the nigors
g; EEEEEE. Eggwﬂh 5 of your march. The card file box is a Sterling
2N2219, 128, RS 276-2030 P ics 3 I for L s
Q3-Q6 PN2222, ECG123AP, RS276-2009 If“ Pff‘ i ki useﬁt_hem : IQS i
Q7 MPF-131, ECG222, 40673 and sec lheém In lhe olnce supply S‘ECI‘IUH. 'lE.'I'
Q8 PN2907, ECG159 stores everywhere. Now at least the radio will
Q9 2N6028, ECGB402 (P.U.T.) survive.
Q10 MPF102, ECG312, RS 276-2062
R31-R32 10K audio taper potentiometer, RS 271-1721 Tune-Up
RFC1 22-33 uH epoxy-coated (Mouser 43LS275) or 22 tums #28 enameled on FT37-61 core _
T1-T2 Mouser 42IF123 Connect 12-14 VDC and wattmeter with
U1 LM386, ECG823, RS 276-1731 . 1_ dummy load to TB1 as described earlier. I rec-
Y1 Egrqrgg?;ntal, FT1-243 holder, 32 pF load. Order 1 kHz above desired transmitting ommend a lower than normal (0.5 amp) in-line
' . - fuse at first, to minimize damage | f
Note: PC boards and project kits for the SP-1 “Spider” are available from Lectrokit, 401W. Bogart Rd., | oo 2t HISL, {0 minimize ! dagq i e ﬂl-: 8
Sandusky OH 44870 (no telephone). SP-1BBM, $12, includes bare PC board and step-by-step construc- [ MJOT WITINg €rror or soldering mistake.
tion manual. SP-1PCK, $29, includes SP-1BBM plus all PC board parts, including those necessary for 80, |  Switch on and close the key. You should hear
40 and 30 meter operation. SP-1KIT, $39, is the complete kit containing all the above plus case and case high-pitched sidetone in the speaker or phones.
parts, but not operating crystals. Include $4 shipping and handling for SP-1PCK and SP-1KIT orders; the Install a crystal for the band of choice and in-
SP-1BBM is postpaid, USA. Ohio residents please add appropriate sales tax. Order direct or send an he f : 1 2 s
SASE for current details. This pricing is valid within six months of publication. crea§¢: the Tuse rating to 1 or a_mps (1t 1t
hasn’t blown!). Close the key and adjust T1 for
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Courteous Service - Discount Prices - Faet Shipping

ALL ELECTRONICS CORP.

Mail Order Electronic Parts And Supplies
P.O. Box 567 = Van Nuys, CA 91408

85 BUTTON KEYBOARD

Honeywell® B55T23-L-J. 85 key computer-type
keyboard, Standard QWERTY keyboard with 10 func-

tion keys across the top and number pad on right side

with other function keys. Solid 14° X 5" metal frame.

Charcoal keys with white lettering. Terminates to two

vinyl ribbon cables, 25 conductors. Logic board with
3 green leds can be easily removed if desired.

6 f1. length. Shrinks to 1/8".
CAT# HUG-146 $1.25each - 10 for $10.00

2N6028 TO-92 PROGRAMMABLE
UNIJUNCTION TRANSISTOR

CAT# 2N6028 3 for$1.00 = 100 for $25.00

1,500 MFD 350 VDC
COMPUTER GRADE

CAPACITOR | l

4 1/4" high X 2 /2" dia. L_ J
CAT# CG-32 $5.50 sach

GENERAL USE AC SWITCH

Leviton. Standard SPST,
15 amp AC swiich. Brown.
Screw terminals. Fits all
standard wall switch boxes.
CAT2ETS-1 2/or $1.00

RECHARGEABLE
Gell Cell Batteries

Maintenance free, batteries. Ideal for

portable power or back-up power for communications,
video, alarms etc, Useable in any position.

6 VOLTS @ 1.2 AMP/HOURS

Size: 381" X

1* X 2= high. “,_‘-——'ﬁ\j
CAT# GC-612 o .
$6.50 sach =

12VOLTS @ 10 AMP/HOU
Two & voit 10 A/H -
batfieries, assembled
as a single 12 volt

package. Package
size: 6" X 3.94" X 3.75"

CATe GC-1210 $35.00 each

4.P.D.T. 12VDC RELAY

12 Vdc col. 14 pin KHU style
relay. 3 amps. Coil: 42 ohms
Size: 1 14" X 134" X 7/8°

for the 48 continental U. S A $3.50 per order. All others

including AK, HI, PR or Canada must pay full shipping.
All orders delvered in CALFORNIA must include stale
s lax (7 .25%, 7.5%, 7.75%, 8 25%, 8.5%) .Quantities

FREE 64 Page Catalog

(Outside The U.S.A. Send $2.00 Postage)

ALL ELECTRONICS CORP.
P.O. Box 567 = Van Nuys, CA « 91408

CIRCLE 194 ON READER SERVICE CARD
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The SP-1 Transceiver
Continued from page 29

7%

minimize it at the expense of some “in-band
sensitivity,

On the Air

With the Spider’s rather broad selectivity, it
may not be obvious if the signals heard are
close enough to your frequency for a QSO.
Those that approach zero-beat with the RIT
control fully counterclockwise are very close.
Others may be workable if the operator tunes
around for your signal.

In addition to maintaining short-haul skeds
from the field (see the sidebar), I had anticipat-
ed months of fun trying to extend Spider DX
on all three bands from my home QTH. Bul

right off the bat, 40 meters produced KB@IZC
in Kansas, followed by a couple of West Coast
stations. Maybe 80 would be less fruitful . . .
no. With the rig still clip-leaded together on the
bench, VE7WIN in Coquitlam, B.C., fell right
into my lap (er, web!). Further down the log, 1
see (and well recall) a 559 report on 30 meters
from VK2VA in Sydney, Australia. In all cases,
the antenna used was my old reliable, a 45- by
70-foot inverted L. So, this rig i1s indeed ade-
quate, despite its simplicity and low cost. But
the results are, more often than not, a tribute to
the forgiving nature of HF radiotelegraphy and,
occasionally, bull-dog tenacity at the other end.
Good luck with the SP-1 Spider!

My thanks to Jim NZ8B, who suggested
“smart-tone” and assisted with SP-1 field

trials. 73

Programmable-Frequency Audio Generator

Conrinued from page 16

U1 ML2036
From To
Pin IC Pin
1 -5V
c2
2 -5V
3 NC
4 1 5
3 14
6 6 3
T 4 8
5 1
8 +5V
C1
m
9 R3
10 LM741 2
1 GND
12 GND
13 S2 Common
14 Y1
U2 74150
1 J1 8
2 J1 f
3 J1 6
4 J1 5
> J1 4
6 J1 3
7 J1 2
8 J1 1
9 GND
10 B 1
6 2
11 3 1
4 4
12 GND
13 3 8
4 5
14 3 9
4 2
15 3 12
4 1
16 J1 16
17 J1 15
18 J1 14
19 J1 13
20 J1 12
21 J1 1
22 J1 10
23 J1 9
24 +5V
U3 74LS93
1 3 12
2 3 3
7 12
5 +5V
10 GND

U4 74L508
- 10

U6 74LS00

7 GND
9 6 11
10 R1

N.O. Terminal, S1
13 R2

N.C. Terminal, S1
14 +5V

U7 74LS73

+5V
+5V
+5V
1 GND
4 +5V

e .

U8 ML2035

-5V
3 14
9 2
6 3
4 8
+5V

LM741 2
GND

Crystal

U9 CD4049

bW N,

+5V
C3

9

RT
RIN
GND

U10 LM 741

LM741 6

GND

-5V

Input of audio circuit under test
+5V

ot Wk _,

NO B Wy,

Table 1. Programmable-frequency audio generator master wire list (for wire-wrapping

purposes).
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Figure 3. PC board parts placement. To disable the transmitter, remove wire jumper W2. Also remove R27 to lower sidetone pitch to normal

with transmitter disabled.

parture, we dld a quic:k dial calibration t:heck nut:ng the pmcisa o
transmission frequency of his main and back-up crysials.

We chose 7:30 p.m. for our nightly schedule time, hoping to
catch the window between D-layer breakup and QRN/QRM build-
up. With two exceptions, this schedule was maintained for the
next 16 days as Jim moved around sampling the camping and
hiking fare at various locations. One sked was missed due to
freezing temparaturas (no antenna at the motel retuga} and an-
nther bacausa nf a thunderstorm on my end. Gmﬂnﬁse Spider

takemennasurements Tmantmwasawarter-wava'iazy

B L ot b

'f}ff:;_:;35|irlf1 ) aut:l_tl‘len slnpad graﬁually dnwnward tn;::aéhmght of abnut5'f*5”*'?'
ﬁ"'?:é;aeveng feet. The ground system was an eight-inch tent stake (we
s‘a;t:i this was a worst-case scenariol), SWR measured 4:1, No
“-fﬁ “doubt confirming the high ground resistance and tmplyung ralher*i..

: Iaw radiation efficiency. Nevertheless, it worked. -

~ We experimented with simple earth gmunds and n:nnctuded =
that, for a Marconi antenna like this, three eighth-wave radials (33

feet long) far surpass the tent stake. SWR fell to 1.4:1 and relative

field strength increased noticeably. On 40 or 30 meters (and Eﬂd___":
you can), a simple haif-wave dipole strung “inverted V" fashion

would be hard to beat.

The 12-volt lantem hattary. it tumed out, was actually defivering
only 11.2 VDC (key down) to the Spider, resutting in just 800 mW
| ..,“f HF ﬂﬂtput. A.heuer chnine wnuld be nina or 1[1 carbon- zmt::;_@_':i:if |

. Vﬁmme uer tumed ﬂnwn A i:vaar of lnexpanslve mono earplugs "_t"d tn—
gether might do a better job in this application. Al in ali, the field |
trial was a success. We kept in touch, and afterward leamed how

to pick up an easy S-umt by optimizing me battery and earth

.......

invenedL‘whbchmsEEEfeetupfmmﬂﬂﬂg.belﬁamHﬁam

gruw'nd

maximum power output. The sidetone pitch
should be distinctly lower if the smart-tone is
working. Connect an antenna and adjust T2 for
best receive when you hear a signal. That’s it.

[ experienced no difficulty with AM detec-

tion on 80 and 40, even though this receiver
type is known to be prone. On 30 meters in the
evening, a couple of North American broad-
casters in the 31 meter band became intermil-
tently audible, but code signals in the ham

band remained readable. Mosl other times
30 meters is clear. If you have a problem with
AM detection, reduce the value of C15 to

Continued on page 30
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Twin Crystal Ladder Filters

Number 7 on your Feedback card

Upper or lower sideband filters using inexpensive crystals.

rystal ladder filters are a good way to

provide the selectivity required in single
sideband transceiver equipment. Pochet',
Hardcastle?, and Hayward’ have described
the basic approaches for these filters. Their
unique characteristic is that all crystals used
in a filter are of the same (identical) frequen-
cy. This allows you to make use of the low-
cost “microprocessor” and “colorburst™ crys-
tals now available in a variety of specific fre-
quencies. With these filters, it’s no longer
necessary to specially order and pay lots of
money for specifically cut crystal frequen-
cies.

In this article I describe two filters de-
signed for lower sideband and upper side-
band service using a common carrier fre-
quency. Both filters are constructed from
9830.4 kHz microprocessor crystals avail-
able from DigiKey (Digi-Key Corporation,
Catalog #925, page 110, part number X087,
9.8304 MHz crystal, 20 pF load capaci-
tance).

A transmitter carrier frequency, or BFO in
a receiver application, can be supplied by a
single oscillator operating at approximately
0829.5 kHz and using another 9830.4 kHz
crystal. A suggested circuil for this oscillator
IS given.

The filters are shaped to provide either up-
per or lower sideband operation with excel-
lent suppression of the unwanted sideband. I
suggest that you incorporate both filters in
transceiver designs. In some applications,
such as simultaneous transmission/reception
of slow-scan video on one sideband and
voice on the other, both filters could be in
operation at one lime. This simultaneous use
of both sidebands is also referred to as “inde-
pendent sideband,” ISB*,

da
-40 F

"Eﬂ -

-850 1 | i i
9824 8826 9828 9830 9832
kHz2

9834

by John Pivnichny N2DCH

Filter Circuits

Figure 1 shows calculated [ilter pass-
bands; Figure 2 shows corresponding
schematics for the two filter circuit dia-
grams. Note that the same terminating resis-
tance is used for either filter. This is only
possible through the unconventional use of
an inductor at both ends of the lower side-
band filter. The capacitor values for both fil-
ters were carefully selected to provide pass-
bands which are mirror images reflected
about the carrier frequency. The passbands
are 35 dB down at the carrier and provide
suppression of the unwanted sideband well
in excess of 80 dB. Ultimate rejection of the
other skirt is over 60 dB. These are very
good figures for relatively simple home-
built filters. They are easily duplicated with
ordinary construction practices, as described
below.

Crystal Measurements

The crystals are specified by Digi-Key as
+/-50 parts per million at 25 degrees Cel-
sius, with another +/-100 ppm from zero to
70 degrees C. Aging is another 10 ppm per
year. This works out to be +/492 hertz ni-
tial tolerance. I found the series resonant fre-
quencies (o be much better matched.

Using the 50-ohm test circuit shown in
Figure 3, I measured a batch of 20 crystals
and got the results shown in Table 1. The av-
erage series resonant frequency of the first
eight measurements was 9,825,945 Hz with
just over 100 Hz, plus or minus deviation,
The average series resistance was 33 ohms
+/-4 ohms. Motional capacitance is (.02438
pF and motional inductance 10.76 mH.
These were measured using Hayward’s tech-

c2 C4 Ci2 Ci4
10 i0 !G L I s
!ilsa,,u *rll !l.‘.!ﬂ 3zu 'r ~r5 Y6 | &
L cS cii
TEE H‘] HE tEIT IIBT T

LDHEH’ SIDEBAND CIRCUNT

TlE ’I‘Iﬂ

LIPPEH SIDEBAND CIRCWUNT

nique and formulas. The holder capacitance
appears to be about 7 pF.

Measurements on crystals 9 to 20 also av-
eraged 9,825,945 Hz (wow) with slightly
over 250 Hz plus or minus worst case devia-
tion. With such excellent matching, it is safe
to recommend selecting crystals at random
and just soldering them in to build the filters.
It’s not necessary to take crystal measure-
ments first.

Of course, if you were thinking of build-
ing a CW bandwidth filter, then I would
maich the crystals to under 100 Hz, but with
these SSB bandwidths, that just doesn’t
seem necessary. Duplicating these filters is
much easier if you don’t have 10 measure
each crystal.

Note that the calculated passbands shown
in Figure | were based on the measured ca-
pacitance and inductance values for the crys-
tals given above. If you want to reproduce
these calculations and have them come out
exactly on frequency, then use a more accu-
rate value of the motional inductance of
10.76113 mH.

Inductors

As oniginally designed, the lower sideband
filter had a series capacitor of 118 pF at each
end. The termination resistance was 201
ohms. 1 wanted to “step” this up to 2,831
ohms to match the impedance of the upper
sideband filter. A step up is only possible if
you add a series inductor and shunt end ca-
pacitor. In essence, the inductor cancels out
some of the high reactance of the shunt end
capacitor and makes it look like a higher val-
ue (lower reactance) series capacitor. You
could also step up the impedance with a
transformer using a ferrite toroid core.

The inductor value is not particularly criti-
cal because it is not resonant with anything
in the neighborhood of 9.830 MHz. It is
merely used for impedance transformation
and normal tolerances are OK. Fifty-five
turns of #30 gage copper wire on a T37-6
(yellow) toroid core gives the right value of

TO
CRYSTaL 2000
RF VOLTMETER

9

SIGNAL
R2 H3
GEMESATOR 15 S0

Figure I, Calculated filter passbuands.
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Figure 2. Filter schematics. All capacitors in pF.

Figure 3. 50-ohm test circuit.



DSP NOISE FILTER

® Reduce noise and interference!
-Adaptive noise filter for SSB

® Eliminate heterodynes!
-Multiple automatic noftch filters

®Sharp CW, RTTY and SSB filters!
-Linear phase FIR filters
-Highpass, lowpass & bandpass

$299
Model DSP-59
Digital Signal Processing (DSP) technology provides superior performance in
reducing QRM and QRN on voice, RTTY, and CW signals.
SAVE! Limited time introductory offer. ORDER TODAY!

Timewave Technology Inc.

2401 Pilot Knob Road, St. Paul, MN 55120
612-452-5939 FAX 612-452-4571 VISA/MC

CIRCLE 154 ON READER SERVICE CARD

The no-hole, On-Glass;
mobile antenna that
Installs in 15-minutes.

» Capacitive coupling establishes highly
tuned circuit through glass with no
measurable signal loss.

® No ground plane: Full halfwave design —
performance equal to practical 5/8 wave
installations.

e DUO-BOND™ mounting for firm, fast,

waterprnnf bonding. Removable without

? i 0. NO Iy Nﬁwe darnage fast, easy
. o h +35 -
Aodels fc Ernater EEUMHzarrd UHF
amateur bands.

the antenna specialists co.

: .-_:.,ﬁ;gg e
----- i Hmpas of Cusiiy”
el i - a member of The Allen Group Inc.
i e 5. 30500 Bruce Industrial
il | Cleveland, OH 44139-3936

216/349-8400, Telex: 4332133, Fax: 216/349-8407

i ; “heiping the world communicate™*®

REMEMBER...A LOW COST POWER PACK

WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN

_ PACKS FOR
RIPHEX POWER
PERN"O N L5

SUPER PACKS FOR
ICOM 2/4SAT, 24AT & W2A
BP-83S 7.2V 750mah
$43.50
BP-84 7.2V 1000mah
| $57.00
EXTENDED BP-84S 7.2V 1400mah
| CAPACITY 553["3
BP-85S 12V 800mah
$76.00
BP-114S 12V 800mah
$79.00
SAVE ON THESE POPULAR
PERIPHEX POWER PACKS
BP-7S 13.2V 1200mah ... $65.00
BP-8S 9.6V 1200mah ... $65.00

CALL FOR OUR
SPECIAL OFFERS

FNB-Z 10.8V 500mah

e
i%% $22.50
- FNB-12 12V 500mah

s
$45.95
FNB-14S 7.2V 1400mah
\ $59.75
FNB-26 7.2V 1000mah

$60.00
GREAT FNB-27S 12V 800mah

YAESU VALUES! $65.00

NEW BATTERIES
AVAILABLE. CALL!
KENWOOD ﬁ/ﬁ

PB-8S 12V 800mah

$59.00 i -
PB-13S 7.2V 1200mah

$49.75
PB-25/26S 8.4V 300mah
$65.00

Manutactured in the U.5.A. with matched cells, these
Super Packs feature short circuit and overcharge protection,
and a 12 month warranty. All inserts and packs m stock
or avaiable from authonzed dealers
CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS

Add 54 L'IEI S & H FOR FIRST E.G.TTI:FW £1.00 FOR EACH ADD'L
BATTERY - U.S ONLY, Connecticut residents add 6% tax

[EBPCRIPHEX Inc.

115-1B Hurley Road. Oxford. CT 06478

80026348132
In Connecticut 203+264+3985 - FAX 203+2626943

CIRCLE 6 ON READER SERVICE CARD

CIRCLE 68 ON READER SERVICE CARD
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Figure 4 (a). PC board foil pattern for the lower sideband filter. (b). Parts

placement diagram.

200 , 3 33 3 R < 33 33

201
i }

Figure 6. Circuit for estimating insertion
loss of the lower sideband filter.

inductance, with a Q of about 160. You can
check the value quickly by temporarily sol-
dering a 100 pF capacitor across the ends of
the wound toroid. Leave enough lead length
to form a one-inch-diameter loop. Then
check the resonant frequency with a dip me-
ter placed near the loop. It should read about
5.15to 5.17 MHz. If it’s way off, add or re-
move a turn or two.

Capacitors

Like the inductors, the capacitor values
are also not particularly critical. I used small
50-volt ceramic capacitors from NTE (toler-
ance unknown). If you want to be a purist
about it, go with silver micas, but 1 don’t
think that’s necessary in a home-built filter.

Construction

| use one-ounce, single-sided epoxy glass
circuil board cut into a 3/4-inch strip with a
coping saw. With the foil side up, I mark
component hole locations by eye with a
sharp-pointed metal scribe. Then 1 drill the
marked points using a #60 drill bit (0.040-
inch diameter) in a hand drill. Points which
connect to the ground plane are left as is,
and all other holes are countersunk with a
0.12-inch diameter bit. About five turns of
the hand crank of the drill is enough at each
hole. This leaves a nice insulated through-
hole position. The remaining epoxy glass
holds the component lead centered in the
countersunk hole.

A 2-1/2-inch length of circuit board was
enough for my upper sideband filter, This
may vary somewhat depending on the size
of your capacitors, but mine required three
inches for the lower sideband filter in order
to fit in the inductors. I fastened down the
inductors with a 4-40 nylon machine screw
and nylon nut after first placing one layer of
black tape on the foil under the inductor.

Components are then inserted and sol-
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Figure 7. Measured passbands.
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Figure 5. (a). PC board foil pattern for the upper sideband
filter. (b). Parts placement diagram.

Figure 8. Calculated passbands with series
resistance included.

T
CRYSTAL
9.830 4MHz

Figure 9. Oscillator circuit for use as a BFO
or transmilter carrier.

dered together on the back side. Ground
connections are made on the front side as
needed. This drilling technique makes an ex-
cellent filter. If you're going to build many
copies of the filters, then an etched circuit
board might be in order, but for just one or
two, the drilling approach is faster and pro-

SIE_”l;Ei . : __:Héﬁ Ef
GEN RF
iE- )
50 OMM TEST -
L__ CIRCUIT CRYSTAL _;J

Figure 10. (a). PC board foil pattern for the
oscillator circuit. (b). Parts placement. Note
that the 50-ohm test circuit shown in Figure
3 is incorporated on this board.

vides a solid ground plane for shielding.

[Ed. Note: Ewched and drilled PC boards
are available for the two filters as well as
the oscillator test circuit from FAR Circuils.
The foil patterns and parts placement for
these boards are shown in Figures 4 and 5.]

Final Check

How do the actual filters compare 1o the
calculated responses? Well, the high series
resistance (33-ohm) of these microprocessor
crystals creates an insertion loss and distorts
the pattern somewhat. One way 1o estimate
this loss for the lower sideband filter is 1o
temporarily ignore the reactive elements, the
capacitors and inductors, and just look at the
resistances (see Figure 6). Use the original
termination, before stepup, of 201 ohms.
Note—the impedance stepup does nol



change the insertion loss.

The crystal series resistors create a resis-
tive voltage divider circuit between the filter
input and the final terminator, points a and b
in Figure 6. The loss is:

198

Loss = =

201 + 198

I haven’t found any easy way 1o estimate
the insertion loss of the upper sideband fil-
ter. It turns out to be about the same, howev-
er, preserving the symmetry of the two fil-
ters.

My actual measurements of the filter
passbands are shown in Figure 7. These are
only approximate because of the limitations
of my simple home-brew instrumentation.
Note the more rounded passbands but still
very steep skirts. Reasonable symmetry and
spacing between the two filters demonstrates
their usefulness for upper and lower side-
band service. If the series resistance is in-
cluded in the calculated frequency sweeps (it
was neglected in Figure 1) then the same
rounded off tops and insertion loss show
up—see Figure 8. In fact, there is good
agreement between the calculated and mea-
sured results.

0.496 =-6.09 dB

An Oscillator

The carrier oscillator in a transmitter or
BFO in a receiver should be placed at the
frequency where the two passbands cross.
This point is between the series resonant {re-
quency of the crystal and the specified 20 pF
load parallel resonant frequency of
9.830.400 Hz. So an oscillator circuit can be
built using another crystal of the same fre-
quency as those used in the filter. The load
capacitance will have 1o be shghtly higher
than 20 pF 1n order to “pull” the oscillator
frequency down a little.

Using the oscillator circuit shown in
Figure 9, which I had already built up for
an earhier project, I found the frequency
could be pulled from 9,833,393 Hz down
to 9,828,485 Hz by adjusting the 100 pF
trimmer capacitor from a minimum of about
10 pF to its maximum of 100 pE. This
1S more than enough range to properly
place the carrier frequency. The measured
passbands cross at 9,828,700 Hz. The oscil-

lator PC board foil pattern and parts place-
ment are shown in Figure 10.

Conclusions

Ladder crystal filters are ideal circuits to
use in constructing homemade hardware be-
cause specially-cut frequencies are not need-
ed. Low cost microprocessor crysials can be
used to construct very satisfactory filters.
This article shows that both upper and lower
sideband filters can be made using a single
crystal frequency, greatly enhancing their
potential for use in multiband transceivers.
They can also be used for independent side-
band, ISB, service.

It appears that satisfactory filters can be
built simply by purchasing low cost parts
and “hooking them up.” No special equip-
ment or tuning or experience is required. So
if you like to build your own ham radio gear,
why not give these filters a try? 73]
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Table 1. Crystal Measurements
Crystal # Series Resonance (Hz)

1 9,825,890
2 9,825,947
3 9,826,019
4 9,826,009
5 9,826,079
6 9,825,939
7 9,825,846
8 9,825,829
9 9,826,070
10 9,825,830
11 9,825,899
12 9,825,872
13 9,825,719
14 9,825,868
15 9,825,951
16 9,826,212
17 9,825,900
18 9,825,970
19 9,825,930
20 9,826,119

Parts List.

