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You can talk on 2 meters (a 440 model L High Performance Feaiures

1s also available) while monitoring
another frequency on the same band, or
listen in to the fascinating wideband

world of 25-905 MHz.
The 25905 MHz (guaranteed

specifications!) receiver lets you keep IC-zsRA

track of all the exciting activity on
VHF/UHF— emergency, aircraft, E L4l
satellite, military and marine Ssimeidr s
frequencies— plus commercial FM & SRR

TV audio! 1'206‘450'(3088

We paid special attention to the battery
Fa-::k It has a long duty cycle, so your fun won't
de when you least expect it.

Scanning, memories, clock/timers, pager, code
squelch, power saver— they're all in there,
along with the highest perfc}nnance
feature of them all: it's an ICOM!
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M ade &  FIND FREQUENCIES FAST
; With the new, high sensitivity, ultra-fast,

- Auto Trigger & Hold StarTeK frequency

counters. Increase readability distance with

the new Band Pass Filters. All products

made in USA.

New

ATH"™

Series

Say goodbye to randqm
counting & false readings
with the ATH™ Series
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AUTO TRIGGER & HOLD '\

Now, for the first time, available on
inexpensive, portable counters with our \

WARRANTY
9 YEARS all parts |
1 YEAR /abor -
ALL MODELS E

new ATH ™ Series. This feature is the
most significant improvement ever
made to the pocket sized counters! It
allows “Hands Free” operation to auto-
matically read & hold a signal as quick
as 80ms or 8% of a second.

TA-80 Antenna
[priced separately)
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* Easy to use - simple controls HST-15 Optanal 0.2 PPM TCXD 100. "es.
« Ultra fast ti - High Accuracy Timebase (instafied]
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DESIGNED FOR ONE REASON . . . TO HAVE FUN!

¢ Change bands in a second.

Just plug in desired module!
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I's SMALL
Makes mobile or portable fun for more hams than ever before.

Fits almost c:n?;:::r, even compadts. Measuring only 2.5" X 7.25"
Ib. iravel companion tucks in a briefcase with
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Receiver runs circles around rigs at twice the price. 90 dB
dynamic range, low phase noise design lefs you hear the

AND BOY DOES IT DELIVER

weak ones even on crowded bands. It's no fun if you can't

hear em!|
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Patented “Jones” Filter provides
variable bandwidth 9 pole crystal
filter - 500 Hz fo 2.5 kHz. The right
filter for every condition ot the
touch of a knob.
“SYNCHRO-LOCK” software keeps
VFO virtually drift free regardless of
temperature variations.

Optional Noise Blanker

SSB and CW 50 Watts Output
Adfustuble To 5 Watts

Runs OFf 12-14 VDC

TX-10 Amps, RX -.6 Amps
Receive Offset Tuning

Built-in lambic Keyer with
Llegendary QSK. Speed ::ﬂtimstnble

An lrnink and ehrnim inri;

s SIMPLE

Just sit down and operate. Masler every feature in minutes -
is as easy fo use. Change band modules in
160-10 meters including WARC.

no modern fi
a flash o

Includes one band
module of your choice
odditional band module
SCOUT ACCESSORIES:
MODEL

$495.

$ﬁ$' Each

Mobile Bracket

Noise Blanker =

Amp Power Su

Tiny Switching Suppl
(Only 3lbst
Hand Mike L
Weighted Key Paddle
Antenna Tuner

VISA, MC, DISCOVER

*Plus shipping and handling:
Aot yondy bbbl

PRICE*
$15.00
$19.50
$79.00
$95.00

. $39.95

$39.00
$89.00
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..America’s Best/

 TEN-TEC

's AFFORDABLE

At $495, it's half the price of the close
competition. No other rig packs so mu
performance at so low a price. Have f
on HF without spending a fortune.

s NOT A TOY

Crysial mixing (no synthesizer) coupled with
meficulous circuit design yields sparkling clean
receive audio. And you'll marvel at the un-
solicited compliments on transmit audio.

CALL 1-800-833-7373

Telephone Hours:
2:00 AM - 5:30 PM Eastern

1185 Dolly Parton Parkway
Sevierville, TN 37862 USA
Office: (615) 453-7172

Fax: (615) 428-4483

Repair Dept.: (615) 428-0364
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Stop That Damned Noise!

Is that your normal response when
you hear opportunity knocking? This
came to mind when | gol several let-
lers recently from readers thanking me
for getting them off their fat lazy butts
and thinking about making money.
There are endless opportunities, it's
just that most of us are nol tuned to
that wavelength, so we don't see ‘em.
Yel, I'll bet there are dozens of readers
who are bilching because they don't
have enough money for this or for

that. Whine . . . | can't afford those
new expensive rigs . . . whine. Oh,
baioney!

You can have anything you want
. .. if you really want it and are willing
to spend some time and effort. Oppor-
tunities lie everywhere. | see 'em ev-
ery day and | think, Lordy, if | jusl find
a couple more people with an interest
in working, what fun we'd have with
that ideal And | wonder why no one
else has thought of anything so obvi-
ous. Well, maybe that's why | have a
Ph.D. in Entrepreneurial Science and
you don't.

Let me give you a “for instance." |
subscribe to a bunch of magazines
and buy a lot of stuff by mail, so I'm on
endless sucker lists. The other day
this resulted in a stack of catalogs
from Home Automation Laboralories
(HAL). | looked through them and
thought, what a great opportunity for
hams to go inlo business selling and
installing home automation and securi-
ty products in their neighborhoeods.
The catalog is packed with hundreds
of great gadgets. The outfit is in
Smyrna GA 30082-5141, if they
missed sending you a catalog.

Then There's the Music Business

The music industry is in chaos
these days. Wherever there's chaos,
there's opportunily, and the opportuni-
lies in the music field are endless lo-
day. | know I'm having a ball. There
are so many things thal can be done |
hardly know which way 1o tum next.

Let me be specilic. Lel's say you'd
like to make some change in your
spare lime. Sure, you're alraid lo quit
your 9-5 and step off the cliff as an en-
trepreneur. You don't have to. if you
invest maybe 52,000 tops in a digital
audio tape recorder and a good slereo
microphone set, you'll be in business.

Number 1 on your Feedback card

NEVER SAY DIE

Wayne Green W2NSD/1

With a little shopping you might even
find used stuff for half that.

Who should you record? Well, how
about tackling any large city and
recording the street musicians? There
are some fabulous musicians working
the streets of every big city in the
worid. All you have to do is record ‘'em
. . . preferably playing their own music
. . .and I'll take it from there. I'm set
up to make the CDs and casseties,
complete with the liner notes, bar
codes, and so on. Further, | can gel
you staried with promotion in music
publications read by consumers and
the record store buyers. I'm already
distributing music for over 500 record
companies, so | know the ropes.
There are a zillion people who'd love
to start collecting a set of street musi-
cian performances from cities around
the world.

I've heard marvelous performers in
London, Munich, Berlin, Vienna,
Cannes, Paris, Amsterdam, New York,
Chicago, New Orleans, Philadelphia,
Boston, San Francisco, etc. | just wish
| had the time to record ‘em all. There
was even one guy wheeling a grand
piano around the New York streets
and playing classical music. There are
some wonderful steel bands, violinists,
greal guitar players, and endless Pe-
ruvian and Ecuadorian groups.

Think about it. Streel performers
get eight to 12 hours a day of practice,
seven days a week, so unless they've
some mental problems, they tend to
get awfully good. | discovered Scott
Kirby playing his piano on the streets
of New Orleans. Today, as a resull of
my recordings, Scott is recognized as
the finest ragtime pianist in the world.
He's the only ragtime pianist who's
making a living at it just playing his
music. Around 99% of our musicians
have to have daytime jobs lo pay the
bills so they can play gigs at night.

You'll be heliping yourself as well as
the performers. They'd all love o have
CDs and cassettes to sell and we can
supply "'em, with endless commissions
to you. They normally sell the CDs for
$15, making $5 on every sale. You
make a buck. They sell cassettes for
$10 and make $3. You make 66¢.
That adds up fast and | really enjoy
sending out nice fat commission
checks.

Well, obviously only a few people
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can record street music, so whal eise
is there? Within a few miles of you
there are endless musicians. They're
everywhere. All performers need CDs
and cassettes lo sell at their perfor-
mances. They usually make more sell-
ing these than they get for their gigs.

Then there are endless places 10
find performers. I'm way up in the
mountains of New Hampshire, yet in
the tiny town of Antrim we've got a
blues club in the Rynborn restaurant.
Every performer there should be
recorded. By the time you have 15 of
‘em you've got enough fora CD . . .
for both the performers and the club to
sell. In Peterborough we've got the
Folkway, which attracts many well-
known performers, plus there's Lat-
acarla, and Del Rossi's (mostly blue-
grass). All three of these restaurants
should be recording their artists and
helping them sell their CDs and cas-
settes. There's enough going on just
in Peterborough to keep someone
busy In their spare time . . . and mak-
ing very nice money. That's one greatl
thing aboul recordings, once you have
'‘em, you can sell 'em for years.