Lower Sideband Filter
Y1—Y6 9.8304 MHz crystal, Digi-Key# X087
L1.L2 9.56 uH, 30 tums on a T37-6

toroid core
C1,C15 22 pF
C2,C4,C6,
Ci0,Ci12,C14 10pF
C3,C13 89 pF
C5,C11 118 pF
C7.C8 320 pF
C8 122 pF
Upper Sideband Filter
Y1—Y6 9.8304 MHz crystal, Digi-Key# X087
C1,C11 19 pF
c2,C10 5.2 pF
C3.C9 15 pF
C4,C8 3.9 pF
C5,C7 16 pF
Cé 3.76 pF
Oscillator Circuit
Y1 9.8304 MHz crystal, Digi-Key# X087
R1,R2,A4,R5 10k resistor
R3 2.2k
R6 470 ohm
C1 100 pF trimmer
c2,C4 750 pF
C3 43 pF
C5 2700 pF
Cé 1300 pF
50-ohm Tes! Circuit
R1,R4 B2 ohm
R2 39 ohm
R3 270 ohm
R5 220 ohm
RE 68 ohm
Note: Etched and drilled PC boards are available
from FAR Circuits, 18N640 Field Court, Dundee IL
60118. Price: Upper Sideband Filter—3$3; Lower
Sideband Filter—3%3: Oscillator Circuit—%$3. A set of
all three boards—3$7. Please include $1.50 shipping
per order.

YT QSLs
; Rainbow Assormment

We Sh 2 > ASAT
| v 100 $29.95 $24.95 §19.95
HKaZZ 200 $39.95 $34.95 $29.95
; = 300 $49.95 $44.95 $39.95
e S500 $54.95 549.95 S544.95
Infs 51 100D £99.95 £89.95 §£79.95%

AntennasWest Algéon prdinddo s poomy ma
(801) 373-8425

Box S0062-S, Prove UT 84605
CIRCLE 5 ON READER SERVICE CARD

CB-T0-10 METERS

We specialize in CB radio modification
plans and hardware. Frequency and FM
conversion kits, repair books, plans, high-
performance accessories. Thousands of
satisfied customers since 1976! Catalog $2.
CBC INTERNATIONAL
LOU FRANKLIN/K6NH - Owner
P.O. BOX 31500X. PHOENIX. AZ B5046

Baraboo, Wisconsia
Sauk Coury

Amateur Radio Language Guide

= Hundreds of phrases, especially for the ham rado operator
= Vol. 1 - French, Spanish, German, Japanese, Polish

» Vol. 2 - Swedish, talian, Portugese, Croatian, Norwegian
= Vol. 3 - Russian, Danish, Czech, Korean, Hawaiian

« Vol. 4 - Chinese, Dutch, Finish, Homanian, Vietnamese

* Vol. 5 - Hungarian, Arabic, Philipino, Turkish, Indonesian
Send $10 per volume (postage included) lo:
ROSE, P.O. Box 796, Mundelein, Il 60060-0796

SPECIALHOLIDAY OFFEH: ALLSVOLUMES ONMNLY 545.95!

Speak To The World
CIRCLE 134 ON READER SERVICE CARD

Fast & Fun G5RV QuicKits™

created bointenmar e S-S5, Ppocs, LT A0S
Fast & Easy 1« Balld

e L * Dgble Size OSRV Sl et
-EH' viskal amsrRctom X4 & 160 10 Dipade
% -"'“""!:d“““"i * Fall Size GSRV' Shews
: FE't_-:;#ul nded 102 f1 010 Dapsde
"Mrn"ﬂ" iy * Half Saze GSRV A L
4 dared S: 1! - 1 fr 4010 Dupole
Presoldered Silver Fittings « Guarter Site GORV 325,95

» Kinkproof QuietFlex wire
= Fully insulated. wx sealed,
ra-cortode. low moiie detign

26 fr Mu10 Dirvl-
* ReadyMade 102 fi GSRV 550,00
Al = ReadvMade 51 B G53RN, 2 SH000

Tone Al! Bands inel WARC o N0 Dacrrg 2508 line 41 o%
Want Plans. Patterne. Dana® Order Hot-Line: bl
TechNeate #124-D $8.9% ppd U'SA 1-800-926-7373

CIRCLE 296 ON READER SERVICE CARD

% DIGI-FIELD

No more guessing about antenna
performance! DIGI-FIELD field strength
meter has an extraordinary frequency
response. Sniff out 60Hz interference or
check for microwave oven | . Check
antennna gain/loss, pattern, polarization,
etc. Easy-to-read 3 1/2" LCD display, low

battery indicator, external antenna option.
Uses standard 9V battery.
i DIGI-FIELD
- L Introductory
e Price
$119.95
$4.50 s/h
plus tax in CA.
DC to 1.3 GHz

| C ENGINEERING

16350 Ventura Blvd., Suite 25
Encino, CA 91436
Phone/Fax: 818-345-1692
Orders Only: 1-800-343-5358

CIRCLE 293 ON READER SERVICE CARD
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73 Review

by Pete Putman KT2B

The Down East
Microwave DEM 432K

Number 8 on your Feedback card

Down East Microwave

RR1, Box 2310

Troy ME 04987

Telephone: (207) 948-3741;

Fax: (207) 948-5157

Price Class: Complete kit of parts including
3 PC boards and a crystal, $155;
add-on PA kit without enclosure, $75;
with enclosure, $135;

432 MHz preamp kit, $30.
Enclosures available.

Put your HF rig on the 70cm band with this easy-to-build linear transverter kit.

he key to the growth of amateur radio in

the future is to use the spectrum space
above 148 MHz—valuable frequencies which
are coveted by other potential commercial
users. Yet, many amateurs have been dis-
couraged by both the high cost of commercial-
ly-available multimode transceivers and the
complexity of older “do-it-yourself® designs.

Down East Microwave breaks through both
barriers with the DEM 432K, an easy-to-build
linear transverter which offers excellent perfor-
mance at a reasonable price and uses state-
of-the-art broadband design technology to
eliminate most of the bench work necessary
to fire up the kit when completed.

How It Works

The DEM 432K consists of three boards: a
local oscillator (L70), a receive mixer and con-
verter (R70), and a transmit mixer and con-
verter (170). All stages are truly linear, mean-
ing any input mode can be reproduced faith-
fully. The combination of boards will upconvert
your low-level transmitted signals from 28-30
MHz to 432-434 MHz, and will downconvert
received signals in the opposite direction.

The LO multiplies a crystal frequency of
101.00 MHz four times to 404 MHz, then am-
plifies and buffers the output for stability. An
on-board splitter gives you two outputs of +8
to +10 dBm, which feed both the transmit and
receive converters. The only tuning adjust-
ment which is made is to trim the crystal fre-
quency right to 404.000 MHz—all other cir-
cuits are broadbanded.

The receive converter has NO tunable cir-
cuits, just a pair of Microwave Monolithic Inte-
grated Circuits (MMICs) driving a Mini-Circuits
mixer assembly. Overall conversion gain is
about 10 to 12 dB, and an outboard GaAsFET
preamplifier improves system gain to about 20
dB with a noise figure of about 0.5-0.6 dB.

The same is true for the transmit converier,
which uses three MMICs to develop output at
70 cm. The nominal output is about +16 dBm
linear, or close to 50 milliwatts of RF. Adding
an S-AU4 power module will result in 15 to 20
watts of output power, depending on your
power supply voltage.

Construction

| ordered the whole nine yards from Bill
Olsen, getting all three boards plus the S-AU4
PA kit. After wandering around several elec-
tronics parts distributors, | located a pair of
enclosures for the PA, as well as the entire
transverter assembly (Photo C). This was a
neat trick as | hadn't even started construction
yet! Longtime Microwave Modules users will
recognize the approach | took right away, se-
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Photo A. The DEM 432K transverter kil {c&senufnﬁud-‘
ed). The receiver (R70) and transmitter (T70) boards are
stacked undemeath the LO (L70) board. The PA module
(432FAK) is shown on the right.

R s ,l

[ ’
Photo B. Close-up view showing connections between the
transverter and the PA modules. The small board at the
bottom is the optional preamp (designed by Steve Kostro
N2CEI).

Photo C. All modules fit nicely in PAC-TEC die-cast enclo-
sures (not included in kit).

lecting PAC-TEC UE-692-900 and UE-351-
900 die-cast boxes.

Each of the boards and its associated parts
comes in a zip-lock bag, and a nine-page
manual with pictorial diagrams and schemat-
ics for assembly is included. The most compli-
cated board to assemble is (as you might
have guessed) the local oscillator. One note
of caution: All of the boards make extensive

use of microwave chip capacitors, which are
very small and easily lost! My “trick” is to dou-
ble up a piece of masking tape on my working
surface, then slick the components to it and
pull them off one at a time as needed. The
chip capacitors are secured with transparent
tape to a small card which identifies them by
value. Your best bet is to solder all of the ca-
pacitors from each group before moving on to
the next. In addition, a few chip resistors (very
tiny!) are also attached to the card. Make sure
you use a low-wattage soldering iron and a
good pair of precision needle-nose pliers to
install all chip components.

Aside from these few precautions, kit build-
ing should proceed quickly. All of the MMICs
are securely packaged and labeled, and the
instructions provide a visual key as to pack-
age orientation and lead length. BFX89 tran-
sistors are used as the oscillator and first
buffer, and one lead will need to be clipped
from each. This is shown in the assembly
manual. You'll also need to wind a few coils
from #24 insulated wire on a 0.1" (#33) diam-
eter drill bit. While tedious, this shouldn't take
long. Make sure you scrape the insulation
from the leads before attempting to solder
them!

You can build the boards in any order you
like. The local oscillaior board has exira pads
for a second complete local oscillator 1o allow
switching band coverage for satellite opera-
tion. (The extra components can be ordered
from Down East Microwave.) Use miniature
Teflon coax for all of your interconnects be-
tween boards to keep losses down. Use care
when installing the TUF-1 mixer assembilies!
Don't bend the leads excessively, and watch
the case orientation, as spelled out in the in-
structions.

Powering Up

About the only thing you'll have to do is get
the local oscillator up and running. A VOM set
to 250 or 500 mA scale is all that's required
for the bare-bones setup, but a frequency
counter would also help. After checking your
component installation, apply 13.8 volts DC
and rotate C1 through its range. You should
see a definite peak on the VOM as the oscilla-
tor kicks in, and this should be very close to
101.00 MHz. LO current should be about 150-
200 mA.

Next, check for 404 MHz output at both of
the connections to the T70 and R70 mixers. If
you can measure RF millivolts, anything from
+7 1o +10 dBm is acceptable. Trim C1 to get
as close to frequency as possible—if not, add
another turn to L1 and try again. Additional

Continued on page 75
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The world's
finest hand held
multifunction
counter -
incorporates
many unique
functions usually
found only in
Very expensive

ben}ni,h J(r*.r;t':l'cn:leis.
Designed for virtually every measurement
application from near DC through Micro-
wave including measuring RF transmission
frequencies at the maximum possible
distance. The 3000 is also the world’s first
HandiCounter® with Period, Time
Interval and Ratio measurement
capability.
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ALL NEW
TECHNOLOGY!!
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even when frequency
changes and intercepts
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tune through RF
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CIACLE 172 ON READER SERVICE CARD

*199.

\ Sensitivity,
High Resolution and Accuracy, includes a
Bargraph, = 1PPM TCX0, Two Inputs,
Adjustable Trigger Level, Trigger
Variable and Hold Button

5579.

Optional +.1 TXCO: $135.

The Original Pocket
Sized Counter.
IMHz to 24GHz -
8 digit LED.
Maximized
Sensitivity, = 1
TCXO. hicludegpm
Hold Switch, NiCads

and Charger/ 599

Adapter!

Vinyl Carry Case

CC12 - Padded Black Vinyl carrying case for
2300 size LED Counters...........cocovueverereee. $ 12
CC30 - Padded Black Vinyl carrying case for

3000 size LCD counters. ......cuuumisssniisinns $ 15
Antennas

TA100S Telescoping Whip Antenna .......$ 12
Antenna Packs:
Ant-Pak 1 (includes RD27, RD800,

TAI00S = SaVe $11) ..occcrnrrmervsrsencsnsassaemsaaraes $ 65
Ant-Pak 2 (includes five assorted rubber
ducks, 27-1000MHz - Save $32) .............. $99
Probes

P30 - Counter/Oscilloscope probe - for direct
coupling to signal sources or circuit test
points. 1x/10x, switchable ................... $35

P101- Low-Pass attenuates RF noise
from Audio
PASEEMNEE: srivmrnormmssssssmassrrnitn

frequencies. Has two stage low
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ORDER LINE

305-771-2050 = FAX 305-771-2052
5821 NE 14th Ave, Ft. Lauderdale, FL 33334

5% Ship/Handling (Max $10) US. & Canada.
15% outside continental U.S.

Visa, Master Card, C.0.D., Cash or Money
Order only.



Number 9 on your Feedback card

Handi-Beacon

Turn your tape recorder into a beacon controller.

he need for beacons extends beyond

propagation tests. They are also very
useful for range tests and equipment checks
(two aspects seldom considered). Quite fre-
quently, I have made an adjustment to my
radio and not had anyone at home to help
with a range test. To help solve this dilemna,
I came up with a way (o turn a transmitter
into a useful beacon using a tape recorder
and a simple interface.

My initial test setup consisted of a rubber
band wrapped around a radio’s microphone
(to hold down the PTT) and placed near the
speaker of a tape recorder. Unfortunately,
this proved unreliable—if one of my cats
knocked the microphone off of the tape deck
or someone accidentally turned off the tape
deck, 1 would lose both the station identifi-
cation and test audio (to check readability at
the noisy fringe area).

Beacon Tape Recorder Interface

This led to the development of the circuit
shown in Figure 1. One operational am-
plifier acts as variable gain stage, to feed
audio to the transceiver's microphone audio
(UTA/UIC) from the tape deck’s
output. This direct connection eliminates
any background noise feeding into the
transceiver. The second operational ampli-
fier (UIB/UI1C) drives the audio into clip.
The slopes of this signal are steep enough
to be seen as digital

by Klaus Spies WB9YBM

mit time of my transceiver. For example, if |
know that the power levels being used will
cause a rapid heat-up of either the transceiv-
er and/or the amplifier, I'll use a 60-second
tape, with only about 30 seconds worth of
talking, for a 50% duty cycle. If you find
your system still gets unacceptably warm,
try for 30% or 40% transmil time (for those
who want to put up a high-powered beacon).
A simple ID is usually sufficient; something
like, “WB9YBM, Niles, Illinois-test” should
both satisfy the FCC and provide a long
enough transmission to let a mobile station
drive in and out of several signal nulls. For
propagation beacon applications, you may
want to add information about your power
level and antenna height. You can also offer
a QSL in exchange for a reception report if
you'd like an idea of how well your beacon
is performing as well as help in studying
propagation.

Since only half of the 4538 is utilized, I
chose to make two independent beacons out
of one circuit. There is still the need for only
two ICs—the dual operational amplifier was
upgraded to a quad package, keeping the
project simple. If the same casselle tape is
used for both beacons (each on a different
band, using different antenna heights or
lypes, or just different power levels), a
stereo lape player can be used to feed both
(either both tracks of the tape can initially be

recorded in monaural to provide identical in-
formation to both tapes—in which case, a
generic identification will be preferred—or
each track of the tape can contain separate
information).

No special recorders are required; any
cheap play-only deck will do. If you plan to
put the beacon at a relatively inaccessible
spot, the primary stipulation will be a good
quality tape that will not degrade too quickly
with high levels of use.

CW Beacon Applications

For a CW beacon, simply record CW on
the endless loop tape and re-calculate the
time constant of the 4538 as follows: If the
recorded CW tone is | kHz, the 4538 will
get triggered once every 0.001 seconds.
Therefore, to avoid having the output of the
4538 give a steady output, its hang time
must be longer than 0.001 seconds (1/1,000
Hz), but short enough to unkey at almost
the same time as the CW tone on the tape.
For other tone frequencies on the tape, just
use the formula 1/f. ;

If a CW tone and keying are desired (to
feed CW tones to a VHF FM transceiver'’s
audio input while at the same time keying
the PTT line), you can use a 555 timer set to
run at 1 kHz (the approximate center of the
audio passband of most transceivers and a
tone many people are most sensitive to) and

by the 4538 timer
(U2A/U2B) (see Table
1), which is wired as a
retriggerable leading
edge oscillator. When
the audio starts, the
4538 is triggered, acti-
vating the transceiver’s
PTT. If for some rea-
son the audio vanishes,
the radio will toggle
back into receive as
determined by the time
constant of the 4538
(calculated by T=RC),
which I set for two
seconds (plenty of
time to ensure that
the transceiver does
not toggle between
words).

For convenience, |
typically use an end-
less-loop tape. For
long tests, I am very
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Figure 1. Tape deck to beacon transmitter interface circuit.



THREE NEW MODELS STARTING AT $1295.00
1800 MHZ SPECTRUM ANALYZER

ALL NEW oprs 10 DIGIT CENTER FREQUENCY DISPLAY AND FREQ. COUNTER

i _ MADE IN THE
1 ; ¥ 11800 MHZ SPECTAUM ANALYZER | " ITC INSTRUMENTS MODEL 5A1500A J _ USA
- ’E Y : Ed |
SN b $1295.00
e ' ODEL SA600A
o -‘;l.'. -. EWEEPR TRACK G 'J'-' : HH: m m “Hz
. {‘. *- EPCLD GEMERATOR iq':"j _
MODEL SAT000A
2 MHZ TO 1000 MHZ
 CEMTER FREOUR HL'-HH'MIH ﬂ:.ﬂ:ﬁl : ,_;: 1 Bgsi'loo . |
BOO 1000 00 40D i ¢ H “L I
l.wﬁa LELW | 2 AHZ TO 1800 MHZ
ONE FULL YEAR
WARRANTY
o LCD CENTER FREQUENCY
OPTIONAL
SEE Opt.6 BELOW
*TWO-WAY RADIO SERVICE *EMI RFI TESTING *CHECK SECURITY TRANS. AND RECIEVERS
*TUNE CAVATIES, FILTERS, DUPLEXERS *TV-RADIO BROADCAST MAINTANCE *EVALUATE ALL RF BASED SYSTEMS
*CATY, MATV, SATELLITE SERVICE *CHECK RF CABLES, RF AMPS & RF SYSTEMS *MARINE, AIRCRACT, HAM RADIO SERVICE
THE ULTIMATE LOW COST SPECTRUM ANALYZER: TOTAL FLEXABILITY: Filter. You see st ITC we know our equipment will be used to
Thats a bold statement but the ITC SA Series Wz do not preset the Resolution B.W. and frequency service and test all types of RF based sytems, not just
Spectrum Analyzers are the best performance to price  span width (dispersion), like all the other low cost Cable and Satellite TV systems, like the other low cost
rntm Analyzers on the market today. You will have  Analyzers hsl'.&d below. The ITC SA Series units listed below. By the way maybe we shouldn’t
spend over $10,000.00 to find an Analyzer with Analyzers give you full control over the Res. Band  call those other units low cost at $2900.00 TO
ﬂumldalﬂmhihqr ease of operation and Width & Freq. Span width combinations. You can  $3500.00. Maybe only the ITC SA Series
electrical performance of the ITC mokel SAG00A, control the Vertical position the Baseline clipper and  Analyzers qualify for the low cost classificaion. Well
SA1000A & the all New SA1800A Analyzers. Sweep Speed, we also provide a fully adjustsble Video we will just let you decide for your self.

COMPARE & SAVE: ITC=TOTAL FLEXABILITY + PERFORMANCE & QUALITY

SUGGESTED | FREQUENCY ON FREQUENCY

PRICE RANGE SCREEN DISPLAY

Ml el el -
80dB

SA600 1 - 600MHZ

SA1000 1 - TOOOMHZ

SA1800 1 - 1800MHZ 500MHZ""*

2610 I - T00OMHZ 2MHZ
1 - TOOOMHZ
AVCOM | PS65A . 2 - 1000OMHZ

Note: * add Opl. 6 for cenler frequency digital readout. Opt.6 is all so a 10 digit |B0OMHYZ. stend alone Frequency Counder with 1 MV scnsitivity. Note: ™ For +/- SKHZ Narrow Band Filier add Opt.3 ... All
information for other mamufactures have boen taked form current manufactores adds and spec. shees. [TC does not take sesponsibility for any incorrect nformation that may sppesr on other manufactures data sheews.

Opt.1 50 MHZ MARKER GENERATOR CALL FOR INTRODUCTORY OFFER $200.00 VALUE LIST NET
Xy Opt.d +\- SKHZ NARROW BAND FILTER EXTENDS LOW FREQ. RANGE TO 200kHZ ALL MODELS. $450.00 $300.00
\ /] Opt.5 T1000MHZ BUILT-IN TRACKING GENERATOR 60dB DYNAMIC RANGE OUTPUT. 50.00 $250.00

Opt.6 CENTER FREQUENCY DISPLAY\1800MHZ FULL FUNCTION 10 DIGIT FREQUENCY COUNTER.  $400.00 $275.00
TO ORDER or FOR INFORMATION & A SPECIAL INTRODUCTORY OFFER CALL 800-232-3501

ALL PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. M/C, VISA, AE, DISCOVER, CHECK , MONEY ORDER OEK.
PRICES FOB NEWPORT BEACH (USA). CA. RESIDENTS PLEASE ADD SALES TAX . DEALER INQUIRES WELCOME.

Distributed By Navtec 1303 Avocada Ave., Suite 193 Newport Beach, CA 92660 714-552-1469 FAX 714-721-8085
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New AOR
Scanner

s Continuous
coversge
{except UHF TV
E00-805)

s AM. FM and wide
band FM tuning modes.
¢10 Scan Banks,. 10 Search Banks

sSelectable Pnonty Channel

Total Price. Frenght Prepae  ® Permanent memory baciup
* All normal accessonas included '
COMMUNICATIONS
(COD glightly higher)
CIRCLE 164 ON READER SERVICE CARD

eSeleciable Search Increments.
{Express Shipping Optionall «25 Day Satislaction Guarantes I
s 4 2 9 Full refund if not Satisfied
eSize- 678 Hx134'Dx2 1/2'W
Wt lZos
10701 E. 106th St. Indpls., IN 46256
Toll Free 800-445-7717
FAX (317) B45-8784
1691 MHz Weather
Satellite System |

| AR1000 5 955Kz
* No Frequencies cut out
j N EE |
m Visa and Mastercard
1691 MHz Hemt Pre-amp.

model TS-1691-P. Amp $299
1961 MHz Receiver
model TS-1691-Recvr $450
Decoder Board & Software
|  model TS-VGA-SAT4 $399

Low Loss (microwave) Coaxial Cable (65ft)
with connectors.
model 1691-coax ass'y 855

Track |l Satellite Orbital Program. Tracks ALL

satellites, world map, print out $50
1691 MHz Loop Yagi Antenna

model 1691-LY(N) $99
1691 MHz Loop-Yagi Extension

mode! 1691-LY-XTN $85

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. 85

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

SPECTRUM INTERNATIONAL, INC.
Post Office Box 1084, Dept. § l
Concord, Mass. 01742, U.S.A.
Phone: (508) 263-2145

Fax: (508) 263-7008
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R4

OF U27 IRa 100k np
10k 4 (VOLUME & TuF
3 SET) L TO
R " o —M——}l—)MIWE
——— 1 (2)A F INPUT
1)
LM335 Dis 5 +12V
ey R2
THR
==C3
IE— 0l PIN | = GND
PIN B= #12V
ci
TO CALCULATE THE OPERATING FREQUENCY
OF THE 355 USE THE FEHHUL#F | 44
WEKRIEN. Y. = (Ri #+2R2)X%CI

A |kHz TONE 1S RECOMMENDED; TO KEEP THE WAVEFORM SYMMETRICAL, LET RI = R2

Figure 2. Audio oscillator circuit for use in a modulated CW beacon application.

Vs

Vs - - -
A ‘ [ I l Theoretical (i.e. ideal) digital waveform.
Ov

B I | I | Typical waveform.
Ov
M e e G ==°  Clipped analog. Note flat top:
c rise and fall times are steep
Ov enough to trigger digital circuits.
The gradual rise and fall of a
D N e . rm (for comparison tun!t]‘?'gunlﬂ.

Figure 3. a) Theoretical (i.e. “ideal” ) digital waveform. b) Typical waveform. c) Clipped
analog. Note flat top; also, rise and fall times (“up™ and “down” ramps) are steep enough to
properly trigger digital circuits. d) Note gradual rise and fall of analog waveform (for com-

parison only to diagram “c" ).

keyed from the 4538 (see Figure 2). The re-
sistor at pin 3 of the 555 timer may be
changed slightly, depending on the amount
of deviation desired and the sensitivity of the
transceiver’s microphone input. (This
schematic should look very familiar to those
who have built sidetone oscillators before!)

Parts are available from Digi-Key Elec-
tronics, Mouser, Tri-State Electronics, or any
other convenient mail order house.