So what's it cost to do all this? I've
explained about the equipment. That's
simple, though you'll want to get good
at placing your stereo mike. It costs
about $2,300 to make a thousand
CDs. They normally wholesale o dis-
tributors for around $7.50, sell to
record stores for $10, and retail for
$15. The spread between the $2.30 it
costs to manufacture the CD, com-
plete with liner notes, tray card, jewel
box, shrink wrap, plus three months of
promotion in the Secret Guide fo Mu-
sic, CD Review, and Music Retailing,
and the distributor price has to cover
the costs of making the DAT record-
ing, further promotion, advertising, and
payments on your yacht. If the CD
sells at all well you'll see some prelty
good money rolling in.

Any club or reslaurant that has mu-
sic should be a good potential cus-
tomer. Every musical group. How
about school (great graduation gift) or
lown bands? Many companies have
bands. In England there are many su-
perb company bands and I've gol their
CDs to prove il. In Germany there are
endless folk music groups that are
marvelous. I'll bet | have close o a
hundred CDs of German oompah and

yodeling groups, and | enjoy every
one of them. I've even got a collection
of Polish folk singing groups.

In America there are polka bands,
square dance bands, country fiddling
contests, bluegrass festivals, cajun,
zydeco, rap, Dixieland, ragtime festi-
vals, maybe a couple hundred jazz
festivals, and so on. These all are ripe
for recording

So Who Pays for the CDs?

I'll underwrite the street musician
series if you're short of money 1o get
started. But I'll bet | can get it back
from Chambers of Commerce. And
even if not, | can sell enough of a se-
ries like that via mail order and record
stores to make it profitable.

But even if you have to finance the
CDs yourself, you can be making a
profit after the first 250 are sold.

| recommend you record music
written by the performers so you'll
avoid having to pay copyright royal-
ties. These can come to $1.20 per CD,
so they're tough. That's a federal law,
so you don't mess with it. Performer
royalties are usually 12%. That's
about 90¢ per CD. All that brings your
investment to about $4.40 per CD.
You sell 'em to distributors for §7.50,
or to your local record stores or
restaurants for $10. $9 to your per-
former(s).

The Music Industry Chaos

Up until the last two or three years
six record companies had a strangle-
hold on the whole industry. It was a
solid cartel. They controlled the major
artists, distribution, many of the record
stores, virtually all major radio station
air play, MTV, and so on. Since five of
the six megacorporations are foreign-
owned, most of the money from all this
is probably being sent abroad. Just in
the last couple years, with the forma-
tion of the Independent Music Produc-
er's Syndicate (IMPS), this has begun
to change. The majors have been
fighting back, cutting off advertising to
retailers not toeing the line. They've
also stopped selling to troublesome
retailers, forcing them to buy from the
more expensive “one-stops.” The ma-
jors are trying to stop retailers from
selling used CDs. They're trying to
stop them from letting customers re-

turn any CDs they don't like . . . or
even be able to listen to them in the
stores before buying.

The result of all this has been a bo-
nanza for the small independenl
record companies (indies). Record
stores are getting angner and angner
at the majors and are starting to seri-
ously push indie music as an altema-
live. But we need tons more indie mu-
sic to fill this need. Good music. The
performers are out there, we just have
to get "'em on digital tape (DAT) and
then make the CDs.

Those are some of the opportuni-
ties | see in the music field, but I'll bet
that whatever business you're in, il
you start thinking, you'll see plenty ol
exciting ways to make money. You just

Continued on page 84



BASE/REPEATER
ANTENNA PRODUCTS

1'

MET

VODERN, MULTI-BAND ANTENR

A SYSTEMS

Featqring the COMET exclusive SLC System. The SLC actually increases the gain of the Dual/TriBand Antennas. A completely pre-formed
phasing coil and phosphorous copper element produces a low-loss, highly effective, high gain antenna. All COMET antennas are pre-tuned
and come complete will all mounting hardware. Simply mount to your mast and experience incredible COMET performance!

COMET DUAL-BAND

COMET MONO-BAND

-
CA-2x4MAX CA-2x4WX CA-2x4FX CA-ABC 23 CA-T12EF CA-62DB
Cual-Hand 146446 MH: Dus-Band 146446 MHz Duai-Band 145445 MHz Mono Band 146 MHz Mono Band 440-450MHz 6 Meter Verica
SLC System SLC Sysiem Base-Repesler Arterra Base Repeater Anternz ?m Gain & Wave:
Gain & Wave: Gain & Wave: Gain: 1460MHz 4.508 46 7 208 Gain & Wave: & Wave: 52 MHz 6508 58 wave x 2
1460MHz B.508 58 wave x 3 146MHz 6.50B 58 wave 1 2 impedance: 50 ohms 146MHz 7 8dB 58 wave x 3 446MHz 9dB 1/2 wave x 12 VSWR: 151 orless
446MHz 11 908 58 wave 1 8 446MHz 9.008 58 wave x 5 VSWR: Less than 1.5:1, 144-1480H2 VSWR: 151 or less VSWR: 151 orless Max Power: 500 walts SSB
VSWR: 151 or less VSWR: Less than 1.5:1, 144-1480Hz 440-450MHz Max Power: 200 wafis Max Power: 200 wafis Length: 21" :5bs. 1oz
Max Power: 200 waffs L40-450MHz Max Power: 200 watts Length: 13 4" Weight: 3 bs. 8 ozs Length: 10’ 5" Weight: 3 ibs. Mounting Mast Dia: 1 1/4 - 7
Length: 17 8" Weight: 5 lbs. 11 azs. Max Power: 200 watts Length: 5 11" Weight: 2 lbs. 12 0zs Mounting Mast Dia: 1-2 12° Mast Dia: 1 12 -2 12" Max Wind 100MPH
Mounts to Mast Size: 1 1/4- 2 12" Length: 10 Mounting Mast Dia: 112 -2 114 Conneclor: S0-239 Connector: N-Type Connector: S0-239
Connector: 50-239 Connector: 50-239 Connector: S0-239 Construction: All Aluminum Construction: Hew;rﬂﬂrﬁbﬂgtass Construction: Heavy Duty
Construction: Heavy duty fiberglass, Construction: Heavy duly liberglass, Construction: Heavy duty fiberglass Aluminum
3 sactions 2 sactions
COMET TRI-BAND
: T i ] CX-725 - | CX-902
__ i §i: Tri-Band 50/146/446MHz fitr it ki
o % | Gain & Wave: i fiﬂ S - Gain & Wave:
= -;__;. Lo — SOMHz 2 1548 12 wave :,'._:!_*5:.'_--. 1 '___-.'_'-".-;'ﬂ‘:,'“ iR 146MHz E5dB 58 wave x 2
i o - e ANz 6 208 B wave X 2 e 446MHz 9,048 58 wave x 3
g Peim ] A46MH A SBwave x4 FIT )G e e e A 1200MHz 9.008 5/8 wave x 5
: . ; | VSWR: 121 0rless SRS T e el e s e L VSWR: 151 or less
; 3 | Max Power: 200 walts e e R SR S ] hhra:um
L i Length: T 8" DTS IR 3!:53
Weight: s '#l:
Connector: 50-238 WH-Tﬁ
Construction: Fbemiass Construction: Fbergiass.
2 sacions
CX-333 f CX-903
\ Tr-Band 22204402 TrvBand 146444611200 MHz
\ SLC Sysem Gain & Wave:
Gain & Wave: 146MHz 6508 S8 wave 1 2
- e — 146MHz 6508 58 wave 1 2 = 446MHT G OdB 58 wave x 5
223MHz 7 5dB 58 wave 1 3 1200MHz 13508 58 wave x 12
446MHZ 3008 58 wave x 5 VSWR: 151 orless,
VSWR: Lass than 151, 144 5 147MIHz, 44045002
145-147 Sz, 220- 22502, 1260- 1 300MHz
L40-4500Hz hh—-wmm
Max Power: 120 was g&ﬂ
Weight: 0zs.
; Connector: N-Type
Construction: Heavy-Duty Construction: Feavy-Duty
CROSS NEEDLE METERS Fiberglass, 2 sections
» Separate Meter and RF Sensor allows for convenient placement of the meter. CMX-2 Jr CMX-3
' ?hm;;‘f'ﬂ '“*F'E’F"“"’“E;d;w,ﬂ F'E';r;':: “5":1“ Elmﬂlﬁ ey, _t 18200z | 140s2swiz | COMET products are available from most major
* 1Ne nr-28nNsor IS a compa gn, an dan exireme W-1058 Circuit. .
« Beautifully illuminated when connected to power supply. 0-2KW 0-200W 0-200W dealers. For customer service, or a cumpla}e
+ 6 foot cable standard. soo02kw | 2ois0i00w | 2os0200w | catalog, please call us at 800/962-2611, We're
* Optional EKS-3 10 foot extension cable for a total of confident COMET products and accessories will
16 feel between the sensor and meter.