Bypassing and Shielding

The one point which cannot be stressed
enough 1s the need for bypassing and shieid-
ing. Even microphones and microphone in-
puts labeled as “low impedance” are of a
high enough impedance to pick up stray RF
(In my case, it’s a local commercial AM
broadcaster). All input or output leads
should be bypassed to ground with a 1,000
pF disc capacitor (in a few instances, I've
even gone so far as using ferrite beads on
leads), with the entire circuit enclosed in a
metal box, and the negative side of the sup-
ply connected to the box.

Final Adjustments

To assemble your beacon system, just
hook up the interface’s push-to-talk output
(PTT 1 or 2) to the appropriate point on your
transmitter (some HTs are keyed by using a
resistor between their audio input and the in-
terface’s PTT line), hook up your tape
recorder output to one of the two beacon in-
puts (A.F. IN 1 or 2 in Figure 1) and adjust
the tape machine’s audio output level until
the interface circuit reliably keys your trans-
mitter. Next, adjust the audio level into the
transmitter with either R1 (for audio 1) or

R2 (for audio 2).

Your beacon system should now be com-
plete and ready for some useful equipment
and propagation experiments. 73]

Table 1. T=RC
T R c
1s. 100k 10 pf
2s. 200k 10 pf
Notes:
1. “T" is expressed in seconds, "R" in chms,
“C" in farads.
2. For values of C greater than 10uf special low-
leakage caps are highly recommended.
Parts List
U1 LM324 IC
U2 4538 IC
Q1,Q2 2N2222 (or 2N2222A) transistor
C1,C2,C4,C5,
C7,C8,C9C10 4.7 pF tantalum
C3,C6,C11 10 pF tantalum
R1,R2 10k potentiometer
R3,R9,R10,R16 1k resistor
R4,R11 1 MEG resistor
R5,R6,R14,R15 10k resistor
R8,A13 4.7k resistor
R7 R12 See Table 1 for values.
R17,R18 10 ohm resistor
Optional CW Tone Oscillator (see Figure 2)
U1 LM555 timer IC
R1.R2 10k, See Figure 2 to calculate
other values (use 1k as minimum).
R3 10k resistor
R4 100k resistor
C1 0.047 pF, See formula in Figure 2 to
calculate other values or frequency.
c2 4.7 pF electrolytic or tantalum
Cc3 0.01 uF monolithic or disk




Link Communications RLC-II UNIVERSAL RADIO HAS MOVED

Repeater and Linking Controller

Universal Radio has moved four miles to its new expanded
location. We are now only 15 minutes from downtown Columbus
and the Columbus airport. Visitour big operational showroom. We
carry all lines of new and used shortwave and amateur equipment.
Get a hands-on look at that new rig you have been thinking about!

/ NEW LOCATION

RLC-ll Features:

® (1) Full Featured Repealer por @ (4) Analog Lines Programmable for
@ (2) Linking Full-Duplex ports Temperature and Voitage Readings
- Linking ports capabie of operating @ {4) Input Lines for Contact closure
as stand alone repeater ports Readings Slore Hours
- Separate ID’s, Time-Out Timers, @ (8) Oulput Lines for control of external Mon.-Frl. 10:00 - 5:30
Hang timers. and Courtesy Beeps peripherals Thursday 10:00 - 8:00

_ Saturday 10:00 - 3:00
® Clean and Understandable Voice Synthesizer with 400 + words
@ All Poris have both COR and PL inputs allowing off sile access changes

| HUGE COMMUNICATIONS CATALOG
® 2400 Baud Serial Port allows remote programming of the RLC-lI

® DTMF Access from ALL Ports

@ Optional Full Duplex Autopatch with 200 Number Dialer The new Universal Radio 100 page communications catalog
Only $199.95 pius s&h covers everything that is new for the amateur, shortwave listener

E) Dpnu;al 19" Steel HM:MMT: EJ;CID*EM? Only SPL 00. f;ﬂ .E;US s&h and scanner enthusiast. Equipment, antennas, books and acces-

@120 1970 SCIOTRGL DS I LR, L XY G YRR -y sories are all shown with prices. This informative publication is

Voice Time of Day Clock . ; ! .
& Conutels Remengregrammr'ng using DTMF Tones available FREE by fourth class mail or for $1 by first class mail.

® Muiltiple Password Prionity Assignable to each command

® All Commands can be renamed from 1 to 6 digits in length Universal Radio, Inc.
: Lﬂﬂﬁmegﬁﬁimcﬁe Elas:z‘gmmr f}ff{eni:; ;i'aadﬁ::p:rfpﬁpﬂﬂ _ _ .. 6830 Americana Pkwy.
ONLY $599.95 pius san Nl Reynoldsburg, Ohio 43068
— e g ' urm(ersal N 800 431-3939 Orders
| - .0. Box - | | =
— Bozeman, MT 59771-1071 @ i' D) ) } 614 866-4267 Information
(406)587-4085 &m inc.) 614 866-2339 24 Hour FAX
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| You ve bought eur replacement battenes befere. R a s
NOW YOU CAN BUY DIRECT FHGM US THE MANUFACTUF!ER!

For The
Month Of January

On A" S : CUSTOM MADE BATTERY
Replacement Battery Packs PACKS & INSERTS

Made to your specifications
Introductory Offer!

KENWOOD INSERTS

ICOM
CM2, BP2 7.2v @ 500 MAH
CM5,BP5  10.8v @ 500 MAH

SUPER LOOK FOR FEBRUARY'S PB-25 PB-21
7S 13.2v@ 1200 MAH PB-26 PB-24
8S  9.6v@ 1200 MAH SPECIAL OF THE MONTH )COM INSERTS

(base charge only—1" longer) Monthly Discounts applicable to End-users Only. BP-3 B8p-7
ICOM CHARGERS AVAILAELE BP-5 BP-8

mmmmnmmm
w ¢ SOURCE FORALL YOUR COMMUNICA‘I‘ION T

i ) BATTERY REPLACEMENTNEEDS. | reusa

._@LE]M(

Dlscnver now acceplted | i frli Tl SEND FOR -::__:;; o
W &W ASSOCIATES |t
8% % sales tax. 2 = AND PRICE LIST
Add $3.50 for postage ~ 29-11 Parsons Boulevard, Flushing, N.Y. 11354
handli
Mot WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE.

* InU.S. & Canada Cal Toll Free (800) 221-0732 » IN NYS (718) 961-2103  FAX: (718) 4611978
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73 Review

by Dick Goodman WA3USG

The SR4 Multimode
Simplex Repeater

Number 10 on your Feedback card

Alinco Electronics Inc.

438 Amapola Avenue, Unit 130
Torrance CA 90501

Telephone: (310) 618-8616;
Fax (310) 618-8758

Price Class: SR4—$399.95;
SR4-D—8§534.95

The next generation of store-and-forward voice controllers.

t is a great pleasure to see an equipment
manufacturer make subtle improvements
to a recognized good product. It telis me
that they are not satisfied with “resting on
their laurels.” It also indicates that there are
people who feel that radio amateurs are a
progressive lot who like to experiment. Not
only has this company improved their prod-
uct, but they did it in a manner that | feel
will encourage experimentation. The evolu-
tion of this product is not apparent from the
look of its case or front panel but is quite
obvious from a functional point of view.
About 18 months ago, | had a chance to
review a product known as the SR3 Sim-
plex Repeater from Brainstorm Engineer-
ing in La Crescenta, California (73 Amateur
Radio Today, May 1991, page 46). Brain-
storm implemented several substantial in-
ternal enhancements to the SR3, and re-
named it the SR4, then Alinco and Brain-
storm joined forces. If you place the SR3
and SR4 side by side there are virtually no
noticeable differences. Functionally, how-
ever, the SR4 has evolved into an extreme-
ly flexible system of integrated transceiver
control.

Some Additional History

The first thing that | would like to say is
that the SR4 is much more than a simplex
repeater. Depending on the model of the
SR4 acquired, it can also be a very capa-
ble full-duplex repeater controller. The SR4
retains all the functions of the SR3, with
the addition of many more. The biggest im-
provement, however, is the flexibility with
which the SR4 may be configured to inter-
face with virtually any transceiver.

My review (identified above) provides a
good background on this product, but for
those of you who don't have access to this
article, | will synopsize it here. | will then re-
view the many enhancements and new
functions offered by the SR4.

The simplex repeater is effectively a
voice store-and-forward device. Hardware
requirements are minimal. Only one voice-
standard voice-grade transceiver and an-
tenna are required for its operation. When
the connected transceiver receives a sig-
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FIT DINF IDER SR COR

MULTI-MODE
SUPER REPEATER CONTROLLER

SR4-D

ALINCO

The SR4 multimode simplex repeater from Alinco.

nal, the simplex repeater digitizes its audio
output and stores it in solid-state memory.
When the transmitting station finishes, the
simplex repeater keys the same transceiv-
er and plays back the captured audio, ef-
fectively repeating it to any user tuned to
the transceiver's frequency. There are no
duplexers involved and no desense (be-
cause the receiver and transmitter are nev-
er active at the same time). Even the origi-
nating station gets to hear his or her own
signal as the transmission doesn't get re-
peated until the originating station drops
carrier. While it isn’t as conducive to back-
and-forth chitchat as a full-duplex repeater,
it's simple to set up and quite portable.
And, since the SR3 and SR4 don't use any
mechanical tape transport as the voice
storage media, they are also quite reliable.
Older simplex repeater systems used ana-
log tape drives which were slow (they had
to rewind before the received message
could be repeated) and prone to mechani-
cal problems.

The Physical Device

The Alinco SR4 is packaged almost
identically to the SR3 (the only difference
is in the front and rear panel labeling).

Both units are contained in attractive,
strong black metal cases 10.5" wide by 6"
deep by 1.75" high. The power require-
ments are 11.6 to 15 VDC at about 160
maA.

The documentation is excellent. It
should be realized that the SR4 is a com-
plex radio interfacing device. Almaost all
analog signal inputs and outputs, whether
they be control, data, or audio, may be tai-
lored via internal adjustments. The docu-
mentation goes into considerable detail on
how to optimize each parameter. This de-
vice is an experimenter's dream! Providing
that the person who is initially setting this
up has a reasonable level of technical
competence, | cannot foresee any
transceiver or device that will not work well
with the SR4.

SR4 Functionality

The SR4 comes in two models. The first,
the SR4, will control one radio and func-
tions as a simplex repeater (with voice 1D
and mailbox functions). The second, the
SR4-D, will control two radios. As well as
being a simplex repeater, it will also func-
tion as a full-duplex repeater controller.
This review is applicable to the SR4-D.



WEFAX To The Max |
TOWERS

e Self supporting towers up to 144 ft. at 80 mph winds

& b * - .

PC GOES/WEFAX 3.0 $250
PC GOES/WEFAX 30 1s a professional fax reception sys-
tem for the IBM PC. It nciudes an AM/FM demodulator

software, cassette tutorial and 325 page manaul. Check
thws partal st of our advanced features:

e Lasts practically forever - weather resistant
» Tapered models & telescoping "crank up"
e Fold-over kits

Res. up to 1280xB00x256 APT Lat/Lon. Grids
Unattended Operation  Orbital Predcition
Colorization Frame Looping
Zoom, Pan, Rotation PCX & GIF Expont
Contrast Control Grayscale Printing
Tuning Oscilloscope Infrared Analysis
Photometry/Histograms Variable I10C & LPM

PC HF FACSIMILE 6.0 $99

PC HF Facsimile 6.0 is a complete shortwave FSK fax
system for the IBM PC. It inciudes an FSK Demodulator,
software, 250 page manual and tutonal cassefte. Call or
wrile for a complete catalog of products

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

Tel:(714)498-5784 Fax:(714)498-0568
CIRCLE 250 ON READER SERVICE CARD

e Easy to assemble and install.

‘Call Today for a Free Catalog!"

HEIGHTS TOWER SYSTEMS

9505 Groh Road Bdg. 70E \
Grosse lle, Ml 48138

1-800-745-1780

Pioneers in aluminum tower
manufacturing since 1959

NTERPRISE \
ADIO INTrRODUCING THE ERA MICROREADER

Britain's Most Popular Self Contained
PPLICATIONS Decoder Is Now Available Here

INC In The USA!

Price
RV $249.99
A\ + $5.00 s/h

. . : s
C‘he ERA Microreader is a compact, self contained de- (o No computer or other equipment needed.

coder that works without computers, programs or any || » Easy to use;works even with simple rigs.
-~ | special interfaces. Simply patch into the speaker line and || « Decodes hand or machine CW 5-60 wpm.

tum on. There's no computer hash to hide the weaker signals, and what's more, the || « RTTY 45/50/75/100 Auio Baud 170/425/
Micreoreader works even with simple homebrew equipment and in the smallest of shacks. 850 shifts

The Microreader's performance stems from careful filter design and a fast processor that || » Amtor, FEC (Sitor B) Navtex.

performs digital noise blanking, synchronous sampling, error correction, auto Baud trate || « Code tutor for both send and receive.
etc. For CW there's even a real time text editor to correct mistakes made by the sender. || « RS232 serial communications port.

The Microreader has its own sixteen character scrolling display, bargraph tuning and shift TO ORDER CALL TOLL FREE
indicators. decoded messages can be transferred to your computer or serial printer via the

built-in RS232 port. 1-800-925-4735

The code tutor facility in the Microreader is renowned as one of the best and allows both For Information call 704-543-4766
send and receive practice. Full control of speed, spacing and text type is provided, and an || Enterprise Radio Applications Inc
auto repeat allows you to check the resuits. or, just plug in your key and see what your || PO Box 3144

| sending is really like! )\ Charlotte NC 28210 4
N )
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HamBase "

New Data-New Program
e BROWSE by NAME

e COUNTY data

* Filtered dB EXPORT

Find: RACImlN

Joseph Arcure W3HNK
PO Box 73
Edgemont PA 19028

Class: Advanced
Born: Dec 25 1933

Cou Ve

HamBase will retrieve by callsign
from data on diskette or hard disk.
Now with almost 600,000 US calls.
Easy Edit address and QSL labels.
Print labels from file of callsigns.
Export data in ASCII dB formats.
Updated twice a year.

Compatible with HamWindows,
LOGic, DXBase logging software.
PC and Macintosh versions.

Macmtosh verson does pot sopport Mame Browse or County lookup

HB 3.0 with 1993 US data
HB 3.0 with 1993 Canada data
HB 3.0 + Jan 1993 data Update
DX QSL data (now with Russia)
Old Call data (100.000) 9.95
Packet Home BBS data 9.95
R&R Russian Call shareware disk  5.95
WHamBase (for Windows) 19.95
HBPopup (TSR with autotyping) 19.95
Demo Disk 5.95
Add $5.00 for shipping/handling.
CA residenis please add sales rax.
Specify 5.25 or 3.5 inch HD disks.

Credit cards will be billed on ship date.

49.95
19.95
19.95
19.95

POBox 194 T - Ben Lomond - CA 95005
(408) 335-9120 - FAX 335.9121
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The SR4-D is capable of several func-
tions. The primary function of simplex
repeat has several improvements over the
SR3. Perhaps the most dramatic is the
Receive VOX method of COR detection. It
is not necessary to pick off a hardware
COR from the transceiver or have the
transmitting station use CTCSS. The SR4-
D will generate its own carrier detection
from the audio output of the connected
radio. The only requirement is that the
audio must be squelched. Any signal-
breaking squelch will generate an active
COR and either start the unit recording in
the simplex repeat mode or key the sec-
ond transceiver in full-duplex repeat (if that
mode is selected).

The Receive VOX COR detection has
three internal adjustments: attack time,
hang time, and overall sensitivity. Each of
these is independently controlled via inter-
nal pots. Using the SR4-D with two old
Heathkit HW-2036 transceivers yielded
very reliable repeating in both the simplex
and full-duplex modes once the RX VOX
adjustments were optimized. Unless the
transmit and receive frequencies are wide-
ly separated, a duplexer is still necessary
in full-duplex repeat. Another versatile
capability of the SR4-D is its ability to sim-
plex repeat on one radio while full-duplex

position, the audio was noticeably better.

Additional Features

The SR4 has a plethora of additional
features that will delight the experimenter
and tinkerer! COR detection for simplex
and full-duplex repeat may be achieved by
several methods: by the receive VOX
method described above, by listening for a
CTCSS tone (with the optional TS32P de-
coder available directly from Brainstorm
Engineering, 2948-1/2 Honolulu Ave., La
Crescenta CA 91214, Tel: (818) 249-
4383), or by sensing a hard voltage level
change from the connected transceiver
(with the optional HW2 Hardware Carrier
Detector from Brainstorm).

Hardware COR from the radio may be
either a positive or negative swing and
may be as small a change as 300 mV. All
audio levels in and out are fully adjustable
via internal pots. The SR4 is also config-
urable to a wide range of microphone input
circuit impedances via internal jumpers.

The SR4 has a full-featured DTMF de-
coder. Virtually any function of the unit may
be controlled remotely. Commands sent to
the SR4 will be verified by an acknowledg-
ment tone. There will be a short tone if
the command is accepted and a longer
one if not. The SR4 may be completely

The SR4 has a plethora of additional features
that will delight the experimenter and tinkerer!

repeating via the other. Both simplex and
duplex repeat functions may be controlied
via DTMF tones.

Voice ID and Voice Mail

The SR4 has a voice |Der that users can
program with their own voice. This is done
remotely via a DTMF-equipped transceiv-
er. The activity timer, which controls the
periodicity of the ID function, many be re-
motely DTMF programmed from one to 98
minutes. You are not limited to voice; you
may use an electronic keyer and record a
CW ID if desired. Voice ID messages may
be recorded, played back, and erased at
any time via DTMF control.

The voice mail function enables a user
to store a voice (or any other audio) mes-
sage for retrieval at a later time. The SR4
will only store one message at a time.
When a message is stored, the SR4 gen-
erates a unique squeich tail to alert users.
The message may be played as often as
desired. When the voice message is
erased, the squelch tail is removed.

The SR4 has a total of two minutes and
48 seconds of total audio storage capa-
bility. This is split between the simplex
repeat, voice |Der, and voice mail func-
tions. | tried both voice IDer and message
functions. There are two audio sampling
rates. In the low rate, the audio was a bit
raspy but still quite acceptable for its in-
tended use. In the high sampling rate

inhibited from operating or enabled from
an inhibited state via DTMF control. The
power saver function may be enabled/
disabled.

This is a useful feature which prevents
the front panel LEDs from lighting to save
power during battery operation. All repeat
functions of either connected transceiver
may be controlled. Either radio's receiver
or transmitter interface to the SR4 may be
tumed on or off, and either radio may also
be put in or out of the simplex or full-du-
plex repeat mode. The roger beep/cour-
tesy tone may be enabled/disabled and all
aspects of the voice mail or voice ID may
be controlled. This includes recording,
playing and clearing messages and voice
IDs. The SR4 may also be inhibited from
passing DTMF tones on the air via its re-
peat function. Finally, the SR4 has an aux-
iliary output which may be used to control
a relay or similar device.

Soon to be released features are a
multi-user voice mail system, 11 minutes
of digital storage time and a simplex and
duplex autopatch.

Writing a review for a device like the
SR4 is difficult at best. | don't believe that
any two individuals will use it in the same
way. Reading the SR4’s manual and ex-
perimenting with the unit itself will start the
creative juices flowing. It is an excellent
addition to your club's repeater or your
home station. 73]



ATV CONVERTERS . HF LINEAR AMPLIFIERS

DISCOVER THE WORLD OF HF AMPLIFIERS per MOTOROLA BULLETINS
FAST SCAN TELEVISION

Sempivts Pags Ll for HF Amplfiers Described
0 CM ) im the MOTOROLA Bulleting.

ANTSE 300W $160.TO EBG] 140W § 80.65

ANTST 140W 0§ 93.25 EBITA 100W §139.20 HEAT SINK MATERIAL
ANTTEL 20W § 00 TO EB104 8D0W BA4R.15

ANTTOM 20W § 02.19 AR30S J0OW 9381.52 Model 99 Heat Sink(6.521221.6 42200
ARI1) J00W $401.00 CHS—8 Copper Eanlni,'i-:lﬂlﬂ'_l #1800

NEW!l 1K WATT 7—50 MHz Amplifier We sles steck Hard — 1o —Find parta

FOWER SPLITTERS snd COMBINERS CHIP m:-u”;n:
= 7=30MH i METALCLAD MICA CAPS - Unelce /Semca
ATV] -ﬂ'l-—-l!ﬂ r..uarn ...... III B5 Kii 500 Waltt PEP I—Pord ..oooooovrriiinnnas. B 0085 RF POWER TRAMNSISTORS
ATVA 901-928 (GaAS—FET)|......0 50.05 K 1000 Watt PEP 2-Part ; MINI = Ci!EUITMIIEHH
1200 Watt PEP d=Part ..o i 19048 SBL-1
H ﬂ-HTIDtﬁ-lW SBL-=1
TTiiare oo — LY ARCO TR
""'IHHI{BHEPEIL VK200 =20 /4B RF Chales
S = 50 = i
Wil veeeeeee ) THGS KiE NERET—Pu N : 150 %% Brogdbhand HF Translormers
75 Watt Model BTSA ... ... L 0119.95 Kit  MERGT—PCE (PC Bosrd) . vesassnns § 1800
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HomiInG IN

Number 11 on your Feedback card

Joe Moell, BE., KGOV
PO Box 2508
Fullerton CA 92633

Computers Point the Way

Living in Southern California has
its good and bad points, but one big
advantage for hams is being able to
go on hidden transmitter hunts all
year long. Radio direction finding
(RDF) enthusiasts in northern states
and Canada have a few months of
cold weather and icy roads ahead,
so0 many clubs there will not be hold-
ing these contests (called foxhunts
and T-hunts) until spring.

That doesn't mean you should for-
get about this part of ham radio,
however. Now is the time to plan and
build a better RDF setup, in anticipa-
tion of the thrill of victory when hunts
resume. What will your new secret
weapon be?

The “radar scope” display, de-
scribed in "Homing In" for October
and November 1992, generated lots
of response. Readers like the two-di-
mensional view of the hidden signal,
but some have had trouble finding
suitable storage oscilloscopes. Fur-
thermore, these scopes are bulky
and difficult to power up in a vehicle.

Why not use a compuler screen
for the readout device? A laptop
portable is small and lightweight. It
works from ils own batteries, or per-
haps 12 volis from the vehicle. Best
of all, the computer can “crunch” the
data to aid in finding the most accu-
rate bearing and navigating to the
hidden T.

Heads Up!
Jerry Boyd WB8WFK of Albu-

Radio Direction Finding

quergue, New Mexico, is a pioneer
in computer-assisted mobile RDF.
When | first met Jerry in Oclober
1991, he had installed a con-
tinuous-turning potentiometer at
the base of the mast for his four-
element 2 meter T-hunting yagi
(Photo A). It drove a dash-mounted
meter that gave him a “heads-up”
indication of antenna pointing direc-
tion.

This remote azimuth indicator is
an easy weekend project. Figure 1
shows the schematic for it. Jerry
used a surplus Bourne's precision
linear taper pot (R1). U1 can be any
op amp IC that works as a voltage
follower at DC. Regulator U3 is
used as an active voltage refer-
ence. R3 adjusts its output to +3.4
volts (corresponding to 340 de-
grees), measured at TP1.

Jerry's azimuth pot has 340 de-
grees of winding and a 20-degree
dead zone. He says, "Between 340
and 359 degrees the arm of my pot
goes open circuit. R6 prevents the
output of U2 from floating when the
pot is in this dead zone." Align the
indicator so that when the antenna
points forward, the pot is at the 180-
degree setting and output vollage at
TP2 is 1.8 volts. This puts the dead
zone behind you where it has the
least effect when T-hunting. Cali-
brate the meter by setting R8 for a
180-degree reading on M1 at this
R1 setting. If you are not using a
100 microampere meter movement,
change the values of R7 and R8 ac-
cordingly. Movements from 50 mi-
croamperes to 1 milliampere can be
used with appropriate changes in
these resistors.

Photo A. This is how WBBWFK attaches the bottom of his mobile antenna masl o
the azimuth-sensing potentiometer. The assembly mounts to the inside of the driv-
er-side door.
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Photo B. Interior view of the interface box containing the MUX, A/D converter and
Micromint computer board. BNC jacks on the rear are analog data inputs. (Photo

by WBSWFK)

Going Digital

Today, WBBWFK's huntmobile
boasts an integrated digital bearing-
taking, storage, and display system.
The nerve center of the system is an
interface box (Photo B) that includes

a home-brew eight-channel analog
multiplexer (MUX), analog-to-digital
(A/D) converter, and a Micromint Z8
single-board computer (Figure 2).
Analog signals representing anten-
na azimuth, S-meter, and RF aitenu-

+I12V
SOURCE

U3

LM723CN

Ul OUT _  +9V
7805CTH l
AT uF
: 7 F .
DA n9 i
750
2 c2 TP2
0.47uF ANALOG
s | TP = > POSITION
o | +3av m ouT
RS 20k -
220k
€Ok R ' RS
5k 25k
"AZIMUTH" "cCAL" Mi
Cl 100k A
390pF ¢

V- COMP

Figure 1. Schematic of the antenna position display unit. R1 is the continuous-turning potentiometer. M1 indicates direction. The analog output goes to the MUX and A/D

converier.,
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MULTI-MODE

SUPER REPEATER CONTROLLER SR4.D

PIT DIMF IDER SR  COR ALINCO

ALINCO DOES IT AGAIN...

In keeping with our philosophy of providing the most innovative products, Alinco
introduces the SR4 - D repeater controller.

The SR4 - D is a self - contained, remote programmable controller, capable of controlling
one, two, or three radio transceivers.

® [t can work as a simplex repeater(with B [t requires no internal connection to your
digital voice storage up to 2.8 minutes). radio, and is simple to use.
m It can work as a duplex repeater . m It is compact, it is reliable, it is vibration
m It can be used with any type of radio resistant for mobile installations, and
: i draws very little current.
(Any band, any frequency, any mode: i 5
' e il B There IS no competition.
AM, FM, SSB).
: : One Year Limited Warranty
B It has voice mail. Specifications and features are subject to change without notice o obligation.

@ It has an automatic voice IDer and Time - A L ,Nco

out timer.
m It can be controlled remotely Via DTMF C ELECTRONICS INC.
y 438 Amapola Avenue, Unit 130, Torrance, CA 90501

tones, with or without a security code. Tel: (310) 618-8616 Fax:(310) 618-8758
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Photo C. WBBWFK's car is ready for the hunt. The analog fox-box and digital in-
terface unit are on the dash. The computer (protected by pillows) has replaced a
human in the passenger’s seal. (Photo by WBBWFK.)

Figure 2. Block diagram of WB8WFK's system. Analog oulputs of the fox-box
are digitized and then processed by the controller and laptop computer, Extra
MUX channels are available for inputs from a flux-gale compass and digital shaft

encoder.

ation go from the fox-box to the
MUX. The Z8 takes the digitized da-
ta and transmits it to a PC-compati-
ble portable computer via the RS-
232 port. The computer is pro-
grammed to use the serial azimuth
and signal strength data to compute
and display polar plots (Figure 3).

“Ed James KABJMW loaned me
a 386 laptop (Photo C) for the dis-
play unit,” Jerry says. “But even with
this fast computer, the plotting is not
done in real time. | push a button to
irigger a data acquisition. The pro-
gram takes 256 samples of antenna
angle and signal strength and stores
them in an array. It samples at aboul
10 times a second. Then it quits
sampling, draws the plot, and com-
putes the best bearing. "Next, | have
the option of scaling the plot. Say
the S-meter reading was low, so the
trace was small. | can enter a scale
factor to expand the plot to full size.
I'm thinking of making the software
compute the scale factor automati-
cally.”

Like most VHF T-hunters who
use beams, WBBWFK turns his mo-
bile antenna mast manually. The 25-

second data acquisition time gives a
number of options. He can swing
the antenna through a full circle at
about 2 rpm to get a complete 360-
degree plot showing all incoming
signal components. This includes
the direct signal, any multipath sig-
nals, and any noise sources (Figure
4). Fluctuating signals and noise

direction of interest and improves
the accuracy of his bearings.

Jerry adds, “One of the software
features is that it walks through the
data array to find the signal peak
and the corresponding angle to the
peak. On the screen | see the polar
plot, plus a status panel with best
bearing details on the side.

"l used it on a real hunt Sunday. It

“Fluctuating signals and noise show up as
a ‘spikey’ display compared to steady
signals, which produce well-rounded lobes.”

show up as a "spikey” display com-
pared to steady signals, which pro-
duce well-rounded lobes (Figure 5).
On some hunts there is only one
apparent signal direction, butl the
amplitude fluctuates due to nearby
moving objects, airplane flutter, or
power changes by the transmitter
hider. When that happens, Jerry
sweeps back and forth across the
signal when taking data, instead of
turning the antenna in a full circle.
This builds up muitiple traces in the

shows direct signal and reflections
real nicely. What really surprised the
other hunters was that after the hunt
| could play back the bearings. |
have a feature in the software that
saves dala to a disk file for later re-
view,"

it's All in the Software

“The Z8 control program is writ-
ten in Tiny Basic and is downloaded
to the Z8 by the DIGDF program
on the PC.” Jerry says. “The pro-

m-**"'/

{/W/w;
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DIGITAL DF
/’A\ SYSTEN STRTLS:
O\ PRSI
/ AN b 848 35
}. P H; p ATTDMATOR AT 1B
CONPRSS RERDING OIS

LORAN HIH]I'EI'E

H
PLOT GAIN SICNAL STREMETH X 1 8
hit tord for ack menu

Figure 3. Rolating a high gain beam
produces this paltern on the computer
screen when there are no fluctuations,
reflections, or multipath. (Of course,
this never seems to happen on an ac-
tual hunt!)

Figure 4. A eomplete screen dump from WBBWFK’s digital RDF sysiem in the
field. It's easy to tell the direct signal from the fluctuating reflection. The peak lo-
cator shows that maximum signal is coming from 84 degrees with respect lo the
vehicle heading. The S-meler reading was multiplied by 1.8 for a full-size plol. Al-
tenuation, compass, and LORAN indications have not been fully implemented in-

to this software version,
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gram for data display is in Microsoft
Quick Basic 4.5. On my old XT it
lakes 45 seconds to do the plot. On
the 386 laptop, it's five seconds.”
Jerry says that other computers
besides IBM compatibles could be
adapted to this system. "Ed has a
Radio Shack Model 100 and we're
thinking of seeing if we can make a
version of the software that runs on
it, using an X-Y plot of signal
strength versus azimuth instead of
a polar display. Model 100s don't
have the screen resolution to do a
polar plot, but they're real cheap at
hamfests."

Next month’'s “Homing In" will
have more details on the software
features, plus schematics and parts
information for the interface box.
Jerry's strong signal attenuation
scheme will also be described.

I'll bet other readers are working
on digital processing for their RDF
equipment. If so, I'd like to hear
about it. Write and tell me what you
are doing. Better yet, get out the
camera, take some pictures,
and send them to me. Let's share
ideas.

\ RS /
\ “‘“;_,_»/ /
‘1_‘__‘1
Figure 5. This plot was laken in a su-
permarket parking lot on an Albu-
querque T-hunt. The spikes at zero
degrees represent noise from power
lines ahead of the vehicle. The hidden

T is lo the left and there is reflected
signal from the right.
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HFT-1500C
Antenna Tuner

: ey tor 500C
V@Ctr onics %inee;:i.mpliﬁer

Corporation Inc. Collins S-Line colours  Collins S-Line colours
To obtain a free catalog, « > 1,000 Watts PEP Input « Legal Limit tuner
place an order or for « Table top 24lb, 12" x 6" x 12" » New roller inductor
technical information, « Low cost tubes, 4 x 8l11A « Gear driven counter
please call: ‘&I  Patented cross-needle tuning « Digital Bar graph
Fax: (416) 289-4638 160 to 10 m including WARC « Compatible with

Phone: (416) 289-4637 « 120, 220, 230, 240 VAC Input HF600 & Vector 500

e Toll Free: 1-800-267-5354« <18 Month Warrantye
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Number 12 on your Feedback card

Hams wiTH cLASS

Carole Perry WB2MGP
Media Mentors, Inc.

PQO. Box 131646

Staten Island NY 10313-0006

Do You Have the Write Stuff?

Every time a new issue or controver-
sy comes up that affects our lives in
some way, we as American cilizens
have the right and the obligation lo let
our elected officlals know whal our
points of view are on the matter. When-
ever an important new rule is being pro-
posed that affects the amateur radio
community, most of us have strong feel-
ings pro or con on the issue before us.
Usually, some member of an active ra-
dio club will organize an effort to make
it real easy for the membership 10 ex-
press their opinions by signing a peli-
tion or by getling a massive letter-wril-
ing campaign going.

As an amateur radio teacher in an
intermediate school, | like to seize upon
these opportunities to teach a civics les-
son and a language arts lesson as well,
After we discuss the issue and the chil-
dren do the required research to pre-
sen! their arguments to the rest of the
class, we talk about what our best op-
lions are 0 gel our opinions across 1o
the people with the power to enact leg-
islation and to make changes.

In 1990, the United Slates Postal
Service handled about 60 billion first-
class letters and packages. Thal means
that the average American household
sent about 620 letters that year, Were
any of them senl lo a senator, represen-
tative. FCC Commissioner, or other
government official? In most house-
holds. the response to that question
would be “no."

It's important for children to know that
writing 10 Congress or other branches of
the government is slill one of the most
effective things that a citizen, as an indi-

vidual, can do. According to the Office of
Legislative Information and Bill Status,
thousands of bills gel introduced during
each session of Congress. By speaking
out on any of these bills, you automati-
cally increase your “political clout.” Many
members of Congress consider opinions
expressed in a letter to represent at
least 100 voles.

Guidelines for Writing to Congress

The children always enjoy writing
their opinions in a letter when the point
aboul its importance is made clear o
them. | use the following guidelines with
my classes to ensure the most effective
response.

When writing to Congress, personal
letiers are preferable to preprinted
cards. A veleran lobbyist says that,
“Handwritten letters show that a person
has taken the time to think about an is-
sue and has a viewpoint on il. The
more people write out of their own con-
victions, the more likely they are to get
a response.”

Write about one topic at a time.
Make your point and don't confuse the
issue with other extraneous information.

Letters that are short and to the
point are more likely to get read. Legis-
lators often use letters simply to get a
count of the number of people who sup-
port or oppose different bills.

In your first senlence, state thal you
oppose or support a specific bill or is-
sue, so it will be easy to tell which side
you're on.

Postcards are easier to send and
easier to read.

It you're referring to a bill, make sure
you have the right number and litle.
This is very important due to the large
number of bills that get introduced ev-
ery year. You can get this information
by calling your local Congressional of-
fice. Put some kids 1o work on this as-

Pholo A. Eighth graders Malt KB20JI and Bianca are examples of children who love
to get involved with local, national and international issues through ham radio.

pect of the preparalion and research.
It's good experience for them to start to
learn their way around their own gov-
ernment.

Slate your case. Show that you un-
derstand the issue and explain how it
affects you, your family, and your com-
munity.

If it's appropriate, send a “thank you"
letter once the issue has been decided.
According o one expert, for every 100
to 250 letters that legislators receive in
a week, only about two are “thank you"
letters. If you send a thank you letter,
you may sland out enough that theyll
remember you the next time you wrile.

One of our goals as educalors, no
matter whal subject area we leach,
should be to make sure that our stu-
dents know the importance of being
well informed, and then know what ac-
ceptlable channels lo go through are

available to lel their voices be heard.
Teachers using amaleur radio in their
classes have many unique opportuni-
ties to teach about the responsibilities
that go along with being a good citizen
of their community, their state, their
country, and of the planel. The nice
thing about it is that there's always
something going on somewhere either
locally, nationally, or internationally that
can lead into a greal classroom lesson.

Besides liking the idea of making
their own statemenlts, my classes ea-
gerly await the reply comments. Every-
one in the class gets excited when offi-
cial-looking correspondence comes to
the school, addressed to them.

If you've had some interesting expe-
riences gelling your classes involved
with the system of how government
works, please write to me so we can
share the ideas.

GIVE YOUR
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BEACON, T-HUNTS

Completely bulit and tested, extremely high quality.
« Complete low power CW transmitter
« Up to 2-2'% watts RF output
« Excellent keying characteristics
» 10-16 VDC operation
« Compac!, rugged and easy 10 operate

« Superior QRP world-wide, military grade

Just connect a battery, antenna, key and plug in your
favorite crystal—That's it'—BEST GLOBAL VALUE

SW1-15M
SW1-17TM

$23.95
$23.95

SW1-40M
SW1-BO/75 $26.95
SW1-20M $23.85 SW1-160M $34.95
SW1-30M $23.95 Metal Case $8.95
Xtals: 21160, 21150, 21060 18074 14060, 10115, 10106,
7125, 7110, 7040, 7030, 3700, 3550, 3535 $5.95 ea

To order: Specily meter band desired and inciude check or
money order for correct amount. Also include $2.50 (U5,
Can. & Mex.) 58 ali other for first class shipping. PA
residents add 6 sales tax 10 price of unit{s) Foresgn orders
MUST Sand money orger drawn on UL S. correspondent bank ontly

RYAN COMMUNICATIONS

Box 111E Camelot Rd., Portersville. PA 16051, USA
Phone: {412) 368-3859

$24.95

Leam in days what takes others years
to master. . All simple, totally simple.
Includes numbers, Q signs, prosigns
plus other excellent info. The derived
meaning behind the code lies in the
standard phonetic alphabet. . Originally
written and developed for pilots. New
book, 36 pages, 8 x 11, now reveals
this remarkable breakthrough..
Unbelievably simple. . Gain much more
than “natural talent". Your own
progress will shock even you, send $10
check or money order (please add $2 S&H)
to:

AVIACOMM PUBLICATIONS (73)
P.O. Box 690188
Bronx, NY 10469

NYS residents add B% sales Lax.
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vrRe]  JRL-2000F

Fully Automatic MOSFET

HF LINEAR AMPLIFIER

* 1 KW NO-TUNE POWER AMPLIFIER

* 48 MOSFETs SINGLE ENDED PusH-PuLL (SEPP) DESIGN
* BUILT-IN AUTOMATIC ANTENNA TUNER

* HIGH-EFFICIENCY SWITCHING POWER SUPPLY

The JRL-2000F is the world’s first
MOSFET HF linear amplifier,

with memory capacity of 1820 cha

designed using the same high tech- nels for instant QSY. Plus a high
nology found in JRC's professional efficiency switching power supply
high-power radio transmitters. (80V-264V) with power factor cor-
Featuring a heavy-duty power amp rection to supress AC line currents,
that incorporates 48 RF power MOS- an automatic antenna selector for
FETs to ensure low distortion and up to four antennas and a wireless
clean output up to 1,000 watts (100% remote control unit.

duty cycle, 24 hour) SSB/CW, plus a

JRC| Japan Radio Co., lid.

430 Park Ave. 2nd Floor New York. NY 10022
Phone : (212)355-1180 Fax ; (212)319-53227

Telex : 961114 JAPAN RADIO NYK
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CARR’S CORNER

Joseph J. Carr K4IPV
PO. Box 1099
Falls Church VA 22041

Using The Passive Double-
Balanced Mixer (DBM)

The double-balanced mixer (DBM)
is a terribly useful RF electronic com-
ponent. It can be used in receivers,
transmitters, test equipment and many
other applications. It provides good
mixing action with little of the hassle
and headaches thal accompany aclive
mixers (transistors, ICs, elc.). The
DBM is truly a versatile little beastie.

Figure 1 shows the generic circuit
for the DBM. The mixing action is
caused by a diode ring (D1 through
D4), which is not, by the way, the
same thing as a full-wave bridge recti-
fier (look ai the diode directions). Cou-
pling into and out of the circuit is pro-
vided by the RF input (RF), local oscil-
lator (LO) and intermediate frequency
(IF) ports; these are coupled via
broadband RF transformers.

The Mini-Circuits SRA Series

While it is relatively easy to make
working DBMs using signal diodes
and toroid transformers, it's just as
easy to buy high qualily paris from a
source such as Mini-Circuits (P.O. Box
350166, Brooklyn NY 11235-0003;
718-934-4500). Their SRA and SBL
series DBMs are used extensively in
ham construction projects shown in
various publications over the years.
The SRA-1 works from 500 kHz fo 500
MHz (both LO and RF), and produces
an IF output of DC 1o 500 MHz, de-
pending on the LO and RF frequen-
cies; the relaled SRA-1-1 works down
to 100 kHz. Another model, SRA-2,
works over the range 1 to 1,000 MHz
(RF/LO), and produces IF outpuls in
the range 500 kHz 10 500 MHz. The
SBL series is similar to the SRA, but
they are somewhat smalier. Prices in
small quantities are in the $15 range
(consult the Mini-Circuits catalog for
current pricing of any particular mod-
el).

The SRA-x devices come in a
small, shielded metal housing that is
0.4 inches tall, 0.4 inches wide, and
0.8 inches long. It has eight pins on
the bottom side, spaced 0.100 inches
apart (see Figure 2). The pin spacing
is the same as for most dual-inline
package (DIP) integrated circuits, so
the SRA series DBMs can be used on
the standard perforated board that
many hams like 1o use for construc-
tion. The number 1 pin indicated by
the insulation around the pin is biue in
color. All other pins are either connect-
ed to the case or embedded in gray or
white insulation material. The pin num-
bers are arranged in zigzag order so
that ail of the odd numbered pins
(1,3,5,7) are on the same side, and

the even numbered pins (2,4,6,8) are
on the opposite side.

For the SRA-1 and SRA-1-1, which
are probably the most popular with
ham operators, the following pinouts
are found:

Local oscillator: 8

RF input: 1
IF output: 3.4
(must be tied together)

Case ground: 2
Other ground: 5,6,7

The SRA-2 is similar, except that
the AF input is placed on pins 3 and 4
(tied together), while the IF output is
taken from pin no. 1. There are other
models than SRA-1, SRA-1-1 and
SRA-2, and these may have different
pinouts than shown here. Consull the
Mini-Circuits data for particulars.

The electrical performance of the
SRA series DBMs is impressive for
such low-cost parts. Isolation of the
LO-RF circuits is on the order of 25 dB
at the high end of the frequency
range, and 50 dB al the low end. Simi-
lar numbers are found for LO-IF isola-
tion as well. They use a +7 dBm LO
signal, and can handle up to +1 dBm
RF signals; these translate to 5 mW
(15.8 mV) and 1.26 mW (7.9 mV) dis-
sipated in a 50-ohm resistive load, re-
spectively. The standard RF system
impedance (50 ohms) is used for the
SRA-series inputs and outputs.

Conversion loss in the passive mix-
ers ranges from 6.5 to 8.5 dB, and this
is easily made up with a simple ampli-
fier if it can't be tolerated. In fact, the
Mini-Circuits MAR-xx series of MMIC
amplifier devices can easily be used
for this purpose. One of Mini-Circuits
other products is a series of aclive
double-balanced mixers, in a similar
case as the SRA series. These de-
vices place an amplifier and DBM in-
side the same housing. The UNCL-X1
is similar 1o the SRA-1, except that it
provides an output buffer for the IF
port. The conversion gain (not loss) is
0.5 to 1 dB over the 1 to 500 MHz fre-
quency range. The UNCL-R1 places
the amplifier ahead of the RF port of
the mixer, so it can accommodate RF
signals up o -10 dBm, but aiso those
that are considerably—10 dB—weaker
than will operate with the SRA-1. Con-
version gain for the UNCL-R1is 210 5
dB. The UNCL-L1 places the amplifier
ahead of the DBM LO port, so it can
accommaodate weak LO sources. Con-
version loss (not gain) is on the same
order as for the SRA-1. The power re-
qguirements for these devices are simi-
lar: 12 VDC at 35 mA or so.

Figure 3 shows a typical “generic”
circuit for the SRA-1 and SRA-1-1
mixers. The RF, LO and IF ports are
protected by DC-blocking capacitors.
These capacitors are necessary be-
cause the DBM must often operate in
circuits that have a non-zero DC level,
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or with signals that have a consider-
able DC component. The DC can bum
out the windings of the input and out-
put transformers. Of course, if there is
no possibility of that happening in your
particular application, then don't worry
too much about the capacitors. In gen-
eral, 0.01 pF disk ceramic capacitors
will work in the HF region, while 0.001
uF (or even 100 pF) will work in the
VHF region.

Notice that the two IF pins (3 and 4)
are tied together. This connection is
necessary, or else the device won't
work properly. Also connected togeth-
er are the ground pins (2, 5, 6 and 7).
All of these pins must be grounded for
proper operation, even though pin no.
2 is only the case ground (it serves 1o
shield the innards of the device).

Any number of oulput circuils can
be accommodated, so long as they

RF

Lo
Figure 1. Circuit for a double-balanced mixer.
Figure 2. Pinouts for the Mini-Circuits SRA-series.
C1 c3
01 puF = Y 3 01 uF
1 i~Circ ( IF
RF O ) [—— SRA-1-1 3 O output
Input / Mixer 4 \ P
215 |6
Cas
Ground —— Cc2
:-I: 01 uF
LO Input

Figure 3. Generic circuil for the SRA-1 and SRA-1-1. The SRA-2 uses slightly dif-

ferent pinouts.

gi —
1l
I

Low-Pass Fiter

”“”‘j_—"L'E“—_‘-L“L'S' —4—°Gutpun
SN W

Figure 4. Low-pass filter oulput circuit.



i CAT-1000 Repeater Controller I
PERFORMANCE KRP-5000

The CAT-1000 is packed with features normally reserved for controllers costing theusands ~ A N D v A .L u E
of dollars more.  If yvou are in the marker for a new comtroller and want 1oo make every

dollar count, the CAT-1000 is your only choice. WITHOUT COMPROMISE H E P E A T E R

2 METERS-220-440

Features Include: [®

v Voice Synthesizer

v (475) Word Vocabulary
¢ (40) Voice Messages
v Digital Voice Clock

v Grandfather Clock

v (64) Control Functions
v (60) Position Scheduler
v (2) Voice Identifiers

7 (2) CW Identifiers

v Full Feature Autopatich « Reverse Autopatch

s (300) User Speed Dials / (10) Emergency Speed Dials

7/ 300 baud Modem v LiTZ Emergency Alert
v DTMF Key Pad Test v (8) Remote Control Switches
v Two-Tone Paging v Link (Backbone) or Remote Base

v DVR Controller Ready * « DTMF Repeater Access
v (40) Macro Commands " R5-232 and TTL Computer Interface

v (8) Memory Saves v TS5-440 HF Remote Base Control
" (8) Hardware Inputs v Programmable Prefix Codes and Timers
/ (10) Courtesy Tones s/ Link Tuning (40) Preset

Frequencies *

* Reguires MF=1000 Serial Intecface Card 5%9.0

Wrire ar Call for an cighr pape brochure describing rhe CAT-1000 Controller. including
schematics, voice vocabulary word list, control fumcrions, and programming commuand

CAT-1000 Controller Board $679.00 Wired and Tested

fther Repeater Conrroffers with Voice svarhexizers from $379.00) I £ "- = || The 'ir't ﬂhﬂic' I“
| | Transmitters - Receivers
| : ' _ ISR S s et Repeaters
Computer Automation Technology, Inc. Repeater Controliers

Power Amplifiers

4631 N'W. 3lst Avenue, Suite 142, Forr Lauderdale, Florida 33309
Voice Mail Systems

(305) 978-6171
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OUR NEW CCD CAMERAS - PERFECT FOR ALL
APPLICATIONS - INCLUDING NIGHTVISION!

SUPERIOR PERFORMANCE VIDEO CAMERAS WITH BUILT-IN SOUND!

ALL CAMERAS FEATURE
PRICES ToO
= HIGH RESOLUTION - OVER 400 LINES! LOW To
= ULTRA HIGH SENSITIVITY - ONLY .03 LUX! PUBLISH!
= BUILT-IN MICROPHONE AND PRE-AMPLIFIER!

NOW YOU CAN SEE & HEAR
IN ANY LIGHT CONDITIONS!

WITH OUR ELECTRONIC LIGHT
COMPENSATION YOU CAN SEE A
BRIGHT PICTURE ON ANY MONITOR -
EVEN IN THE PITCH DARK!*

CCD-400
CALL NOW FOR INFO ON OUR COMPLETE

”"E;"F ZT ';f’gp(;’s; $ ;5625525;”35 MANY OTHER MODELS TO CHOOSE FROM!
e ———— CCTV CORP

e e T o Ty atErA LT e Tt AT¢ SteTon 315 HUDSON STREET, NEW YORK, NY 10013 » 212-989-4433 » FAX 212-463-9758
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are a reasonable maich to the 50-ohm
impedance of the SRA-1 and SRA-1-1
devices. A double-balanced mixer
has some interesting properties. For
example, it is more free of harmonics
than other mixers, and it suppresses
the LO and RF signals in the oulput.
Thus, the spectrum of the output sig-
nal consists of the sum and difference
(RF +/- LO) IF signals. A frequency-
selective circuit will determine which
one gels through to the rest of the
circuits. One popular output circuit is
a low-pass lilter (Figure 4) that will
pass only the difference signal. Alter-
natively, a high-pass filter will pass
only the sum signal. This circuit allows
considerable latitude, so long as
the desired output frequency is with-
in the passband of the filter. For
specific IF frequencies (e.g. 455 kHz,
10.7 MHz, 8.83 MHz) used In re-
ceivers, a tuned bandpass filter circuit
Is needed.

A Useful DBM for the Workbench

Like many amateurs who have an
electronic workbench in the basement
laboratory, | have a goulash collection
of signal sources bought new, bought
used al hamlests, home-brewed, or
obtained from goodness knows where
in my 33 years as a ham. In order 1o
obtain certain specific frequencies,
however, | somelimes have to resort
to using a DBM. Photo A shows my
“test DBM.” It consists of a Mini-Cir-
cuits SRA-1-1 mounted in an
ITT/Pomena Model 2417 box. The cir-

Photo A. DBM packaged for use on
tesitbench.

cuit is the same as Figure 3, except
that for stability | placed 1 dB Mini-Cir-
cuits’ fixed attenuators in series with
the RF, LO and IF ports. These attenu-
alors keep the impedance stable,
even when the source or load
impedance is either not 50 ohms, or
varies. The variation does not affect
the SRA-1-1, butl has affected some
circuits that I've been working on. The
added loss is reasonable for the stabil-
ity gained.