enable you to enjoy Amateur Radio to its fullest!
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Sid Wolin K2LJH, Manager, Az-
den Communications Division,
Franklin Square NY We at Azden
are very appreciative of your having
published a review of our AZ-61 6 me-
ter handheld radio (November "93).
While reading it, | noticed a statement
that could be misunderstood and
would place the radio in a poor light.

Gordon West says, “Unlike the 2
meter version, the Azden 6 meter
handheld offers no oddball duplex
split." What it should have said was,
“Just like the 2 meter version, the Az-
den 6 meter handheld offers any com-
bination of oddball splits in each of its
40 memories.” It is a most versatile ra-
dio.

| would appreciale your including a
correction in the next available issue.

Sid—Thanks for setting us straight.
That AZ-61 sure is a nice little radio
... David N1GPH

Carl Moore WAMJK, Sparta TN
Wayne—Thanks for your ediloriais,
comments, elc., especially the one fol-
lowing Rickey's letter in the Septem-
ber issue. Wayne, you should realize
that you could increase your circula-
tion much quicker by telling people
whalt they want to hear, rather than the
truth.,

Now that we get everything for
nothing these days, we no longer have
to work for what we get out of life.
Hell, today when you graduate, with a
degree in Bull-S, you are qualified for
CEO of a multinational corporation, If
the world fails to recognize your tal-
ents, just continue to sponge off of
Mom and Dad. Shoot, these are the
'90s, do your thing.

| heard my first radio in 1926, the
Dempsey-Tunney fight. I've been in-
volved in communications since age
11, when we built our first portable ra-
dio. We put a crystal inside a big ear-
phone and wired it up. You could hook
onto a barbed-wire fence near Atlanta
and hear WSB loud and clear. Of
course, the fence wasn't portable.

| have enclosed a photo of the
TU-1000 RTTY unit, described in the
June 1985 issue of 73. | built it last
year, even though | already had a
RTTY unit, | just enjoy the feeling of
satisfaction and accomplishment that
comes from creating something. |
know you have experienced that feel-
ing many, many times during your life.
| bet you a buck that if you could get a
lot more Americans o experience that
feeling, just once, what a wonderful
change we would see!

D. E. George WP4XD, Isla Verde,
Puerto Rico Dear Charles Warring-
ton: | am addressing this letter to you
because | am not sure who or whal
should get it. Is it “Kaboom,” “Carr's

From the Hamshack

Comer,” “Ham Help,” or “Lelters,” or
all of them?

My problem, and I'm sure other
hams who have Heathkits have or will
have this problem, is replacement of
certain proprielary devices used in
some kits. The immediate problem is
with two ICs used in the Heath Hand-
held Frequency Counter Model
IM2400. They are identified as Healh
p/n 442-698 and p/n 443-937. I've
searched my sources for these de-
vices to no avail. HELP!

This poor meter (sad, not bad) went
through Hurricane Hugo a few years
ago, from which | lost the NiCds and
now the High Frequency Channel. The
Low Frequency Channel works fine,
as did the High Frequency, unlil last
week. In the absence of the NiCds,
I've been running off of a regulated
power supply. Apparently, this power
supply developed a spike(?) which
popped these devices. I've lemporarily
replaced the p/n 442-698 with a MAR-
1, but can't find a replacement for the
divide-by-10 p/n 443-937 that can op-
erale at S00 MHz! | would appreciate
any help you could provide. Thanks in
advance.

P.S. | enjoy 73 as it is; please don'l
change it (including Wayne's ram-
blings—or should | say rumblings?)

| have a Heath HW5400 that has
some outpul devices: 417-971, 972-
8973, that also fall into this category.
Fortunately, the HW5400 survived
Hugo totally unscathed!

P.P.S. | live about 100 feet from the
ocean on the North Shore of Puerlo
Rico, so we got Hugo full force!

Dan—As it turns out, the Heath
Company is still in business. They are
no longer producing the catalog of
producls which made the name
Heathkit legendary in ham radio cir-
cles. Yel, Heath's downsized descen-
dant continues lo provide some sup-
port for hams and others who need
help.