By the way, my new book, Receiver
Antenna Handbook (HighText Pub-
lications, Inc., 7128 Miramar Road,
#15, San Diego CA 92121) is about
ready for publication. Although it
deals with receiver antennas, there is
much material for ham operators as
well. My other antenna book, Practical
Antenna Handbook, is more in tune
with hams, and is available from
TAB/McGraw-Hill (Blue Ridge Summit
PA 17294) for $21.95 (use catalog
number 3270). E

We are happy lo provide Ham Help fistings free
on a space available basis. To make our job
easier and to ensure thal your listing is correct,
please type or print your request clearly, dou-
bie spaced, on a full 8 1/2° x 11" sheet of pa-
per. You may also upioad a listing as E-mail lo
Sysop lo the 73 BBS 73 MAG Message Area
#4. (2400 baud, 8 data bits, no panty, 1 slop
bit. (603) 924—9343). Use upper- and lower-
case letters where appropriate, Also, print
numbers carefully—a 1, for example, can be
misread as the letters 1 or i, or even the num-
ber 7. Specifically mention that your message
is for the Ham Help Column. Please remember
fo acknowledge responses 1o your requests.
Thank you for your cooperation.

We wish to announce that Roxanne Del-
mage VE3VON, and Craig Delmage VE3KKU,
are the curent QSL Managers for 9L3BM.

| recently purchased a Hallicrafter SX-111
and HT-37 (matching recever and transmitier),
| am locking for a manual and/or schematic for
this 1960s equipment. | will pay for copies. Bri-
an Angel, 825 1/2 Wilson Ave., Ames IA
50010. (515) 232-7817.

Does anyone know where | can get info on
the duties and responsibilities ol Merchant
Marines Officers? I'll take books, tapes, or any
other educational matenals. Please write and
let me know what you have and how much $§
you want for it. Ed Melanson, RFD #2, Box
510, Thomndike, ME 049885.

Help! | just purchased a Radio Shack Mod-
el 102 laptop, and I'm looking for software,
hardware and publication sources. | could es-

Ham HELP

Number 14 on your Feedback card

Your Bulletin Board

pecially use ham software, a spreadsheet, mo-
dem cable, printer cable. Please write or call,
Brant Putnam NBUBD, 12110 Mayfield Rd. #86,
Clevela OH; (216) 721-2019. Or e-mail to
bwp2 @ po.cwru.edu on college internet.

Can anyone help me locate Brian Key
NSLNL? This station is with the military some-
where in Venezuela, not at the call book
address. NSLNL was my first CW contact but
| cannot find the proper address to send
QSL. If you have any information, please con-
tact Gene Kohring NBQWM, 1647 Millville-
Shandon Rd., Hamilton OH 45013-9611.
Thank you.

Manual/Schematic? B&K 445, EICO 330,
EICO 379, SEMCORE RC115, T5-888. Marvin
Moss W4UXJ, Bax 28601, Allanta GA 30358.

Newly licensed Ham, permanently disabled,
no benefits, seeking goodwill donations of Ham
equipment and relaled items. If it works, I'll
take it. No item too big or too small. Can repair
if minor. Will reimburse shipping and postage. |
am for the most par, a listener, Age and exter-
nal appearance of equipment is not a factor if it
is functional. Comell Howard N8TQ.J, 231 Fen-
wick Dr., New Carfisle OH 45344.

| am looking lor the diagrams and user/
service manuals for my surplus communica-
tions receivers: RACAL HF 1-30 MHz, Model
1220 DRG#41880/D Serial #1551; RACAL VLF
Converter NC.RA-6337A, Serial #260; CEI
VLF-354 1-600 kHz Beceiver, Serial §7. | will
compensate for Xerox/mailing. Yun Dzyuba
VE2XLT (ex UBSLT), 3150 Rosemaont #15,
Montreal PQ H1Y-1M5 Canada.

ID-8 Automatic Morse Station Identifier

Compatible with Commercial, Public Safety, and Amateur Radio
applications. Uses include Repeater Identifiers, Base Station Identifiers,
Beacons, CW Memory Keyers, etc. Greal for FCC. ID Compliance.

Miniature in size, 1.85"%1.12"x0.35"

iotally RF immung

All connechions made wilh mecromeniaiure plug and socke! with cofor cogded wires aftached
CMOS mecroprocessor for low voltage. low current gperation: 6 10 20 VOC unreguiated at 6ma
Low mistorton. jow Impegance. agjusiaDie sinewave oulpu! 0 to 4 wofls peak o peak
Crysial confrofled for high accuracy

Transmitter PTT output (1o key transmitter while 10 is being sent), is an open collector
transistor fhat will handie 88 VDC at 300ma

Field programmable with SUPPLIED keyboard

Confrmalion tone 10 indicaie accepled parameder plus tones o indicale programming esros
Al programmung 5 slored in 3 non-yodtile EEPROM which may be aftered 2 any time
Message length over 200 characters long

ingger ID with actve high or low

Inhibit |D with active high or low, Will hold off 1D until channet is clear of traffic

Generales repeater counesy tone dl end of user fransmission il enabled

Double siged tape and mounting hardware supplied for quick mounting

Operating temperature range. —30 degrees C 0 + 65 degrees C

Full one year warranty when relurned 1o the factory for repar

immegate one day delivery

- Packet Radio -
Portable & Affordable!

* Assembled & Tested
Model BP-1
Packet Modem * VHF, UHF, HF (10m)
Made in U S.A.

* Simple Installation
* No External Power
* Smart Dog™ Timer
% Perfect For Portable

Programmable Features

o Fight programmabie, selectable. messages
CW speed from 7 o 99 WPM
iU mtervdl himer from |99 minules
0 holg off mer from (-99 seconds
CW lone frequency from 100 hz o 3000 hz

Front porch oelay interval from 0 to 9.9 seconds

& QW or MCW operation

$89.95 each
programming keyboard included

COMMUNICATIONS SPECIALISTS, INC.

426 WEST TAFT AVENUE » ORANGE, CA 92655 4296
'H’w; HO8-3021 = FAX (714) §74-3420
Entire U.S5.A. (B0O0) B54-0547 = FAX {(B00) 424.3420
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Whether you're an experienced packeteer or a newcomer wanting to
explore packet for the first time, this is what you've been waiting for!
Thanks to a breakthrough in digital signal processing, we have
developed a tiny, full-featured, packet modem at an unprecedented
low price. The BayPac Model BP-1 transforms your PC-compatible
computer imto a powerful Packet TNC,
capable of supporting sophisticated features
like digipeating, file transfers, and remote
terminal access. NOW is the time for YOU
to join the PACKET REVOLUTION!

400 Daily Lane

Taeranics | Fo5% 180088
Grants Pass, OR ¢ 1-800-822-9722 [
Incorporated 97577 ﬁ_ri (503) 474.6700 (D)
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PCB and SCHEMATIC C.A.D.

EASY-PC EASY-PC

= e Runs on
e L1 s PC/XT/AT/286/386 with
|33 Ty Herc, CGA, EGA, VGA.
R = " | @ Design Single sided,

Double sided and
Multilayer boards.

4 ® Provides Surface Mount
support.

Dot Matrix / Laser / Inkjet
Printers, Pen Plotters,
Photo-plotter and N.C.
Drill.

e Award Winning EASY-PC
is now in use in over
13,000 Installations in 70
Countries World-wide.

e Much easier than
Lightbox and tapes.

e SUPERBLY EASY TO
LEARN AND USE.

e Not Copy Protected.

e Standard output includes

Options:- 1000 piece symbol library $75.00,
Surface Mount library $112, Gerber Import facility $195.00

For full info', write, fax, call or use Inquiry # BT
Number One Systems Ltd. l “AWARD
—000

REF: 73s, HARDING WAY, ST.IVES, HUNTINGDON,
CAMBS., ENGLAND, PE17 4WR.

Telephone: Fax:

USA: 011-44-480-61778. USA:011-44-480-494042 AMEX,VISA,
Intnl:- +44-480-61778 Intnl:- +44-480-494042 MasterCard
UK :- 0480 61778 UK :- 0480 494042 Welcome
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Orlando

Fast Packet]' lcket'

FPackeTwiri®™ Wireless Communicanions System [ shown)

Thmking about the move to packet? At Gracihis, we've got your ticket—Today
and tomorTow

Using our dual-channel PackeTwin module and your existing IBM®-PC or com-
patible, you can communicate with other packet radio stations throughout the
world. Send mail, download files, browse data bases, or just talk to your friends

When you order our PackeTwin Wireless Communications System, you'll get a
plug-"n’-play 9600 baud system, complete with modem and palm-size two watt
UHF transceiver. You supply the PC and anlenna—We supply the rest! If opera-
tion at 1200 or 2400 baud is desired, plug-in modems can be ordered for direct
connection o your existing transceiver or use with our UHF transceiver

Consider these important features

* Dual-channel operation lo 19.2kbps—with a single channel capable
of speeds to 1 Mbps using R5-422 connection and the PC’s DMA
channels

* Free software that provides access to existing AM 25 and newer
TCP/IP networks mncludes features such as BBS operation, Mailbox,
SYSOP chat, and file transier

* Free product software and firmware updates

For information contact your distnibutor, or

G]'aﬂhs The new mame n Packet Radio

623 Palace Street, Aurora, IL 60506 Ph (708) B01-8800/FAX (708) 844-0183
Emait info graciiis com
B4 i3 & regiviersd Fademark of inlemalions) Business Mechines inc . Packs Twin it & rndem ark of Graciiis, inc

March 12,

13, 14, 1993

J CENTRAL FLORIDA FA]'RGROHNDS

Advance Tickets $6.00 « Swap Tables $25.00
RV Space With Hookup $16.00 .

Send #10 Stamped, Self | Orlando HamCation
Addressed, Envelope With | P. O. Box 547811
Your Order To: Orlando, FL 32854
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Bill Brown WBSELK

c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

TV Camera Lighting

The minimum light sensitivity of
TV cameras has improved dramati-
cally in the pasl few years. | used to
have a few bright floodiamps in my
shack in order to provide enough
light for my old color TV camera. It
worked great outdoors in bright sun-
light, but was dreadful inside. It
needed 50 lux minimum light level to
produce a good image. The “lux” rat-
ing is a light level corresponding to
one lumen per square meter (ap-
proximately the light produced one
meter from a single candie).

Even some of the newer cameras
still require some attention to the
lighting in your shack to come up
with a decent image. Until now, TV
cameras that were more sensitive
than your eye were unaffordable.

The GBC CCD-200

| recently obtained a new offering
from CCTV Corporation, 315 Hud-
son St., New York, NY 10013; (B00)
221-2240, (212) 989-4433. Their
new model CCD-200 B/W TV cam-
era has some eye-opening specifi-
cations. This camera is somewhat
smaller than a pack of cigarettes,
has an automatic electronic shutter
and includes a built-in microphone.
The most amazing parts of it are the
light sensitivity rating of 0.02 lux and
the special $204.50 price for 73
readers!

Ham Television

| first tested out the camera in a
room with somewhat dim lighting:
just one table lamp. | was amazed to
find that everything in the room ap-
peared brighter on the TV screen
than it appeared with my eyes. |
pointed the camera through a door-
way into a dark room; the camera
picked up objects that | could barely
even see. The resolution was excel-
lent (425 lines) and the microphone
worked well. The wide range of the
electronic shutter allowed me to look
atl the darkes! portion of the room
and compensate quickly when |
pointed it directly at the lamp. You
can even point this camera directly
at the sun without ill effect (some-
thing you couldn't do in the old days
with vidicon tubes).

Build Your Own Nightscope

| noticed that the CCD-200 was
very sensitive to the infrared spec-
trum. It could detect the hot tip of
a soldering iron, see blood vessels
underneath my skin and see the
pulsing infrared output of my VCR’s
remote control (invisible to the
naked eye). | turned out the light,
and found that the output of the re-
mote control could illuminate a com-
pletely dark room when viewed
through the TV

A Nightscope uses a high-intensity
infrared (IR) source 1o illuminate
the scene and an IR-sensitive detec-
tor/light amplification scheme that
views the area. It's all a very compli-
cated and expensive affair occasion-
ally obtainable through military sur-
plus outlets.

The prospect of building my own
Nightscope prompted me to run
down to my local Radio Shack and
browse through their LED section. |
found an appropriate candidate in
their high-output infrared LED (mod-
el #276-143b). | grabbed a handful
of these and headed back home
to the workbench. | mounted two
of these on a breadboard, along
with a current-limiting resistor for
each LED (see Figure 1). Just al-
tach the LED board to the power
supply you use for your TV camera.
For a S-volt supply use 270-ohm re-
sistars; for 12 volts or more use 470
ohms. Each LED draws about 25
milliamps.

| put the LED board info a small
plastic project box and attached it to
the top of the CCD-200 with velcro. |
switched off the room light and
turned on the TV camera/infrared
LED system. | was amazed! It was
as if the two LEDs were headlights
illuminating whatever | pointed the
camera at. Even though | was sitting
in total darkness, | could clearly read
labels and see objects up to six feet
away on my TV monitor. To make
sure that my TV set wasn't providing
any illumination, | checked out the
TV camera/LED system in a dark

hallway with the same results. The
only visible indication that the LEDs
are operating is a very dim red glow
if you stare directly into the tops of
the LEDs in a totally dark room.

To light up a larger room, you
may want to add more LEDs to the
system, but | found that even just
one LED waorked fairly well,

To make a portable Nightscope,

just add a small portable TV monitor
(such as the Radio Shack Pocketvi-
sion 26, RS# 16-163) and a battery
pack; you can now literally see in the
dark.
Although it is a visible light
source, you can really light up a
room with one of the newer jumbo
red LEDs. A good one is the jumbo
5000 (Radio Shack# 276-086).

Security Applications

The security applications of this
system are intriguing. You can
mount the CCD-200 and the LED ar-
ray in your repeater site, your ham
shack or your clubhouse and ob-
serve any intruders via an ATV link
without their being aware of the
camera (after all, everything will ap-
pear totally dark to their eyes). If the
intruders use a flashlight, the whole
room will light up like it was broad
daylight.

You can have the infrared ATV
link (and VCR) come up whenever a
security motion sensor (or magnetic
window/door sensor) is activated. In-
stead of your normal ATV repeater
ID, you'll have a bird's-eye view of
the intruders, H

camera.

I've always
dreamed of own-
ing my own
Nightscope. It
would be a real
thrill to actually
see in the dark.

GBL

(velcro to top of TV camera

Each LED draws approx.

as many LEDs as your
battery or power supply
will allow. A 4-LED array
Is shown, however good
results can be obtained
with just one LED.

+9 (or 12) volts

L

270

270

Infrared LED board

25 milliamps. You can use

270

Note: use 470 ohm
resistors if using
+12 volts

270

IR LEDs

> 0o 00

CCD-200
TV camera

)
|

S

Photo A. The CCTV Corporation CCD-200 low-light level BAW

TV camera.

volls use 470 ohms.

56 73 Amateur Radio Today * January, 1993

Figure 1. An array of high-output infrared LEDs mounted above the CCD-200 TV camera will provide
enough illumination lo light up a small room. Since the output is all in the infrared spectrum, the room
will appear completely dark with the naked eye. For 9-volt operation use 270-ohm resistors; for 12



1-800-4-A-HAM-TV

(ORDERS ONLY PLEASE)

o o o DUQI RXI ok 3 3

SINGLE BAND TRANSCIEVER 5399 -95

“mumggfﬂm Connectors all on Rear Panel
ey o May Upgrade to Dual RX
RX on 00 MHz TV Ch2/3 Output | High Grade Cabinet

TX 420-450 Mhz 10 W. 4 Channel ;ﬂﬂiﬂguﬂ-l Hwthﬂuiput-m
Video Monitor output on TX pare Set A/V Jacks on
DUAL BAND RX TRANSCIEVER g $489.95

: ' . only $89
SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting

RX on 12 GHz or 500 MHz while T Solder Mask and 5llk Screen
TX 420-450 Mhz 10 W. 4 Channel Drive Amps to Full Output
Video Monitor output on TX wall Twi 1 LS A D g hia

Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. Others may be retrans-
mitting weather radar during significant storms. I itis
being done in your area on 70 CM - check page 413 in
the 91-92 ARRL Repeater Directory or call us, ATV re-
peaters are springing up all over - all you need is one of
the TVC-4G ATV 420-450 MHz downconveters, add any
TVsettoch2, 3or4and a70 CM antenna. We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers, ampilifi-
ers. We ship most items within 24 hours after you call.

(818) 447-4565 m-18am-5:30pmpst.  Visa, MC, COD

P.C. ELECTRONICS Tom (W6ORG)
2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)

WHAT IN THE WORLD
ARE YOU LISTENING T0?

The world is an ever-changing place, but there is one thing you can rely on
to remain the same...the Drake reputation for American-crafted, quality
communications products and unsurpassed customer service, Now, the Drake
R8 Worldband Communications Receiver has been heralded by the experts as

PRODU PRODUCTS in DEVELOPMENT

Cabinet Bare Silk Screened—— §39.98 | PMand AM VidegAudoF Sysinm  gouss
Cabinet with All Eardware —— 958 | %00 Mhs Tmosrmitter & Ch 2-3 Wait $199.98
TX & Cannsd 10 Wett— ——— . 12 GH: Tmasmitter d Ch. 1-3 Wakt §19988
1.2 Ghe, 900 MHz or 430 Mhe 83— #8998 50 Watt Liner Amplifier 430 MHz 1299 99

3713 W. CHARLESTON AVE

GLENDALE, ARIZONA 83308

CIRCLE 17 ON READER SERVICE CARD

6 6 The RS is a like a breath of
fresh air, with its ground-up
engineering and upto<date digital

control from the front panel... |
a quality HF receiver of American
manufacture that should successfully
compete on the world market. ) 7

Bill Clarke
73 Amateur Radio Today

6 6 Overall, the Drake RS s

simply the best radio “the best of the best,” delivering “unparalleled all-around listening performance”
we have ever tested for that is “right up there with the best for DXing.”
quality listening e, e So if you want to keep up with a changing world, and you're not listening to a
There’s nothing else Drake R8, we'd like to suggest you make a change. Call 1-800-723-4639 today for
quite like it. 99 more information about the RS, to find the dealer nearest you, or to order an R8
Lawrence Magne direct from the factory with a free 15-day trial period. If you're not impressed by

Drake's quality, performance and ease of operation, all in a receiver costing less
than $1,000.00, return the R8 Receiver within 15 days, and we’'ll refund your
money in full, less our original shipping charge.

The world is a big place. If you want to hear it all, listen to a Drake RS.
If you're missing it, what in the world are you listening to?

Monitoring Times

“Thehcﬂnfﬂ:ehem

for high-quality listening to news,
music and entertainment rom afar.
s R Dok Compary
Miamisburg, OH 45343
m’; m USA.
DRAKE

In touch with the world

Passport to World Band Radio
l Tabletop Receivers for 1882 \
CIRCLE 147 ON READER SERVICE CARD
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Subject/Article Description Author Issue
Amplifiers, Audio, Preamp
2 Meter FET Amplifier for
Your Handheld Construction AAGAW OCT
10 GHz ampiifier Avantek WBEIGP SEP
Audio amplifier Construction WBSVGE DEC
Common Audio and Speaker Bus Construction WEWTU SEP
Five-Component Wideband
Amplifier Construction KIEYY FEB
Gain Classes of ampliliers KB1UM JAN
(GaAsFET Preamp Sequencer  Construction WZ1V MAR
LiTZ decoder Emergency alerd
touchtone decoder KASRZI, N7I0OB DEC
Tape recorder RF problems KB1UM MAR
Touch-Tone Squeich Audio/speaker control/
construction VE3RGW JUN
Antennas
2m Yagi Constnuction W3HMI SEP
6-Band Linear Trap Construction KB4ZGC JUL
All-Band HF Mobile Antenna Construction KCATMT NOV
Arrow Antenna Construction KAGVFF APR
Baby Loopy Construction NHEXK OCT
Beach Brawley Boomer Construction NHEXK DEC
Compact-A-Loop Construction G2BZQ AUG
Copper Cactus J-Pole Construction KE7AX FEB
Direction finding MFJ-1730/ construcion KOOV MAY
Direction finding Quads KOOV JUL
Direction finding Suggested antennas KOOV JUN
Flower Pot Special Construction N1GPH APR
Indoor Vertical Dipole Construction WaJIP JUL
Log Periodic Dipole Array Construction NZKLK MAY
Longwire Antenna Construction NHEXK SEP
Loop antenna Construction W2IMB OCT
Monoband Yagi for 20m Construction AB4AGX APR
Porable For satellite contacts WASZIB AUG
Plumber's Delight Construction KBEEPO APR
PVC Cubical Quad Construction KG5BI FEB
The Raser Construction W20ZH SEP
Simple Rooftop Vertical Construction NOLRF SEP
VE3CYC's Wire Beam Construction VE3CYC JUN
Wideband RF Baluns Description K8IHQ SEP
ATV, FSTV, SSTV, Video, Balloons
ATV Balloon recovery/
direction finding Kaov APR
ATV Balloons-comparison to
sateliile communications  WASZIB JUN
ATV BARC; Logan, UT WBBELK NOV
ATV Contest WBBELK oCT
ATV Downconverter/construction WINTP MAR
ATV Eclipse 1 fiight WBBELK APR
ATV NTSC repeater WBBELK JUN
ATV Repeaters WBBELK DEC
ATV Rockets WBBELK JUL
ATV SPECTRA Il WBSELK SEP
ATV Touch-Tone controlier/
construction WBBELK JAN
ATV Touch-Tone decoder/
construction WBSELK FEB
ATV Toumnament of Roses Parade WBBELK MAR
ATV Transmitter, Par |—
construction KAZCWLK2MQJ AUG
ATV Transmitter, Part ll—
construction KA2CWLK2MQJ SEP
ATV Wisconsin flight 12/91 WBBELK MAY
ATVISSTV Video digitizers WBBELK AUG
SSTV ViewPort VGA KAZPYJ AUG
Computers and Software
8-Channel A-to-D Converter
(computer interface) Construction NSKDD JUL
Control Your Station by Computer Construction WK2S MAY
DesqView RTTY WA3AJR AUG
The Lappack FPortable power supply
for laplops W5VBO MAR
Morse code program For IBM PC WASAJR MAY
Packel Intemet-to-AX.25 N1EWO DEC
Packet on the MAC Construction KDGCMT OCT
PBBSs Description N1EWO AUG
PUFF design program Microwave circuits WBEIGP MAY
PUFF design program Microwave circuits WEBIGP JUN
Software sources RTTY WAIAJR MAR
ViewPort VGA SSTV KA2PYJ AUG
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Subject/Article Description Author
Digital Modes: Packet, CW, RTTY, AMTOR, elc.
cw Copperback Beetle/

construction KISAZ
CW Morse code computer

program WA3AJR
Digital ALC For transmilters/

construction N7APE
Digital radio Glossary N1EWO
Digital technology Theory/general description KB1UM
Digital technology Theory/general description  KB1UM
Hand-held packe! station Circuil NBLL
Packet And emergency

communications KAQDXM
Packet Intemet-10-AX.25 N1EWO
Packel PBBSs N1EWO
Packel Portable stations N1EWO
Packet Station/general

information N1EWO
Packet on the MAC Construction KDSCMT
QRP Sidetone Companion Construction KISAZ
RM 7649 Relayed traffic WABITF
RTTY BayCom program WA3AJR
RTTY DesqView program WASAJR
RTTY General description/

equipment WA3AJR
RTTY General information WA3AJR
RITY General information WA3AJR
RITY MFJ-1271 TNC WA3AJR
RITY PK-232/Ameritron QSK-5 WA3AJR
RTTY Software WA3AJR
RTTY Software Sources WA3AJR
RTTY 5S-50 WA3AJR
RTTY Using Kantronics Hamsoft WA3AJR
Techno-Whizzy 1, Part 1 DDS radio/construction NIJZW
Direction Finding
Albuguerque Balloon Fiesta Descriplion K@OV
Anlennas Quads K@ov
Antennas Suggested models KOOV
Antennas; hunt how-to Description; construction  K@QOV
ATV balloon recovery Southem Califomia, Jan. '92 KGOV
Controllers Suggestions KOOV
Doppler aray Phoenix, AZ K20V

j Hints KOOV

international Lvov, Ukraine K@QV
Intemational Tips KOOV
International FRG-93 KOOV
LARC hunt Nebraska KGOV
Optimum mobile RDF system  KK6CU's RDF system KOOV
Optimum moblle RDF system  KK6CU's RDF system KSOV
*Sniffing” Tips KeQv
TBOX Fox controller KooV
Tips For hiders K@OV
General Interest
2m Hazardous 1o Your Health  Safety tips N1l
Amateur radio Trying something new N1GPH
Amateur radio and the Firs!