As fate would have it, the two ICs
you seek (Heath p/n 442-698 and p/n
443-837) are in stock and can be or-
dered direct from Heath Company,
P.O. Box 1288, Benton Harbor MI
49023-1288; (616) 925-5899. While
Heath Company may not be able lo
provide all of the technical support
they used to back in the old days, they
can somelimes refer you to other com-
panies who can. Heath'’s general infor-
mation number is (616) 925-6000 . . .
Charlie WATRZW

Dave Swanson N1MJC, Dennis-
port MA Wayne, you have interesling
editorials, sometimes a little repeti-
tious, but | guess you are trying to
drive home your point of view. | read
an excerpt on “What's wrong with Pe-
terborough™ from your Declare War
book, sent to me by a friend who
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knows of you and also knows that |
subscribe to 73. | thought it read very
well and made a lol of sense.

My last comment has to do with the
CW mode of operation: | also think
that with the present state of the anl in
the communication field, the CW re-
guirement needs an overhaul since it
is but one of the many modes of ama-
teur communication. | think CW is a
fun mode and a historically significant
mode and ceriain portions of the spec-
trum should still be allocated for il, bul
as a requirement for the advanced op-
erating licenses il should be eliminat-
ed. My personal choices of communi-
cation are limited because, for all
practical purposes, | am deatf (flu-relat-
ed nerve deafness at age 28); | cannot
communicate by voice and group club
meetings are out, unfortunately. | have
no problems with CW, and the tone-
deafness mentioned by NS8YEK in the
September '93 “Letters” column, re-
garding an individual who couldn't
learn the code, is nol a correct analy-
sis of tha!l individual's problem. As you
would probably agree, the code tone
can be at almost any audible frequen-
cy and still be copied; it's the duration
and spacing, elc., of tones, not the
tones themselves, that make the code
comprehensible.

Ron Gillies, Lloydminster, Alber-
ta, Canada Wayne, | am a Canadian
(mid-30s) who is approaching my ex-
am/ficense within the next few months.
| have been reading the various maga-
Zines on the hobby and have consis-
tently found 73 to be the most interest-
ing, provocative and useful of the
bunch.

| especially enjoy your editorials,
bul | have to admit that the September
'93 one left me a little at a loss. | have
noted that you do not have a lot of
time for the ARRL, and that in the mid-
1960s (when | was just starting grade
school) the ARRL did something that
you view as the real death of modemn
amateur radio.

Without dragging you over ground
that you are probably very tired of, can
you give me a brief rundown? As a
Canadian under 40, I'm afraid that
some of the implicit references just
shoot over my head.

| am also an avid computer hobby-
ist (assembled my own Heath from a
kit a number of years ago) and | won-
dered, have you ever thought of stant-
ing an echo on one of the major nets,
such as Fido? Your editorial material
would be great stuff lo spread, and the
faster timeline for comments could
make for very readable fun!

| look forward to more of your writ-
ings—they're great fun and make me
think about things from different points
of view!

Yes, I'm tired of writing the delails
of the Greal Catastrophe of 1964,

Someone please write and tell Ron
about it . . . Wayne

Daniel Plett 3A2LZ, Monaco
Wayne, | have been reading your
magazine for about a year now and

have enjoyed it thoroughly. The arti-
cles seem to be more rooted in reality
than most other U.S. amateur radio
magazines. Usually | agree with your
column, and when | disagree it is a
matter of perspeclive.

For instance, although I'm pretty
active on SSB and RTTY, | slill oper-
ale a lot of CW. This is because | have
a lousy antenna and CW can get
through where voice won'l. Also, on
the international scene some hams
can only afford a small, low-power,
CW-only rig and don't know enough
English to communicate with others
but can get by on CW.

I'm also an Extra Class U.S. license
holder and find the current system of
exams and licenses lacking. Six levels
of licenses and exams is ridiculous. It
would make more sense (o me to
have three levels of licenses. The first
would be like the current No-Code
Tech, which has proven itsell to be an
excellent entry-level license. The next
would be like the current General li-
cense, with at least a 12 wpm code re-
quirement (to fit within CEPT and oth-
er reciprocal programs) and a power
limit of 100 watls. This would raise a
lot of opposition, but isn't uncommon
in other parts of the world. You can still
do almost anything with 100 walls as
you can with more power, with the ex-
ception of good moonbounce. It might
encourage learning good operating
skills, antenna consltruction, and un-
derstanding of propagalion inslead of
just buying and amplifier to cut
through it all. Then have the current
Extra license, perhaps still at 12 wpm
code, but with the higher power and
additional frequency alloiments. A
number of other countries also require
that you be licensed three to five years
before you are allowed more than 100
waltts.

While VE testing is a marvelous
step forward, | strongly dislike having
the test questions available ahead of
time. | don't know how to prevent them
from being made public, though.

Recently | spent about eight
months in the U.S. and altended a
number of hamfests and radio clubs
and it seemed thal most people’'s ac-
tiviles were limited lo the occasional
chat with a friend or on a net on HF, 2
meter FM, and packel radio. | share
your senlimenls about the lack of
building, experimentation, and interest
in anything out of the ordinary. |
looked in vain everywhere for some-
one to explain or talk to me about
APLINK, for instance, and found hard-
ly anyone who could knowledgeably
talk to me about AMSAT. Amateur ra-
dio has a proud herilage of experi-
mentation and innovation, but for the
most part it seems that U.S. hams al-
most always look inward, not consid-
ering the rest of the world, and use
ham radio as an expensive telephone.
Let's see some articles on home-brew
DSP, possibly putting this and other
digital processes into practice. These
are some ideas brought about by your
column and by my personal experi-
ences in the U.S. and overseas.



Low Cost GaAsFET
PREAMPS

LNG-(*)

ONLY $59

wired&tested

FEATURES: (e,

= Very low noise: 0.7dB vhf, 0.8dB uhf
= High gain: 13-20dB, depends on freq
= Wide dynamic range - resist overload
= Stable: low-feedback dual-gate FET
*Specify funing range: 26-30, 46-56, 137-152,
152-172, 210-230, 400-470, 800-960 MHz.

@ﬁLNrL“)
. MINIATURE
o F’IREEMP

ONLY $ 2 é Kit, $44 wired&tested

« 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 funing range: 25-35, 3555, 5590,
90-120, 120-150, 150-200, 200-270, 400-500 MHz.

B Erey

IN-LINE
ONLY $3 9 ki, $ 119 viredstested

PREAMP

+ 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
helical resonators reduce intermod &
cross-band interference in critical
applications. MODEL HRG-( * ),
$80 vhf, $110 uhf. *Specily tuning range:
142-150, 150-162, 162-174, 213-233, 420-470.

RECEIVING
CONVERTERS

Low noise converters to receive vhf and

uhf bands on a 10M receiver.

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

¢ |[nput ranges avail: 50-52, 136-138,
144-146, 145-147, 146-148, 220-222,
222-224 MHz, 432-434, 435-437,
435.5-437.5, and 439.25 (to chan 3).

ACCESSORIES

DVR-1 DIGITAL VOICE
RECORDER Module.
Primarily a woice I[D'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
meodule. 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 swiich. As
a radio notepad, you can keep it wired
to the audio output of a receiver ready
to record up to 20 seconds of anything
you might want to recall later. Play it
back as many times as you like through
a small external speaker. (Call for more
information.) ..............kit $89, w&t $139

Real-Speech Voice ID Option Available With
oice Recorder Shown At Left!

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 alone!

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!

Voice ID Option $1889.

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

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

TD-3 SUBAUDIBLE TONE DECODER/
ENCODER. Adjustable for any tone.

Designed especially for repeaters,
with remote control activate/deactivate
provisions .... kit $29, wired & tested $65

COR-3 REPEATER CONTROLLER.
Features 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

COR-4. Complete COR and CWID all
on one board for easy construction.
CMOS logic for low power consumption.
Many new features. EPROM program-
med; specify call kit $99, wat $159

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

TD-4 SELECTIVE CALL-

ING Module. Economy

touch-tone decoder with 1
latching output. Primarily designed to
mute speaker until someone calls you
by sending 4-digit tt signal but may also
be used to turn on autopatch or other
device ...........ccieinnee..o. kit $49, Wit $89

AP-3 AUTOPATCH. Use with above for

repeater autopatch. Reverse patch and
phone line remote control are std.
eeeeeianenn.. kit $83, wired & tested $149

AP-2 SIMPLEX AUTOPATCH Timing
Hoard. Use with above for simplex
operation using a transceiver ..... kit $39

s Available for the 50-54, 143-174, 213-
233, 420-475, 902-828 MHz bands.

eFCC 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 902-928MHz.