Amendment Bad language N1GPH
Antique Wireless Association General description WB2MGP
Colombian Expedition DXpedition KC4VLN
Conlests Suggestions N1GPH
CQ All Schools nel From the Pentagon WB2MGP
Desert Storm MARS Experience MARS NXTT

equipment N1GPH
Education Gordon West WB2MGP
Education Home schooling WB2ZMGP
FCC enforcement Discussion N1GPH
Granis How to gel one WB2MGP
Hamiesls Running a good one N1GPH
lambic Keyer Paddies Description of models NEHI
info for beginners Radio Fun N1GPH
Invention vs. innovation Education WB2MGP
Moonbase America Description/education WB2MGP
No-Code Results N1GPH
No-Code Club reactions N1GPH
No-Code Club reactions N1GPH
Novice licensing VEC program N1GPH
Packel And emergency

communications KAQDXM
Peter | and Bouvet Islands DXpedtion AJON/LABUS
Quarter Cenlury Wireless

Association Description WB2MGP

DEC
JUL
DEC

JUL
JUN
MAY
APR
JUN

JUL
DEC

SEP
NOV

JUL
SEP
AUG

DEC

APR
NOV
FEB
AUG

FEB
MAR
JUN
DEC

DEC
JUL
JAN
MAY
SEP
OCT

MAY
JUN
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- Real time caplure and display of all APT i y: GOES-TAP GOES-

WEFAX, Meteosat, N eteor polar satellile s HF-Marinie WEFAX,
salellite wire photos.
- Super VGA display (VGA Ihmw h 1280x1024 256 colors),

- Integrated enhancement tools r| 355, Contrast, hist
rotate, reverse, marmor pan, scroll. Al NOAA, log, linear en "l:Eﬂ‘lEﬂT
cves Interpolaie, shift, stTEn;hELﬁernE!rl: palettes to highlight sea

Suriace temperatures.
- Full satedlite pass at full resolution
Unafiended operation and 24-howr  §
- Precise lemperature calibeation &
calibraled contour maps.
- Lamuﬂeﬂnnqﬂudﬁ grids and
gﬂu are here” funciion,
ndard TIFF and GIF image file
formats allow images to be used
with other soltware
- Infegrated GOES-TAP and WEFAX
animation 1o view the lates:
changes in weather activity
Print gray-scale on Bser and dof mafrx ponders
- Laboratory tested. FCC Part 15 class B certified
- Dopplar distortion removed for polar satelliies. Maintains frame sync
even i the presence of novse, tading and dropout
Advanced 1rn ed software with ezsy-to-use pull-down menus and
help screens. Graphic sigral level meter and software setiable gain
assures optimal levels.

e e o g
Ll B e
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Emmi“ s.,n"'m 195 E 05
immﬁ a:d%lsnmm - Syl
Hﬁﬁ;&

Credil card I'HEH!Ei r{anam in LIS funds)
WeatherF AX
b404 Lakerest C1., Raleigh, NC 27612 Phone/FAX: 915 EHI? d':aﬁ
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TROPICAL HAMBOREE

AMATEUR RADIO & COMPUTER SHOW
ARRL HAMFEST OF THE AMERICAS
FEBRUARY 6 - 7, 1993

DADE COUNTY YOUTH FAIR & EXPOSITION CENTER ® MIAMI, FLORIDA

oy sl M

Transceiver Control

Computer Interface

Control Kenwood, Icom, Yaesu, Ten-Tec and
other transceivers. The low power microminia-
ture electronics is built into the DB-25 connector.
Power 1s borrowed from the computer, so there is
no power supply to pick up RFL. No assembly
required. Compatible with Ham Windows, CT,
DXBase, LOGie, and all other rig control sofl-
ware. Specify your transceiver make and model
number: we will wire the correct connector for
you. Cable and RC-Plus software: $54.95 (55 oh)

Make and Receive Phone Calls
on your own Personal Autopatch!

Use any phone line and

an HT or base station to

make phone calls from

your car. Full duplex

(both parties can talk at

the same time) or

simplex (VOX with turn-around beeps).

Programmable local and long distance access

codes. Regenerated DTMF / Pulse dialing.
Automatic CW identification.

1.5 Hx4.6 Wx5.1"D RF shielded metal enclosure.,

Autopatch $199.95 (55 h) 12V adapter $11.95

Foreign Orders add 310,
CA orders add Sales Tax.
Money back guarantee.
j*Com - Box 194T - Ben Lomond CA 950M5
(408) 335-9120 FAX 335-9121
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Yes... the answer is capP's

if you're looking for an anten-

na that can out perform the

| others and give you the edge.
' || PN you're looking for a BAP. The
FIT Challenger DX-VIIl is the
revolutionary  design  that

J, L answers your demands for
—_— multi-band operation and

f | acwwrm  Unequaled efficiency with low
| Comens.  noise. This is the technology

r | EARTHLORt  that afiminates Earth Loss.
IFE =y} BAP defivers from an elevated
T I feed. your power doesnt

| disappear into the ground. Put

it up. Turn it on. No tuning. No
frustration. GAP delivers

everything but the hassles.

e

i : And — GAP delivers at a
ananos fraction of the cost of the
- “'so-called” competition, I
ALK Y ARD |
|' || The Challenger DX-VIII
! I l | b B 20w the 11w V0w b 2w
Pe Pea
$249
s shipping
AN put
efficieacy. 6010 By 8
AN out ummp%
Voo Baach
GAP gets it (407)778-3728
| ollout ANTEMNA PRODUCTS . oo Frwquences Avaistm

THE ANSWER IS GAP TECHNOLOGY * THE ANSWER I5 GAP TECHNOLOGY

® Sponsored by Dade Radio Club of Miami, Inc.

* PROGRAMS & ACTIVITIES FOR EVERYONE ¢ 200+EXHIBIT BOOTHS ® DXCC FIELD CHECKING
e 800+INDOOR SWAP TABLES ¢ FREE PARKING FOR 15,000 VEHICLES
® 300 CAMPSITES WITH HOOK-UPS & LAUNDRY FACILITIES ®» ON-SITE LICENSE EXAMS

SPECIAL EVENTS!!

“HURRICANE ANDREW COMMUNICATIONS CRITIQUE"
“EXPANDED YOUTH FORUM WITH COMPLIMENTARY ADMITTANCE FOR STUDENTS"

“CONDUCTING AMATEUR RADIO CLASSES"
(Educational forum for teachers, class instructors and parents)

“FCC FORUM”

ALL THE ABOVE IN ADDITION TO USUAL HAMBOREE FESTIVITIES

Registration: $5.00 Advance — $6.00 Door (Tax Incl.) ® Valid Both Days (Advance deadline Feb. 2)

Swap Tables: $20.00 each (Tax Incl.) + Registration ® Power: $10.00 per User

(Tax Incl.)

Campsites: 3 Days (Fri., Sat., Sun.) $40.00 (Tax Incl.) ® 4 Days (Thurs., Fri., Sat., Sun.) $55.00 (Tax Incl.)
Headquarters Hotel: Miami Airport Marriott - $69.00 Single, Double + Tax
Call: (305) 649-5000 — Speak Only to Reservation Department
Must Mention "'Tropical Hamboree' to Get Special Rate. Deadline Jan. 25, 1993
After Deadline. Soecial Rates on Room Available Basis Only ® Alternate Facilities: Contact Hamboree Chairman

WRITE TODAY FOR DETAILS BROCHURE
& RESERVATION FORMS

(Available Dec. 1st)

Send to: Chairman, Evelyn Gauzens, W4WYR
9780 N.W. 3rd Street, Miami, FL 33125

Tel: (305) 642-4139 ® Fax: (305) 649-1648

(All checks for tickets, camping and tables should be made payable to: Dade Radio Club of Miami, Inc.)
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Subject/Article Description Author
QS0s How-to for a good one N1GPH
“Radio Ren Los Angeles WABITF
Radios and Runners '91 NYC Marathon WB2MGP
RM 7643 Packet WASITF
Sateliite operation Information resources WASZIB
SBE Certification WABITF
Space AMSAT 91 Space
Symposium WASZIB
Teaching the leachers Education WEB2MGP
Telephones Qutages WABITF
Youth Forum Dayton Hamvention '92 WE2MGP
Youth Forum Miami Hamboree '92 WB2MGP
Microwave
30 MHz IF strip 10 GHz transceivers WEGIGP
10 GHz amplifier Avmteﬁ WBGIGP
10 GHz Gunn oscillator cavity WB6IGP
10 GHz WBFM transceivers Dm@lm’Suifamtrpe units WBGIGP
LOS communication Theory/construction WBEIGP
PMTs and Lasers Descriplion/circult WBGIGF
PUFF design program Computer software WBBIGP
PUFF design program Microwave circuils WBGIGP
Resistors and capacilors General description WBGIGP
RF fiilers; coaxial and General description/
waveguide systems construction WBEIGP
Using surplus parts Tips WBEIGP
New Products (by manufacturer)
AEA DSP-1232 multimode
data controller Staff
Amateur Radio Engineering Silencer Model ARE-10
Speaker Staff
Antenna Specialisis PRO-5000 mobde antennas Staff
Antennas West Pico-J Staff
ARTSCI Publishing U.S. Repeater Mapbook  Staff
ATV World ATV transcelver Staff
Austin Antenna Inductor design software  Staff
Baylin Fushlhcaﬂmm Sﬂgrifess Cable and SMATV gt&ﬂ‘
Bestway 5 -1 chassis
mmrgm SR4 controlier Staff
Cable X-Perts RG Mini 8 (X) Staff
Communications Speciafists TS-32P CTCSS
encoder-decoder Staff
Contact East Workstation Specialist kit ~ Staff
Connect Systems CD-1 decoder Staff
Cusheraft APBA antenna Staff
Dennis Ditto Relational Logging System
software Staff
Daniel A. Fort Productions Field Day video Stafl
Eavesdropping Detection
Equipment Calier ID Staff
Electron Processing BRI-2 personal repeater
interface Staff
Electron Processing BRI-2-DUAL/BRI-2-RB Staff
Electron Processing SGR-1 altenuator box Staff
Electronic Equipment Bank 1892 catalog Staff
Electronic Equipment Bank Lowe receivers Staff
Enlerprise Radio Applications ~ MK2 Microreader Staft
EUR-AM Electronics Adiustable antenna mount  Staff
GAP Antenna DX-IV antenna Staff
Hamironics DVR-1 digital voice recorder Staff
Hamtronics Jan. 1892 catalog Staif
Hamtronics Repeater kits Staff
Hamtronics TD-4 selective calling moduleStaff
Handie-Base HT stand Staff
Hart Publishing Amateur Radio Mai Order
Cataiog and Resource Direciory 5'|aﬂ
IC DIGI-FIELD meter
ICOM IC-728 transceiver S:all
I1X Equipment SO-4 tower bracket; TT-3 tripod;
CA-1 coax standoff Staff
Interflex Systems KaGOLD DualPort; PkGOLD
Enhanced Staff
interconnect Specialists DTMF microphones Stafl
Intemational Radio and Computer QSYer keypad Staff
ITC Instruments SA1000 spectrum analyzer Staff
mCom Model SDP-600 autopaich  Staff
#Com Stealth Antenna Staff
*«Com Ventriloguist voice keyer  Staff
Japan Radio JRL-200F HF linear amplifier Staff
Larsen KG 2/70 dual-band antenna Staff
Link Plus MULE signal processing unit Staff
Marine Electronics SUPERLINK software Staff
MFJ MFJ-346 frequency counter Staff
MFJ MFJ-1116 deluxe DC
power outlet Staff
Microcraft Co Personal Code Explorer  Staff
Midwest Wood Products Clock Staff
Mouser Electonics Purchasing manual Staff
M. M. Newman Antex TCSU-1 soldering
siation otafl
NCG CX-224 triband mobile
antenna Staff
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Subject/Article Description Author
Novatech Instruments DDS-3 DDS synthesizer kit  Staff
Nye Engineering F573 digital field-strength
s ooty
Oak es 101 power strip
Dmm Systems AMFAX-10 AM-lo-FM
converter Staff
PacComm - PacTOR Staff
P.C. Electronics TC70-10 T0cm ATV
iransceiver Staff
Periphex Balteries Staff
Personal Database Applications LOGic, Version 2.1 Staff
Planned Products Micro Circult Works
Conductive Pen Staff
Polyphaser 1992/1993 calalog Staff
Pro=Am/Valor D270 duplexer Staff
Procomm/Brainstorm Engineering FC-1300 frequency counter Staff
QSL Post Office QSL bureau Staft
Rabun Labs ILD/P lightning detection
system Staff
Sanelli Technology OSC-100 code practice
oscillator Staff
Sensible Solutions WB20PA LogMaster,
Version 4 Staff
SGC Inc. SG-2000 HF SSB transceiverStafl
SIGN ON Removable calisigns Staff
Spread Spectrum Scene Newsletter Staff
Startek International Pocket Counters Staff
Telex Hy-Gain High-power baluns Staff
Tigertronics Model BP-1 packet modem  Staff
Tripp Lite ISOBAR Ultra surge
suppressor Stafi
Trionics Portable power station Staff
W & W Associales Kenwood replacement
battenes Staff
Gordon West Ham Class video Staft
Word View Time Time indicator chart Staff
Power Supplies
De-rippler to eliminate hum in older
Inverting Power Supply Circud ADSX
The Lappack Portabie power supply for
laptops W5VBO
NiCd Restorer/Charger Construction NTAPE
Power supply load fixiure Circuit KB4ZGC
Solid-state emergency
backup supply Circuit KESV
Receivers
10 MHz receiver Construction WBSVGE
Adaptable monophonic oulput  Circuit WASRON
The Explorer Construction KSWMS
General description Theary KB1UM
General description Theory KB1UM
General description Theory KB1UM
Timer controiler fo prevent NiCd
overcharging Circuil W3PGG
Reviews (by manufacturer) L
Ace Communications AR3000 communications
receiver N3IBAH
AEA IsoLoop 10-30 N1EWO
AEA Weather FAX decoder N7IDB
ANLI ALBOD HT antenna N1GPH
Cellular Security Group MAX System 5-element quad WBENOA
Dawa DP-830 digital SWR and
power meler WBSRRT
Daiwa PS-304 reguiated power
supply N1GPH
DigiMax D-1200 frequency counter KATMDA
ELNEC Version 2.2 WA4BLC
The Forbes Group Ventenna antenna N1GPH
Foresight Producls, Inc. “Super Guy" tower guy W3BMW
Heights Tower Systems Aluminum tower WBCM
Heil Sound HM-10 dual & BM-10
boomsel mikes N1GPH
1ICOM IC-728 HF transceiver WALBLC
*Com Ventriloquist WBBELK
Japan Radio Co. JRL-2000F HF MOSFET
linear amplifier WA4BLC
JPS Communications NF-60 DSP notch filter WA4BLC
Kantronics KPC-3 packet communicator WB9EGA
Larsen Antennas KG 2770 N1GPH
MFJ MFJ-247 antenna analyzer WA4BLC
MFJ MFJ-8020 20m CW tansceiver
& CW station WB8VGE
NCG Comet CX-224 triband mobile
antenna WBEIGP
Nye Engineering FS 73 Signal Cube digital field
strength meter WBORRT
Number One Systems Lid. EASY-PC PCB layout
program WBEP
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TALK WITH THE KNOWLEDGEABLE PEOPLE AT

UEMENT

ELECTRONICS
FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS

Wideband AC Magnetometer

ALL MODE HF
BASE STATION

$2399%

nc.765 Low Cost
Wideband AC (12Hz to 50kHz)

ICOM Magnetometer

¢ I1C-12 GAT 1.2 GHZ HT $324.00 '

* IC-R1 WIDEBAND RECEIVER $519.00 Measures low Ie‘fe_l AC m:agnetlc:
* IC-R100 WIDEBAND RECEIVER $599.00 fields to £199.9 mllllgauss with 0.01
+ IC735  ALLMODE HF TRANSCEIVER  $899.00 0 ion -

+ IC725  ALLMODE HF TRANSCEIVER  $799.00 milligauss rEFfDIUt_an Analog output
+ IC-3SAT 220 MHZ HT $319.00 for data logging is standard.

* IC-726 ALL MODE HF TRANSCEIVER $1089.00

1000 S. BASCOM AVENUE MAGRETICS WALKER

SAN JOSE, CA 95128 oyl SCIENTIFIC INC.
|
Call us at (408) 998-5900 Rockdale Street * Worcester, MA 01606 U.S.A.
| Tel: (508) 852-3674 / 853-3232
Since 1933 Toll Free: 1-800-962-4638 * Fax: (508) 856-9931

CIRCLE 132 ON READER SERVICE CARD CIRCLE 292 ON READER SERVICE CARD

Modern, High-Performance Stations use
Antennas, Duplexers, Triplexers and Accessories!

L e e sr—

B-20 NMO — With NMO Connector
B8-10 NMO — With NMO Connector
LAk

L —

CX-224 NMO — With NMO Connector

i

CA-2x4WX FL-625 FL-675 CX-224 CA-2x4MB CA-2x4SR B-20 B-10
Gain & Wave: Gain & Wave: Gain & Wave Gain & Wave: Gain & Wave: Gain & Wave: Gain & Wave: Gain & Wave:
14EMHz £.54B 146MHz 3.5dB 146MHz 4.5dB 146MHz 2 1548 146MHz 4 5dB 146Miz 3 848 146MHz 2 1548 146MHz (0dB
Sfawavex 2 1/2 wave b/ wave /2 wave T/a wave 5/s wave /2 wave 14 wave
446 MHz 9.0d8 446MHz 6.0dB A46MHz 7.2dB 222MHz 3.6dB 446MHz 7.0dB 446MHz 6.2dB 446MHz 508 446MHz 2.15dB
CA-2xdMAX “fawave 1 S/awave x 2 Sawavexd 5s wave “fawavex 3 “fawavex 2 5/s wave x 2 2 wave
Gain & Wave: Max Power: 200 walts  Max Power: 150 watts ~ Max Power: 150 watts ~ 446MHz 6.0dB Max Power: Max Power: Max Power: 50 watts ~ Max Power: 50 watls
146MHz 8,548 Length: 10" 2 Length: 3' 5 Length: 4" 11° 5y wave x 2 150 watts FM 150 watls FM Length: 30" Length: 12"
asesd Connector; Gonnector: Connector: Max Power; 100 watts  Length: 4' 10" Length: 3' 4" Connector: Connector:
14'EMH1 11,048 UHF (S0-239) UHF (PL-259) UHF (PL-259) Length: 3' Conneclor: Connector; UHF (PL-259), DR UHF (PL-259), OR
. Connector: UHF (PL-259) UHF (PL-259) NMO (B-20 NMO) NMO (B-10 NMO)

M;:mil?gﬂmm UHF (PL-239) DR -
Length: 17 & hoe A P ot at oy oo NMO (CX-224NMO0) -0 N — — W 2M-T0cm DUPLEXERS CF-16A: All UHF Conns w/Leads
Connector: 1275 N. Grove Streel, Anaheim, CA 92806 : Power: 146MHz 800W CF-4160K: All UHF Conns w/o Leads
UKE (50-239 (714) 630-4541 « (800) 962-2611 | ™ el R Pt et gy
CALL FOR COMPLETE CATALOG OR NEAREST DEALER CF416A  CF-4160K ; =
CIRCLE 54 ON READER SERVICE CARD
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Subject/Article Description Author
Personal Database Applications LOGic Jr. & LOGic Il

Vers, 2.1 WA2USG
ProeAm/Valor Micro-Mag Mobile Antenna  AH2AR/8
Radio Shack HTX-202 transceiver WBENOA
Standard Amateur Radio Products C168A handheid WBGNOA
TAB Books RF circuit design N3GDE
Tigertronics BP-1 packet modem WBBELK
Vector Control Systems VBI-360 beam indicator WA3USG
Yaesu FT-26 2m walkie KB1UM
Yaesu FT-415 Handheld KB1UM
Reviews (by product)
Anienna AEA IsolLoop 10-30 N1EWO
Antenna Ventenna; The Forbes Group N1GPH
Antenna, 5-elemen! quad Cellular Security Group

MAX System WBENOA
Antenna, glass-mounted Larsen KG 2/70 N1GPH
Antenna, HT ANL! ALBOO N1GPH
Antenna, mobile ProeAm/Valor Mi AH2ARB
Anlenna, triband mobie NCG Comet CX-224 WBGIGP
Antenna analyzer MFJ-247 WA4BLC
Antenna modeling software ELNEC Version 2.2 WA4BLC
Anlenna fower Helghts Tower Systems

aluminum tower WBCM
Beam indicator Vector Control VBI-360 WA3USG
Book review RF circuit design N3GDE
Digital field strength meter Nye Engineering FS 73

Signal Cube WBIRRT
Digital SWR and power meter  Daiwa DP-830 WB9RRT
Frequency counter DigiMax D-1200 KATMDA
Handheld Standard C168A WBENOA
Handheld Yaesu FT-415 KB1UM
Linear ampiifier Japan Radio JRL-2000F  WA4BLC
Microphones Heil HM-10 & BM-10 N1GPH
Notch filter JPS NF-60 DSP WA4BLC
Packe! communicator Kantronics KPC-3 WESEGA
Packe! modem Tigertronics BP-1 WBBELK
PCB layout program Number One Systems

EASY-PC WBEP
Power supply, regulated Daiwa PS-304 N1GPH
Software, Logging LOGic Je. & LOGic i

Vers. 2.1 WA3USG
Tower guy Foresight Products

"Super Guy” W3BMW
Transceiver, 2m FM Radio Shack HTX-202 WBENOA
Transceiver & CW station,

20m CW MFJ-2020 WBSVGE

Transceiver, HF ICOM IC-728 WA4BLC
Walkie, 2m Yaesu FT-26 KB1UM
Weather FAX AEA-FAX decoder N71DB
Satellite Operation, EME, Space
AMSAT "91 Space Symposium WASZIB
AMSAT 92 Annual Meeting WASZIB
AMSAT A-O-13 WASZIB
AMSAT Nets WASZIB
Antennas Portable WASZIB
ATV balloons Comparison to saleliite

communication WASZIB
KITSAT Description WASZIB
KITSAT-A Description WASZIB
OSCAR-21 (RUDAK-2) Description WASZIB
SAREX 1992 missions WASZIB
Salellite operation Information resources WASZIB
Salellite software PB.EXE WASZ|B
STS-45 SAREX activity WASZ|B
STS-45 Update WASZIB
U-0-140U-0-22 Activity swilch WASZIB
Using RS-12 Tips G3IOR
Test Equipment
AC Line Voltage Monitor Circuit KB4ZGC
Battery Watchdog Construction WBQTCZ/7
Bidirectional power meter Construction WBBVGE
Calibrated Signal Generator Construction N2DCH
activity tesler Circuit KB4ZGC
Crystal oscillator Circuit KB4ZGC
Crystal Signal Source Construction KATMJP
Crystal Tester Construction KA4J
Dynamic Component Analyzer  Construction KATMDA
Expanded-Scale Volimeter Modification KJ4W
Field-Strength & Source Dip Meler Construction WBOESV
Frequency Counter Upgrade Construction KDIZT
Function Generalor Construction KB4ZGC
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Subject/Article

Linear Inductance Meter
Measuring RF power
NE-602 RF Signal Generator
NiCd

Power Breaker

Protected AC Qutlet

Remale Meter
Voltmeter, LED expanded

Theory, Tips, Tutorials, How-To

2m Hazardous to Your Health?
Hmitie:_s

Brain twisters

Bruene circuit

Choaosing a g

Digital technology

Digital technology
Direction finding

Filters

Ham radio acronyms
MAR-x ICs
Microprocessors
Microprocessors
Microwave

Parts sources

Power breaker

QRP

QRP linkering

Recewers

Receivers

Receivers

Satellite operation
Spread Spectrum Primer
Use Those Surplus Meters
Using RS-12

Transceivers
10 GHz WBFM lransceivers
20m transceiver

Argonaut |l
Ramsey FX-146

Receive Converier Adapler
for 2m SAM1 Transverter

Ten-Tec Argonaut I

Transceivers

Unlecking the HTX-100

Transmitters
10m DSB Transmitter
4(V80 Meter Wave Ryder

ATV transmitter, Part |
ATV Transmitter, Part Il
Digital ALC

QRP 8040 CW Sender

QRP transmitler

Rock Bender QRP Transmitter
Ryan exciter

Techno-Whizzy 1, Part 1

Updates
8,00 Chanels for the Ramsey

FX-146
Ask Kaboom

Cheap and Simple Power Supply DEC '91 issue

Computerized Tuning for Ramsey

Receiver Kils

Function Generator;
Surplus Meters

GaAsFET Preamp Seguencer

Microprocessor Repeater
Controller

Packet on the Mac

Packet on the Mac

Project INSPIRE

Pseudo CW Filter

Rock Bender QRP Transmitter

Quag-V

Quag-V

SAM1 Transverter

Description Author Issue
Construction WavwXx JAN
Circuit KB4ZGC MAR
Construction Kermr FEB
Construction N7APE SEP
Salety advice WA1FHB JAN
Construction N4TMI JUL
Construction W2IMB MAR
QRP operation WB8VGE MAY
Safety fips N1ll DEC
Gain KB1UM JAN
Tips KB1UM MAY
Measuring RF power WBSVGE SEP
Tips KB1UM SEP
General descriptiontheory KB1UM JUN
General description'theory KB1UM JUL
Tips for hiders KOOV AUG
For 2m WBGIGP DEC
Definitions KB1UM AUG
Description KalPv DEC
General descriptiontheory KB1UM NOV
General descriptiontheory KB1UM DEC
Using surplus parts WB6IGP AUG
Tips WBBVGE JAN
Salety advice WAIFHB JAN
Theory WBSVGE AUG
Tips WBEBVGE FEB
General ‘ KB1UM FEB
General descriptiontheory KB1UM MAR
General descriptiontheory KB1UM APR
Information resources WASZIB MAR
General descriptiontheory  KC6YJY NOV
Tips, how-10 KB4ZGC JAN
Satelifles G3I0R MAR
Description/Solfan-type units WBGIGP ocT
Construction WBENKJ JUN
QRP operation WBBVGE NOV
Construction/add 8,000
channels KG7BK JUN
Construction WD4PLI APR
QRP transceiver WBEVGE MAR
Construction W3RW JUL
Modification AC3L DEC
Construction WA4ADG JUL
QRP transmitter/
construction KIS5AZ MAR
Construction KA2CWLK2ZMQJ AUG
Canstruction KA2CWL/K2MQJ SEP
For transmitlers/
construction N7APE AUG
Construction G28Z2Q NOV
Construction WBEVGE APR
Construction WisW APR
QRP operation/
construction WBEVGE JUN
DDS/construction N9JZIW DEC
JUN "92 ssue KGTBK JUL
JUN 92 issue KB1UM JUL
WASVLK/GONEBZ FEB
DEC '91 issue N8KDD FEB
MAY 22 issue KB4ZGC JUN
JAN "92 issue WBOESY FEB
MAY "92 issue AJONLABUS  JUN
JAN "92 issue KB4ZGC MAR
MAR 92 issue WZ1V APR
OCT "91 issue WB3ESS JAN
OCT "92 issue KDECMT NOV
OCT "92 issue KDECMT DEC
DEC '91 issue KGBEK FEB
JUN "91 issue WEZZE MAR
APR 92 issue WisW JUN
DEC "91 issue WB3AYW FEB
DEC 91 issue WB3AYW MAR
APR "92 issue WOD4PLI JUN
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~The Best Value

ﬁ _ i

Ground Plane 25.95
3 Element Quad 39.95

Antennas
5 Element Quad 59.95

1-800-487-7539 ORDERS ]
i Master Card & VISA Accepted '

| 508-281-8892 INFO US Shipping $4.00
508-768-7486 FAX MA add 5%

Send Orders To: Cellular Security Group
4 Gerring Road
Gloucester, MA 01930

MADISON
SHOPPER

ORDERS: 1(800) 231-3057
1 (713) 729-7300 or 729-8800
FAX 1(713) 729-4766

New and Used Meters,
Tubes, Transformers,

Filter Capacitors

And More
FREE List Call

Madison Electronics
2310 Zavalla Streel
Houston. TX 77085
EHELEEEUHHEADEHSEH‘UIEEEAHD

Pmml Code Explo

* SWls

B % Novices
* \’eterans

Cupies FAX. RITY. MORSE.
M SITOR, PACKET, and more

m EGA, VGA screen. Easy to use
and install. Extensive manual.

‘Per-mna] Code Explorer - $129 S&H $4

Free Brochure. Call-Write-Order. MC/VISAL |
Phone (414) 241-8144

MHicracrade Box 513ST, Thiensville, Wi 53092,

CIRCLE 98 ON READER SERVICE CARD

ovile! MAGNET
MOUNT

Dual Band Mobile ' -
140 mhz, 440 mhz

or
Multi-Whip Mobile
140 mhz, 220 mhz, 440 mhz
150 Watt Power Rating

Supphed with 12ft of RG58 Coax
Choice of BNC or PL259 Connectlor

i
‘ 1-800-634-4622
Quality products Made in the U.S A

E COMTELCO INDUSTRIES INC. @
| 501 Mitcheil Rd., Glendale His., IL 60139 _

CIRCLE 15 ON READER SERVICE CARD

ATTENTION ACC OWNERS! |

AND ALL OTHER REPEATER
CONTROLLER OWNERS!

DVMS/1+
Digital Voice Mail System

* 1024 user voice mail system, works
like a voice BBS!

* All features prompted by a pleasant
female voice!

* Storage limited only by available hard
disk space!

* Communicates with RC-85/96/850
us:ng busy/data lines!
* 100 event advanced scheduler with real
voice clock/calendar!

* Background upload/download of all
files via optional modem!

" Many other features, too many to list here!

The DVMS/1+ is now available for $349!
Demo cassette and manuals available!

XPERTEK ELECTRONICS
5312 Ernest Road
Lockport, New York 14094
Call today! (716) 434-3008

CIRCLE 94 ON READER SERVICE CARD

EVERY ISSUE
of 73
on microfiche!

The entire run of 73 from October, 1960
through last year is available.

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will fit in a card file on
your desk.

We offer a battery operated hand held
viewer for $75, and a desk model for
$220. Libraries have these readers.

The collection of over 600 microfiche, is
available as an entire set, (no partial sets)
for $285 plus $5 for shipping (USA).
Annual updates available for $10.

Your full satisfaction is guaranteed or
your money back. Visa/MC accepted.

BUCKMASTER

PUBLISHING
““Whitehall’’
Route 4, Box 1630

Mineral, VA 23117
703-894-5777
800-282-5628

CIRCLE 168 ON READER SERVICE CARD

ONV SAFETY BELT CO.
P.O. Box 404 = Ramsey, NJ 07446

800-345-5634
Phone & FAX 201-327-2462

ONYV Safety Belt With Seat Harmess
$89.95

OSHA

We Ship
Worldwide

Order Desk Open
7 Days/Week

ONV Tool Pouch $15.95

'+ Full Duplex Autopalch s

v 911 Emergency Access —

| " Reverse Autopatch + Toll Restriction
v Voice Mail + Voice ID's + BSR X10
v Voice/Tone/DTMF Paging + Scheduler
v'Links «Programmable Courtesy Tones
v"Hardware Logic /O  +Real Time Clock
v Morse Code Practice « Remote Base

PCRC/2 Combines the power of your
XT/ATplatform with a high quality play and
record voice digitizer creating the ultimate

repeater controller. Voice: 516-563-4715
BBS: 516-286-1518 Fax: 516-563-4716

CIRCLE 198 ON READER SERVICE CARD

VOX CONTROLLER
Repeater/Rmt Base/Cross Band
using your radies and mic connector

No internal connections to radios
8-16 VDC/over and reversed voltage protection
three minute time-oul-timer
Will work with two or three wire Audio/PTT circuits
BC - 1 for single receiver and transmitter.......534.95
BC - 2 for two receivers and transmitlers.......564.95
The BC - 2 operates as two seperate repealers, as

linked repeaters or repeater /remoie base
- == For all VOX type controllers ---

ID/Patch/DTMF controller with 8 latched oulputs
Send SASE for latest product brochures and pnices
Add 34.00 shipping and handling

BOX Products (901) 968-5416
P.0.Box 57 Lexington, TN 38351

CIRCLE 137 ON READER SERVICE CARD

BATTERIES

Mickel-Cadmium, Alkaline, Lithium,
Sealed Lead Acid For Radios, Computers,
Etc. And All Portable Equipment

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

7344 TETIVARD.
SAUK CITY, Wi 53583

(608) 643-3194
FAX 608-643-4439

CIRCLE 114 ON READER SERVICE CARD
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Number 17 on your Feedback card

NEw PRoODUCTS

Compiled by Hope Currier

G e i
- :
BT W iise

:r-" .

GET-TECH

GET-TECH has released ils digital voice
recorder, AUDIO Q218. This unit will record
up fo 218 seconds of speech. With four se-

lectable sampie rates, up to eight different
variable-length messages may be stored.
Two separately adjustable audio outputs
are provided. One high-level output will
drive a speaker to 400 mW; the other may
be used for output 1o an extemnal amplifier
or transmitter. An on-board regulator al-
lows use from 8 to 15 VDC. Also included
is an open collector output for keying a
transmitter or external device during play-
back. The 2.5" x 2.5" unit comes fully as-
sembled and tesled, including battery
backup and 4 meg RAM.

The AUDIO Q-218 is priced at 5149,
plus S & H. For more information, contact
GET-TECH, 201 Riley Road, New Windsor
NY 12553; (914) 564-5347. Or circle
Reader Service No. 203.

=

GRE AMERICA

GRE America has introduced GINA,
Global Integrated Network Access, a wire-
less data transceiver that transmits and re-
ceives data at rates up to 128K baud. GINA
eliminates the expense, hassles and re-
strictions of wire connections, while provid-
ing reliable data communications. It ulilizes
spread spectrum technology, which is high-
ly immune to interference. GINA can be in-
corporated into a wide variety of applica-

HAMTRONICS

Hamtronics, Inc. has published their
new “January 1983" catalog, which con-
tains 40 pages of kits and wired units for
amateur radio, two-way shops, scientilic
and industrial radio users, and OEMs. It
features two new products: a digital voice
recorder and a low-cost DTMF controller.
The DVR-1 digital voice recorder may be
used as a voice ID for repealers, contest
CQ caller, or radio scratchpad. It records
up to 20 seconds of real voice audio in
one or multiple message segments and
plays back through a repeater or small
speaker.

The TD-4 DTMF controller provides one
latching output based on four-digit com-
mands to turn any circuit on and off. It was

designed especially for use as a seleclive
calling unit to be used with any receiver or
transceiver to allow the speaker to be mut-
ed until someone wanting 1o call you sends
the appropriate DTMF command to open
the speaker

These new producis are added 1o the
selection of VHF and UHF FM transmitters,
receivers, power amplifiers, converters,
preamps, repealers, DTMF controllers, au-
topatches and digital radio modems which
Hamtronics has manufactured for over 30
years. To receive a copy of this new cala-
log, contact Hamironics, Inc., 65-F Moul
Road, Hilton NY 14468-9535; (716) 392-
9430, Fax: (716) 392-9420. For foreign
mail, please send $2 o defray postage.

PAKTEK INC.

PAKTEK Inc. is now offering the TOOL-
PAKS product line. The TOOLPAK original
is a backpack tool organizer that secures
over 100 of your most needed and impor-
tant tools; the FANNYPAK is a convenient
way to carry those few tools you just can't
be without. Perfect for Field Day or remote
locations, TOOLPAKs eliminate chasing
down tools, keeping those days in the field
fun and exciting. FANNYPAK has room
enough for your portable and all the extra

batteries, leaving both of your hands free.
Made of durable abrasion- and punciure-
resistant Cordura, the TOOLPAKS haul like
a pack and open like a zippered file cabi-
nel, keeping you organized and helping
you work more efficiently.

For prices and more information, con-
lact PAKTEK Inc., 7307 82nd SL. CL. S.W.,,
Tacoma WA 98498; (800) 258-8458, Fax:
(206) 589-1091. Or circle Reader Service
No. 201.

tions, including automation, data acquisi-
tion and control, security systems and wire-
less network systems, plus other industries
where remote or point-to-point dala trans-
mission is necessary. Because GINA uti-
lizes spread spectrum technology, informa-
fion can be sent transparently, penetrating

walls, floors, ceilings and concrete, while
still maintaining clear data transmission.

For the price and more information, con-
tact GRE America, Inc., 425 Harbor Bivd.,
Belmont CA 94002; (415) 591-1400, Fax:
(415) 591-2001. Or circle Reader Service
No. 202.

DEALER DIRECTORY

Number 28 on your Feedback card

DELAWARE
New Castle

Factory authorized dealer! Yaesu, ICOM, Ken-
wood, Ten-Tec, AEA, Kantronics, DRSI Mig.,
Ameritron, Cusherafl, HyGain, Heil Sound, Stan-
dard Amateur Radio, MFJ, Hustler, Diamond,
Butternut, Astron, Larsen, and much more.
DELAWARE AMATEUR SUPPLY, 71 Meadow
Road, New Castle DE 19720. (302) 328-7728.

NEW JERSEY
Lodi

North Jersey's newest Two Way Radio and Elec-
fronics Dealer is now open. Sales ol Ham, Busi-
ness, Marine and C.B. two way equipment as
well as Scanners, Shoriwave, Electronic Kils,
Anlennas, Books, Cable Boxes and more.
Friendly service and low prices. Advanced Spe-
cialties, 114 Essex Street, Lodi NJ 07644.
(201) VHF-2067.

Park Ridge
North Jersey's oldest and finest Shortwave and
Ham Radio Dealer. 1 1/2 miles from Garden
Slale Parkway. Authorized Dealers for AEA,
Kenwood, Japan Radio Company, ICOM, Yaesu,
etc. Ham Sales, Lee WK2T, GILFER SHORT-

WAVE, 52 Park Ave., Park Ridge NJ 07656.
(201) 391-7887.

NEW YORK
Manhattan

Manhatlan's largest and only ham and business
Radio Store. Featuring MOTOROLA, ICOM,
KENWOOD, YAESU, UNIDEN BENDIX-KING,

ASTRON, AEA, SONY, PANASONIC, MFJ,
CCTV CAMERAS AND MONITORS, BIRD
WATTMETERS, OPTOELECTRONICS
FREQUENCY COUNTERS, AOR SCANNERS,
JRC RECEIVERS, KANTRONICS, LARSEN,
elc. Full stock of radios and accessories. Repair
lab on premises. Open 7 days M-F, 9-6 p.m.,
Sat. & Sun., 10-5 p.m. We ship Worldwide.
For specific information call or write: BARRY
ELECTRONICS, 512 Broadway, New York
NY 10012. (212) 925-7000. FAX (212) 925-
7001,

OHIO
Columbus

Central Ohio’s full-line authorized dealer for Ken-
wood, ICOM, Yaesu, Alinco, Japan Radio, Stan-
dard, AEA, Cushcraft, Hustler, Diamond and
MFJ. New and used equipment on display and
operational in our new 10,000 sq. ft. facility.
Large SWL Depariment, 1o0. UNIVERSAL RA-
DIO, 6830 Americana Pkwy., Reynoldsburg
(Columbus) OH 43068. (614) B66-4267.

PENNSYLVANIA

Trevose

Authorized faclory sales and service. KEN-
WOOD, ICOM, YAESU, featuring AMERITRON,
B&W, MFJ, HYGAIN, KLM, CUSHCRAFT, HUS-
TLER, KANTRONICS, AEA, VIBROPLEX, HEIL,
CALLBOOK, ARRL Publications, and much
more. HAMTRONICS, INC., 4033 Brownsville
Road, Trevose PA 19047, (215) 357-1400. FAX
(215) 355-8958, Sales Order 1-800-426-2820.
Circle Reader Service 298 for more information.

DEALERS: Your company name and megsage can contain up 10 50 woeds for a¢ little as $420 yearly (prepaid), or $210 for six
morths (prepaid). No mention of mai-order business pisase. Direciory text and payment must reach us 60 days in advance of pub-
ication. For exampie, adverfsing for the April 92 ssue must be in our hands by Februsry 180 Maid o 73 Amalewr Radio Today, 70

Fie 202 N, Peterbomugh, NH 03458
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TOLL
FREE

1-800-666-0908

PRICING AND ORDERS ONLY

ENWOOD

umsg'r% == |
Full line of Radios

and Accessories

C55a4
E stanoarD]

Full line of Radios
and Accessories

oA

Call for All YAESU
Fiadiqg & Accessgries

O
ICOM

WS- 2208 -

Full ICOM line IC-T38
Radios & Accessories

AEA « ASTRON » COMET » CUSHCRAFT » DIAMOND * KANTRONICS = MFJ
* SANGEAN * SONY SHORTWAVE » DRAKE » MANY MORE. . .

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561

LENTINI GCOMMUNICATIONS INC.

21 GARFIELD STREET. NEWINGTON. CT 06111

Hours: M-F 10-6 R g _
SAT.10-4 ) e Y [=3| OK

S——

.

C.0.D.s Same Day
Shipping

CYRCLE 234 ON READER SERVICE CARD



JCOM

j*COM has introduced a
line of transceiver control com-
puter interface cables de-
signed to interface personal
computers with all receivers
and transceivers which have
the ability 1o be controlied over
a serial TTL link. The j*COM
interface cable requires no ex-
ternal power supply. The unit

of most PC compatible com-
puters. j*COM also supplies
an optional DB-9 to DB-25
adapter for use with com-
puters using the smaller size
“AT" connector. Because the
interface is a direct replace-
ment for the manufacturer’s
own units, it is fully compati-
ble with all rig control soft-
ware.

AS.A.

A.S.A. has introduced
a product ideal for new
hams—an affordable 2
meler colinear base sla-
tion antenna wilh unbe-
lievable gain. The model
9209 is made up of four
parts and takes approxi-
mately 10 minutes to as-

The four models of inter-
face cable come completely
assembled and ready to plug in. All four are priced at
$54.95, plus 85 S & H. *COM provides a 30-day money-
back guarantee and a 90-day paris and labor wamanty.
Conltact j»COM, Box 194, Ben Lomond CA 95005; (408)
335-9120, Fax: (408) 335-9121. Or circle Reader Service
No. 205.

requires only 3.5 mA of total
power for ICOM and Yaesu
models, and 6 mA for Kenwood. Removing the extemal
power supply and its associaled cables significantly
reduces the susceplibility of the interface to RF1 from the
transmitter. Emitted RF noise is also reduced. The entire
interface has been sandwiched into the shielded hood of
a DB-25 connector compatible with the serial interface

Periphex has announced its longer operating time,
high capacity, lower cost batteries for the Alinco
DJ-580 hand-held radio. The EBP-22S (12 volts, 800
mAh) offers a 15% Iincrease in operating time at
high power, while the EBP-24S (7.2 voits, 1500 mAh
offers a 200+% increase in operaling time at low pow-
er. Both batteries are 3" tall. They are completely
compatible with the Alinco EDC-24 and EDC-34
chargers.

The EPB-22S is $65 and the EBP-24S is $62. All
battery packs include overcharge and over-lempera-
lure protection, shorl circuit protection, and a one-
year warranly. For more information, contact Periph-
ex, Inc., 115-1B Hurley Road, Oxford CT 06478; (203)
264-3985, (800) 634-8132. Or circle Reader Service
No. 206.

PERIPHEX

semble. The maslter part
is a six-fool verlical fiber-
glas hand-wound whip
covered with heavy black
heal-shrink with a 3/8-24
thread ferrell (double 5/8
wave over 1/4 wave). Al
the top is a three-foot
stainless steel whip that
is inserted one inch into
the top of the whip. Al
the botiom is a double
U-bolt aircraft aluminum
bracket that fits up to a
1-1/2" mast with a 3/8-
24/50-239 brass connec-
tor for your PL-259. The
fourth part consists of
three 45-degree aluminum
radials, 21" long, atiached undemeath the bracket
with screws. The tolal height after assembly is 10-1/2
feet.

The model 9209 is priced at $32.43, and will be
sent UPS within the continental U.S.A. for 54 S & H.
For more information, contact A.SA., PO. Box 3461,
Myrtle Beach SC 29578; (800) 722-2681. Or circle
Reader Service No. 204.

777, ELECTRONIC DISTRIBUTORS
EDCO) 32SMILLST.NE VIENNA, VA 22180

PH 703-938-8105  FX 703-938-6911
;nur order todzr with your favorite dealer!

EE@C‘NE ANTENNA — ALL VHF AND UHF BANDS!

CLP 5130-1

LP YAGI BEAM
50-1300 MHz
CONTINUOUS COVERAGE

(One antenna does it all!

The CLP 5130-1 covers 50, 146, 222, 440, 902, 1296 MHz Ham bands, 1

VHF, UHF, 800MHz Public Service bands, Military, Aircraft bands,

even complete Television and FM broadcast band coverage!

* Outstanding performance with high forward gain, VSWR below
2.0:1 over entire frequency range!

* Compact and lightweight, all aluminum design, multi purpose
horizontal or vertical mounting.

| * Extra strong, commercial grade construction withstands the worst
weather for unsurpassed reliability.

* Can pass as a conventional TV antenna! Perfect for apartment
dwellers, those with limited space or antenna restrictions. |

*Attention Future Hams: High performance, continuous coverage
scanmer reception now, all band transmitting beam ant. when you
get your ticket!

* Also available: Create model CLP5130-2 LP Yagi Beam with
continuous 105-1300MHz coverage in a smaller size.

If you could only have one antenna for complete
VHF/UHF coverage, this would be it! _'

iﬂi}u’ﬂih G

Our New

COMMUNICATIONS DECODER
Is A MUST For All Serious FM’ers!

infroductory

Preei9

WODEL €01

THE MODEL CD-1 DECODES & DISPLAYS:
» 104 DCS CODES (Digital)

« 50 CTCSS TONES (Analog)
e 16 DTMF DIGITS (Touchtone)

The CD-1 reveals everything you need to know to operate any
open repeater or phone patch. Simply connect the CD-1 to
your base, scanner or mobile radio.

When someone uses a system, the CD-1 decodes and displays
the CTCSS or DCS code and in addition any DTMF codes that
were used fo control the system. (Including phone patch
access codes and the phone number dialed). DTMF
sequences are stored and automatically replayed just in case
you-missed something important. Use the CD-1 1o learn police
and fire codes too!
Toll Free (800) 545-1349
Phune 1305] 64:2—?13-4 * FAX [305] 642?2?1

Cslis a regtstﬂmd trademark of Connect Systems Inc
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Never Say DI

Continued from page 4

the channel is occupied, just as a
phone or CW op would, and then wait
for a possible response, which would
put the relay on hold, we might be able
to avoid much of the QRM which blind
transmissions could incur. Indeed, if the
relay station did get a response it
should be programmed to keep track of
the activity on the frequency and sense
when it has ended so it can send an-
other query, checking for any possible
new interference.

On 20m and higher bands it's nor-
mal not to hear both ends of a contact,
so an automatic relay station should be
able to do more than merely check for
any received signals. It should be intel-
ligent enough, via its software, to avoid
interfering when only one side of a con-
tact can be heard. Perhaps we need to
agree on some protocols to help simpli-
fy this problem.

At any rate, I'm glad cooler heads
prevailed and that another escalating
brouhaha may have been avoided. We
need peace, not war within our hobby.

ARRL Caves In

The uproar over the ARRL's pro-
posed ban on aulomaled packet on HF
was so furious that the League was
forced to back down. Indeed, it got so
bad that disgusted packeteers were be-
ginning to talk seriously about forming

their own national society. Well, when
an organization gets that far out of step
with a large biock of the membership,
something has to give. And give it did.

A hasty meeting of the ARRL digital
committee, plus most of the board of di-
rectors and the executive committee,
was held during the ARRL National
Convention in Los Angeles. Faced with
insurrection, they had little choice but to
reverse the board of director’'s July de-
cision. The details of a new proposal
which will allow automated packet still
have 1o be agreed upon, but it looks as
if the board capitulation may have de-
fused a very nasty situation which
could have seriously hurt League mem-
bership.

Indeed, packet operators aren't
s00n going to forget what they interpret
as an antagonism to packet on the part
of the ARRL's digital commitiee and the
board. Hopefully the directors have
leamed a lesson and will be twice cau-
tious before again trying to stop packet
pioneering and network development.

With packet operation being virtually
the only contribution amateur radio has
made to communications technology in
a generation, we need 10 give our pack-
eteers every bit of help we can. We'd
like to see HF packet develop depend-
able 9600 baud systems. We'd like to
see them design circuits which will give
perfect copy through interference, stat-
ic, fading and so on. None of this is go-
ing to come easily.

It is unfortunate that we seem to
have so many extremists in our hobby.
The cries that unattended HF packet
stations will be jamming our HF bands
with unintentionally triggered transmis-
sions is as ridiculous as the predictions
that the no-code license would turm our
bands into CB-like disasters. We seem
at times to have an inexhaustible sup-
ply of reason-challenged loud mouths.

Packeteers, stick to your guns and
make those fogies on the ARRL board
stop trying to be clogs in the wheels of

progress.

Making Money

A 52-page catalog from Home Au-
tomation Labs, 5500 Highlands Park-
way, #450A, Smyrna GA 30082-5141,
reminded me that I've had a few more
surly letters from retired hams mewling
about not having enough money. Get
off your rocking chairs and get busy. |
mentioned recently that $10 bills are
just hanging out there, waiting to be
plucked. Well, presuming you're not a
total washout as a ham, you should
have the technical expertise to help
people sel up security systems in their
homes, offices, warehouses and so on.
Plus you can help them automate their
homes.

A retired chap near my home put up
some notices on the local supermarket
bullelin boards announcing he was in
business repairing VCRs, TVs and hi-
fis. His come-on was a free estimate of

the cost of repair. My wife immediately
loaded up the car with a few VCRs and
a CD player which had been waiting for
me to have lime to set up a workshop
and then see about fixing ‘em. | guess,
after year or so of excuses, she figured
there might be a better way. Well, this
chap, within days of putling out his
shingle, is up to here in stuff to fix. His
estimate is free. His prices are fair. Plus
he brings good old Yankee thrifi to the
table, getting needed parts from truly
defunct VCRs.

If you want to make money all you
have to do is look around and see what
people need done. It may be handy-
man work around their homes, feeding
their pets while they're on a trip, or you
might, as my wife did, find such a need
for baby-sitting thal you organize a ba-
by-sitting service, hiring dependable
women and scheduling for them. .

Unless you're a complete zero you
must have developed some skills. So
where can you market them? You can
offer services to smaller companies as
a consultant, thereby helping them
avoid medical coverage, which often
adds around 30% or so to the payroll.
Very few companies don't need extra
help, it's just that it is so much trouble
interviewing people and hiring them
that they tend to avoid it. So talk to the
boss and find out what problems he
has. Then show him how you can heip
solve his problems for a fraction of
what he's losing by letting things go.
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Say, have you got a shirt? Well then
you're all sel to launch a small ham
business of some kind. The shirt is
what you'll lose. Every now and then |
hear someone sounding off about ham
companies getting rich off us hams.
When | hear that | know I'm faced with
a blowhard fueled by massive igno-
rance. If you want to sell to hams, fig-
ure you're doing it as a hobby and
make sure you've gol a steady outside
job to cover your losses.

| almost got inte the ham business
back in 1946. I'd designed a fantastic
little 2 meter transmitter . . . a pair of
miniature tubes with a long lines tank
circuit and grid modulation. It worked
like a charm, even in the trunk of my
car. Bill French W2NYC and | talked
with Millen rep John de Blasi about
their making it. Millen wasn't interested.
| was just out of the Navy after WWII
and was going back to college in a few
weeks, so we decided it wasn't a good
time to start manufacturing rigs. In ret-
rospect, perhaps we should have so we
could have shared in the calastrophe
that hit the ham industry in 1964 when
it was almost totally destroyed by the
League. Even the mightiest fell . . . in-
cluding Millen, National, Hallicrafters,
Hammariund and so on. There were no
survivors of any size.

On the other hand, going back to
college turned out to be a miserable
waste of my time. Two years blown 1o
hell, with nothing really to show for it,

and very little of any value learmed. |
sure wish there had been someone
around to put things into perspective for
me.

Well, back to making money. Most of
the businessmen | talk with have plenty
of jobs open, they just don't know how
to find the people they need. | had
lunch with a chap who's working on sol-
id prototyping computers. If you're not
aware that there are now printers which
will make solid objects you haven't
been doing your homework. And if
you're not keeping up with what's going
on in technology, how valuable are you
as an employee?

Deskitop manufacturing is going to
be a whale of a business in a few
years, so this is the time to work with a
small firm experimenting with proto-
types and come up to speed. In a year
you should be able to name your price
if you get busy and become an expert.

This new field needs a publication to
help it grow, but I'm too short of people
right now 1o tackle it

So tell me again how you're short of
money. Tell me about being out of
work. Tell me about not being able to
afford that new rig.

Starting Education From Scratch

For starters we know our present
educational system is failing us. Worse,
we know thal unless we make some
major changes we're going o be sen-
tencing our children and grandchildren

lo a second-class quality of life. Either
we tum out the educated and skilled
workers needed to do high-tech manu-
facturing or we're going to continue to
see our standard of living sliding.

Having done a hellacious amount of
research on the situation, my next pri-
ority is to put everything I've leamed to-
gether into one big report. Then | have
to see how | can get the changes start-
ed.

Since I'm solution-oriented, my re-
port will tend to emphasize proposed
changes rather than just citing what's
gone wrong. Unless you've been living
the life of a mushroom you're well ac-
quainted with how bad things are. And
you probably have read, heard or seen
on TV reports on how poorly we're edu-
cating our children.

My approach to the educational pro-
cess is to break it down into child de-
velopment periods. I'm arbitrarily divid-
ing education into eight age groups. |
think you'll see the sense of this as we
progress. | think you'll agree that we all
tend to leam things differently at differ-
ent ages. We can't deal with a one-
year-old kid the same as we do an ado-
lescent. And ditto someone in their
twenties vs. someone in their sixties.

Age #1

You're probably expecting me lo
start with kindergarten. No way. By the
time kids are five years old around 80%
or so of their life’s patterns are already

fairly firmly sel. Nope, we've gol to start
much eariier. Much, much earlier. Hold
your chair and don't laugh . . . we're go-
ing to start with conception. | think
you'll agree that I'll make a very good
case for this. So let's assign Age #1 to
the nine months between conception
and birth. As you'll see, this is a sur-
prisingly active educational period of
life.

As you understand more about the
importance of this time, you're going to
understand why we need (o radically
change some motherhood behavior
during this critical period of life.

Now, before | can help you under-
stand how education takes place during
the prenatal months, | have 1o go back
to some fundamentals of all life. | don't
want you to have to take my word for
the importance of the prenatal period, |
want you to understand why this time is
s0 critical. And from that understanding
you'll be able to figure out for yourself
what changes mothers need to make.

In my October editorial | explained
how all living organisms obey the most
fundamental of all laws . . . sell-preser-
vation. | explained that all life has a
stimulus-response mechanism built in
which is designed to warn of possible
harm. Trees have this and respond to
danger by generating chemicals to
ward off invasions of insects or to fight
off other plants. In humans pain is our
warning medium. Pain tells us when

Continued on page 82

Spread Spectrum Scene
Hor

Learn About the Exciting

World of PCS, LANSs, Digital
Cellular, TDMA and CDMA.

Tune in to Wireless LANs, MANs, WANs, PCNSs, digital comm,
CDMA systems and amateur radio spread spectrum:

*® Columns on: Antennas, DSP, Networking
Software, Secret Signals & Technical Education

Holiday Special! 15 Issues only $29.95 US/$45.00 Foreign

Free sample issue: $.75 postage on 9" x 12" SASE
RF/SS, P.O. Box 2199, El Granada CA 94018
SUBSCRIPTIONS: 800-524-9285
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DON'T READ THIS AD if you enjoy hard-to-use software.

RAI ENTERPRISES 4508 N. 48th Dr.: Phoenix, AZ 85031 USA

® Tutorials
*® Construction Articles *® Regulatory News

EASYLOG less CW & urx entr...$30.00 EASYLOG PLUS

IF-3 VR/keyer interface............. $40.00 IFC~2K TTI/RS232 conv.(kit)...$45.00

Add 53.00 s&h (35.00 outside US) per item. AL residents add 5.5% st. 1ax.
US check or M.O. Send callsign wf log order. SASE for info-pack.

EasyLog Plus, the advanced logging program, features:
slcom & Kenwood TRX cntrl *CW keybd + iambic keyer *Contest/non-contest *Scrolling log display
*Total database mngmt *DXCC/WAS <Beamheadings 4 worid time zone clocks *Voice recorder
cntri *Prints QSL reports & mailing labels =DOS shell *Too many features to list all +IF-3 Interface
schem included.  Requires a 100% PC Compat -640k- Any display. Hard drive not required.

"Now my main logging program...by far the best CW keybd." —-J. Robbins, NOJR
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Now you can
do some
about
the weather

Our new Home Weather Sta-
tion helps you plan your day,
safeguard vour family and prop-
erty by alerting you to local weather

conditions that often vary from distant forecasts.

Tells you to: Warn loved ones when wind chill
threatens frosthite ... Secure outside belongings
against unexpected gusts. .. Protect plants when
an alarm signals dangerous heat or cold .. .
Increase watering when rainfall is too low—and
much more.

Designed to far outlast all others, the

ULTIMETER II gives you over 20 most-wanted

Free Brochure

features including:

* Wind Speed and Direction
e Temperature ® Chill factor
e Alarms * Highs/lows/
times/dates ® Metric/English
* Quick-Mount (no tools)

masthead mounting » Fast_easy “Point & Plug” direc-
tion calibration (pat. pending) = Optional self-empty-
ing rain gauge * 3{-day money back guarantee * One-
vear warranty ® PLUS $£30 introductory savings:

Home Weather Station reg. $179 ...only $149
As above, without wind direction sensor ......, $119

Del. In US, add $8.25 shipping & insurance, NJ res. add 6% tax

VISAMC phone orders: 800-USA-PEET (872-T3i8).
Or send check, m.o. or eredit card no. and exp. date to:

PEET BROS. COMPA!

601-3017 Woodland Rd ,
W. Allenhurst NJ 07711

Owur I7th Year ©1992 Peei Bros Co
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Michael Bryce WBSVGE
2225 Mayflower NW
Massillon OH 44646

MOSFETs

For the last year or so | have been
playing with a remarkable solid-state
device: the power MOSFET (MOSFET
is short for Metal Oxide Semiconductor
Field Effect Transistor). The power
MOSFET was introduced by Siliconix,
Inc., in 1976. | find what these devices
are capable of doing absolutely amaz-
ing. More and more of them are finding
their way into my QRP projects.

Figure 1 shows a schematic drawing
for a power MOSFET. The three main
leads to the power MOSFET are: gate,
drain and source. Most power MOS-
FETs are "N" type devices, but there
are several difierent types being made
as "P" type devices. Notice the diode
connected between the source and the
drain leads. This diode is part of the in-
ternal workings of the power MOSFET.
The internal diode has the same cur-
rent ratings as the MOSFET.

There are many, many specifica-
tions for the power MOSFET, but we
need concern ourselves with only four.
First, there Is the continuous current for
the drain, commonly called (D). The
drain current is for a specific junction

Number 18 on your Feedback card

Low Power Operation

temperature and at a specific gate voll-
age.

The second specification is the gate
on resistance, known as RDS(on). This
is the resistance the FET shows when
it is turned fully on. This resistance is

measured between the source and the

drain.

Third is the voltage of the MOSFET.
As a rule, as you lower the RDS(on)
the voltage rating of the MOSFET is al-
so lowered. In other words, a power
MOSFET with an RDS(on) of 0.028
ohms may be rated at a voltage of 50
volts. On the other hand, a power
MOSFET with an RDS(on) of 0.018
ohms may have a voltage rating of only
30 volts. They make power MOSFETS
to handle up to several hundred volts.
However, as the voltage increases, so
does the RDS(on) resistance. With the
higher voltage, you can have an
RDS(on) of several ohms.

The RDS(on) resistance |s also de-
pendent on the temperature of the
MOSFET junction. Most power MOS-
FETS have a positive temperature
cure. As the power MOSFET heats up,
the RDS(on) resistance increases. This
increases the voltage drop across the
device and causes even more heat to
be built up.

The fourth specification is input ca-

the die size of the power MOSFET, but
it generally ranges from 30 pF to 3,000
pF. This capacitance must be taken in-
to account when designing amplifiers.
The extra capacitance will hold the
gate on a bit longer while doing high
speed switching. A special driver circuit
must be used to ensure proper gate
turn-off times.

Using MOSFETs

The power MOSFET makes a per-
fect high-side switch. Unlike the bipolar
transistor with its 0.7-volt drop, a single
high-side MOSFET swiltch can have a
resistance of less than 0.010 ochms!
You can easily run 30 amps of current
through a high-side power MOSFET
switch and dissipate only 9 watts. If
you run high current like that through a
transistor, you'll have a real heat prob-
lem on your hands. By adding more
power MOSFETs in parallel, you can
drop the RDS(on) resistance 1o ex-
tremely low values. I've run 30 amps
through several power MOSFETs and
have a calculated loss of only 2 walls!

To use a power MOSFET as a high-
side switch, you will need to build a
voltage pump or some other type of
gate driver. A voltage higher than the
voitage being switched is needed to
turn the MOSFET on for high-side
swilching. In a typical 12-voit system, a
gate voltage of +20 volts will be re-
quired. Most MOSFETs have a limit as
to the maximum voltage applied to the
gate. This is normally +20 volts maxi-

mum. Voltage higher than this may
cause the insulator surrounding the
gate to be pierced, destroying the
MOSFET. This is known as the break-
down voltage.

A voltage pump can be as simple as
an oscillator and a voltage multiplier
circuit. There are several different
types of MOSFET gate drivers avail-
able. These are littie more than a volt-
age pump and associated control cir-
cuitry, all contained in a single 8-pin
DIP IC. Right now, these ICs are some-
what expensive and hard to obtain.
Figure 2 shows a simple voltage pump.
Notice that it consists of a single
CMOS IC and some diodes. Two
stages of the IC are configured as an
oscillator. With the values shown, the
oscillator runs at about 300 kHz. When
the control line is pulled low, the output
of the oscillator is coupled to the two
0.01 capacitors and then into the volt-
age multiplier. The output is about +22
volts. This voltage pump works up (o
several kHz. It's a bit slow to tum off
and therefore may add some distortion
to the output if you try to switch it off
and on at a rate of over 20 kHz.

A zener diode on the output of the
voltage pump will protect the MOS-
FET's gate from over-voltage. This is
but one version of a voltage pump. I've
used just about every configuration
with just about every IC known and
have always come up with something
that works. A 555 timer In a stable
mode makes a greal voltage pump.

You can parallel-power MOSFETs
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CONTROLLER

Finzlly a controlier that has solved control and audio Interconnect problems between
multiple radios. Your radio system can grow to multiple sites and stretch for hundreds
of miles - and yet any radio can be fully controlled from any designated input.

AMATEUR TELEVISION

GET THE ATV BUG

[ATVXS

New 10 Watt

Transceiver

Only $499

Made in USA

Value + Quality

from over 25years
Port 1 :l: ::; :!: ::; ::m: :; in ATV..W6ORG

rpoiast Erm l—u,nu: ink3 || Baset || Base3 || Base3 Snow free line of sight DX is 90 miles - assuming
e | — 7+:-n - I .}H — 11 . e 14 dBd antennas at both ends. 10 Watts in this one
God N L box may be all you need for local simplex or repeater
S i WS S - ATV. Use any home TV camera or camcorder by
— o " DTMF Pad plugging the composite video and audio into the front

phono jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easy!

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matches RF
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.

Transmitters sold only to licensed amateurs, for legal purposes,
verified in the latest Callbook or send copy of new license.

Call or write now for our cnmprate ATV catalog

The RBC-T00 Repeater Controller is designed to support Repeater systems that require
multiple radios connected together at a site. The RBC-700 utilizes a true 7 x 7 audio matrix
switch which allows several conversations between ports at the same time. In the illustration
above the 733 model is supporting a Repeater, 3 Duplexed Links to different sites, and 3
Remote Bases. Using simple commands, a user could tie the Repeater and a Remote Base 1o
one Link, while the other Links are communicating through your site, holding separate
conversations. Or, connect all of the ports together - like a big party line 1!

Several models are available and are software configurable to support up to 3 Repeaters, 5
Duplexed Links, and 4 Remote Bases. A group or club can start with the basics and expand their
contioller amytime by simply adding boards and sofiware. Free software upgrades for one year
after delivery. Finally, a real controller for the Linked system operator |

Multiple Independent Repeater control
Up to § Duplexed Links
Up to 4 different Remotes

Easy servicing
Intergrated Autopatch
Expand at any time

Recorded Natural Speech Telemetry Programmable Bkt including downconverters, transmitters, linear amps,
Connect / Disconnect multiple Ports Standard 5.25° Rack Mount and antennas for the 400, 900 & 1200 MHz bands.
Internal Receiver Squelch processing Card-Cage design

(818) 447-4565 m-1 8am-5:30pm pst.
P.C. ELECTRONICS

2522 Paxson Lane Arcadia CA 91007

Visa, MC, COD

Tom (WEORG)
Maryann (WBEYSS)

Palomar Telecom, Inc.
300 Enterprise St. Suite E » Escondido, Ca. 92025 » (619) 746-7998 @ Fax (619) 746-1610

CIRCLE 264 ON READER SERVICE CARD
68 73 Amateur Radio Today * January, 1993




DRAIN

GATE

Q2
SOURCE

| N-CHANNEL ENHANCEMENT
MODE SILICON GATE
POWER MOSFET

Figure 1. Schematic drawing for a power MOSFET.

without too much trouble. You don't
need lo worry about picking out a
“maiched pair” as you do with transis-
tors.

In theory, a perfect switch would
have zero resistance when on and infi-
nite resistance when off. A power
MOSFET comes very close to a perfect
switch. And indeed, a power MOSFET
makes a very good switch. Power
MOSFETs are used in a variety of
switching applications, mainly in
switching power supplies. The new
compact fluorescent lights use high
voltage power MOSFETs instead of a
magnetic core ballast.

A power MOSFET is a vollage-con-
trolled device unlike the transistor,
which is a current-controlled device.
The drive requirement for a power
MOSFET is easy to obtain. For simple
switching circuits, a gate voltage of +10
volits will turn the MOSFET fully on.
One of the best traits of the power
MOSFET is the ability to be rapidly
switched on and off. This makes the
power MOSFET a very good candidate
for RF switching and amplification. A
power MOSFET amplifier can be oper-
ated in Class A, AB, B or C. The power
MOSFET is particularly immune to high
SWR damage.

If all of this is true, then why have
we seen so little about the power MOS-
FET? Well, price is one thing that has
kept them from use. However, the price
of single-lot power MOSFETs has fall-
en to the point where you can now buy
them for under two dollars. For MOS-
FETs with a really low RDS(on), the
price is still a favorable $4-$5 each.

For use in RF applications, most
power MOSFETS like to see a source
voltage of +28 volts. While it takes no
more effort to build a 28-volt supply
than to build a 12-volt one, a 28-volt
ransceiver is much harder to operate
in the field on batteries. When used
with a commercial power line, that re-
striction does not apply. In fact, many
of the newer lransceivers loday use
high voitage (+28 volts) power MOS-
FETs in the power amplifier slages.
The higher supply voilage gives them a
better efficiency and a cleaner output
than a bipolar transistor. Japan Radio
has recently placed on the market a 1
kW solid-state amplifier using high volt-
age power MOSFETs running with a
+60-voll supply. The higher voitage

+20V FET DRIVE €

6Bk 33k
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s

designer to use a
smaller power sup-
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ply. It's much easier

to generate +60

volts at 50 amps than +12 volts at
250 amps.

Because the power MOSFET is a
high impedance device, it can become
unstable when used in certain designs,
and God knows, I've fried many a pow-
er MOSFET in my workshop. I've
blown the tops right off the case, leav-
ing only the leads left soldered to the
PC board.

They will oscillate on their own for
no apparent reason. Even when used
as a swilch, the wiring to and from the
power MOSFET as well as the layout
of the PC board must be taken into ac-
count. One designer | know who is
working on a high power (2 kW) sine
wave inverter told me to add ferrite
beads to the gales of each power
MOSFET to keep them tame. Lay out
your circuit for a power MOSFET just
as you would any RF device, even if
you're not using the MOSFET in an RF

application. This includes good ground-
ing and plenty of bypassing, especially
on the gate lead. All leads must be as
short as possible. No clip leads are to
be used here.

What's Available?

Here are some typical power MOS-
FETs you can buy. The IRF511 is avail-
able from Radio Shack. It goes for
about $2 and has an RDS(on) of 0.5
ohms at 4 amps of drain current. It's
not a real “hot” MOSFET as they go,
but you'll find it hanging on the pegs at
the local “shack.” For a much better de-
vice, use an IRF531. This MOSFET Is
about 10 times better than the 511 and
has an RDS(on) of about 0.05 ohms at
a drain current of 15 amps. Both the
511 and the 532 come in a standard
TO-220 case style.

For even more current and a lower
RDS(on), try the IRFZ30 and the
IRFZ42. These MOSFETS have a
drain current of over 50 amps! The
RDS(on) is a scant 0.028 ohms. Al-
though much harder to find, the Sili-
conix SMPB0NO06 has a drain current of
50 amps and a RDS(on) of only 0.018
ohms. Siliconix also makes a 30-volt
MOSFET with an RDS(on) of 0.010
ohms. That's 10 milliohms of resis-

Figure 2. Simple voltage pump for a high side FET gate driver.

tancel Again, these devices come In
the standard TO-220 case. You can
find these MOSFETs listed in both the
Digi-Key catalog and the Mouser Elec-
tronics catalog. Neither company car-
ries the Siliconix devices.

Because the TO-220 case is electri-
cally hot, when mounting the MOSFET
to a heat sink you must insulate the de-
vice from the heat sink. You can use
any of the TO-220 mounting kits on the
marketl. Radio Shack sells one for un-

der a buck.
| have found that even though the

device may be rated at 50 amps of
drain current, getting that much current
in and out can be a real engineering
task. It's betler to use Iwo or more
MOSFETs in parallel to split up the cur-
rent instead of using one MOSFET.
Next month I'll have some circuits
using power MOSFETs. Also, in the
coming months I'll show you how to
build a solar charge controller using
pulse width modulation by way of pow-
er MOSFETs. Stay tuned—there’s a lot
of good stuff coming up here in the
“*QRP" column.

ANY RIG—ANY ANTENNA
AUTOMATICALLY

SMARTUNER"

Let's get frank about HF antennas. Most hams try to put
resonant antennas up for every band. For those with the
room, great! But for the rest of us, limited to perhaps a
single long wire or some other compromise antenna, the
SGC SMARTUNER is the ideal solution. Its onboard com-
puter selects exactly the right inductance and capacitance
_ from more than one half million possible combinations.
Then it remembers the setting so your rig will retune in
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Michael J. Geler KB1UM
c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

The Last Micro

Hi, folks. | think we're finally ready
to wrap up our Micro Power minis-
eries. We've covered whal micros are,
how they work and what can go
wrong. Let's look at some of the other
circuits somelimes used with micro-
processors and microcontrollers, and
at the problems they can cause.

Reach Out and Scan Someone

Some rigs just have too many but-
tons and swilches for one chip to read
them all! This can be true even when
the switches are multiplexed. In such
big radios, input/output (I/O) expander
chips are used. These are nothing
more than data selectors or multiplex-
ers. In this case, though, the term
“multiplex” has a slightly different
meaning than it does when applied to
switches. What these chips do is place
the binary value of some of their input
pins onto their output pins, with the
computer selecting which inpul pins
are o be examined. For instance,
there may be 16 input pins and four
output pins. By sending a code to the
multiplexer chip, the computer can
check all the input pins in groups of
four.

Another technique sometimes used
is datla encoding. Here, the 16 input
pins are simply converted into a four-
bit word. (Remember, four bits can
specify 16 different states.) The com-
puter simply decodes the four bils to
determine which bulion was pressed.
The disadvantage of this system is
that it can only tell if any one bution

ASsK KABOOM

Number 19 on your Feedback card

The Tech Answer Man

has been pressed. Multiple presses
will cause an erroneous code. That is,
unless the buttons are scanned first,
as | described a couple of columns
back.

No Response

If the radio won't respond to a
button press, there are some clues to
look for before you dig in with the
scope. First, is it just one bution that
won't work? If all the others work, I'd
suspect the switch itself. Check the
voitage on both sides of il. If you see
a pulse, then you know it's a multi-
plexed (scanned) switch. The pulse
should appear constant on one side
of the switch and come and go on
the other side when you press the but-
ton. If you can't find the pulse on the

Getting Lost

If the switch is working, the signal
must be getting lost somewhere on its
journey to the micro. Unfortunately,
that joumey may be quite convoluted!
If the VO system is scanned, chip by
chip, by the micro, the button press
may be tured into no more than a tiny
blip before entering the bitstream. It
can be mighty hard to separate the
blip you want from all the other blips
because everything is traveling on a
common buss, just like in any comput-
er system, Really, it can be next to im-
possible without a logic analyzer, or at
least a dual-trace scope and a lot of
luck.

A bad /O chip is much more likely
than a bad micro. Try this: Trace the
switch back to the /O chip. Now find
the “chip select® pin. There should be
a pulse on it. Trigger your scope on
that pulse and then check the output
pins, one by one, while you press and
let go of the buiton. If you find an out-
put pin with a pulse appearing or dis-

“Some rigs just have too many
buttons and switches for one chip
to read them all! ”

other side, the switch is not making
coniact. In particular, thal can happen
with flat membrane swilches, particu-
larly if they've been exposed to bad
environmental conditions such as
liquids or prolonged cigarette smoke.
If the switch is bad, you may be able
to peel it apart and clean it if you're
careful.

If you get DC on one side of the
switch and nothing on the other side,
try scoping the DC side while you
press the button. If it goes to zero, the
switch is working. If it doesn't, check
the other side. If it rises, again, the
switch is working. If there's no change,
the switch is not working.

appearing when you press the switch,
the VO chip is good. If you can't find
any change, the chip probably is bad.
There's no easy way to be absolutely
sure, short of trying a new chip. Lucki-
ly, many radios use standard I/O chips
you can get from American compa-
nies. Some, of course, don'l.

By the way, if there is no puise on
the chip select pin, check the
schematic to see if that pin is tied high
or low. In some simple systems it can
be, particularly if there's only one /O
chip to begin with. Most likely, though,
there are several chips being
scanned. If the chip seleclt pin is con-
nected to the output of another chip,

and there's no pulse, suspect the oth-
er chip, because it isn't driving the /O
chip. Of course, it may not be getting
the signals it needs. Now you can see
why it can be so maddeningly difficult
to mess with any but the smallest digi-
tal systems. You can spend an awful
lot of time going down blind alleys and
buying chips you don't need.

Going Out

The same VO techniques are used
for LED annunciators and some other
output signals, including those which
actually control various parts of the ra-
dio. Remember, when you select the
operating mode (AM, SSB, etc.), IF fil-
ter, etc., you are really telling the micro
to select them. It interprets your re-
quest and sends all kinds of signals to
various circuits in the rig. For instance,
when you change bands, not only
does the frequency synthesizer get
set, but the various bandpass filter re-
lays gel set, too. Ever notice that tun-
ing through certain frequencies caus-
es a mechanical click from the radio’s
interior? That's a bandpass filter relay
being tripped.

/O failures can cause all kinds of
strange symptoms. For instance, if
transmit output power or receive sen-
sitivity is way down only on a certain
band, check that the bandpass filter
relay is being set, and that the relay
contacts are working. Also, many
functions are switched with diodes,
and a bad diode can make it look as if
the /O system isn't working property.

In general, /O failures are more
common on the output side than the
input side because many outputs are
driving things, such as LEDs, which
require substantial current. Some ra-
dios use buffer transistors lo protect
the chips, but many don't, and those
can stress the chips to the burnout

point.

ROM and RAM can fail. When they
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do, the micro essentially has a case of
Alzheimer's disease, and it acts ac-
cordingly. It may do stran