» Available add-on PA's up to 100W.

«Six courtesy beep types, including
two pleasant multi-tone bursts.

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

= 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’]
high band & uhf.
» TASB1: 50-54, 143-174, 213-233
MHz ___kit $109, wé&t $189,
« TA451: 420-475 MHz
kit $109, wat $189.
« TAS01: 902-928 MHz,
(0.5W out); wit $219.
« VHF & UHF AMPLIFIERS.
« For fm, ssb, atv. Output levels from

10W to 100W. Several models starting at $59.

FM RECEIVERS:

= R144/R220 FM RECEIVERS for 143-174
or 213-233 MHz. GaAs FET front end,
0.15uV sensitivityl Both crystal & ceramic
if filters plus helical resonator front end
for exceptional selectivity: =100dEb at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squelch; afc
tracks drift. .. kit $149, wét $219.

R451 FM RCVR, for 420-475 MHz.
Similar to above. .. kit $149, wat $219.
R901 FM RCVR, for 902-928MHz.
Triple-conversion, GaAs FET front end.

Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes. Radio link computers,
telemetry gear, efc. ...... kit $49, w&t $79

DE-202 FSK DEMODULATOR. For
receive end of link. ...... kit $49, wat $79

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

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

Kit only $689. PA's up to 45W available.

ing of MO-26 Modem and special
versions of our 144, 220 or 450 MHz FM
Transmitters and Receivers. Interface
directly with most TNC's. Fast, diode-
switched PA's output 15 or S0W.

Buy at low, factory-direct net prices and save!
For complete info, call or write for free catalog.

Send 52 for overseas air mail.

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

5169, wit 3249

R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,

wlo helical res or afc. ... Kits $128, w&t 3219,
R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, w&t $219.

OUR 30TH YEAR!

amlronics, inc.

65-D MOUL RD. — HILTON NY 14468-9535
Phone 716-392-9430 — Fax 716-392-9420
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Ham Nobel Prize Winner

Fork It Over

The winner of the 1993 Nobel Prize for
physics, Princeton University's Dr. Joseph H.
Taylor K1JT, atiributes his success in science
to his early involvement in amateur radio. Tay-
lor shared the prestigious award with his for-
mer student and now Princeton colleague, Dr.
Russell A. Hulse,

Upon learning of his winning the prize, Dr.
Taylor told reporters that he developed his sci-
entific skills as a ham during his years at
Moorestown Friends Academy in New Jersey.
He later earned a Bachelors degree from
Haverford College and a Doctorate in Astron-
omy from Harvard University. The Nobel Com-
mittee honored Taylor and Hulse for their
study of the gigantic gravitational forces exert-
ed by pulsars. TNX ARRAL.

The Car of the Future

Technology offers new hope for those
among us who hate to stop and ask for direc-
tions. Commerce Secretary Ron Brown joined
automotive industry leaders recently to an-
nounce an intemnational agreement which will
accelerate the development of practical GPS
receivers for motor vehicles.

Many hams are already familiar with the
GPS (Global Positioning System) technology.
Originally developed by the Department of
Defense as a worldwide navigation system for
the armed forces, GPS uses satellites to pin-
point the exact locations of special receivers.

Magellan Systems, a California based man-
ufacturer of GPS receivers, will develop, build,
and export the units. Experts predict the re-
ceivers will be so small and inexpensive they
will become a standard feature in new auto-
mobiles.

Quick Ticket

The FCC has proposed a measure which
would grant temporary operating authority to
unlicensed persons who have passed their
examinations for new amateur radio licenses.
The temporary operating authority would be-
gin when the exam is passed and the applica-
tion filed. The maximum limit would be 120
days.

The temporary authority would not benefit
anyone whose license has been suspended,
revoked, or subjected to other FCC enforce-
ment proceedings. The commission reserves
the right to yank this operating authority at
any time without a hearing.

The Commission says the system “. . .
would be useful to the amateur community,
yet practical to implement.” The proposal,
designated P.R.Docket 93-267, was based on
a Petition for Rulemaking from the Western
Carolina Amateur Society. TNX Westlink Re-
port, No. 661, November 12, 1993.

8 73 Amateur Radio Today » January, 1994

If you think your last traffic ticket was
painful, wait until you see what your friends
at the FCC have cooked up for you. The
commission’s new fine schedule includes a
$625 penalty for any “assorted minor viola-
tions,” and a $1,250 fine for failure to identify
your station. Unauthorized use of equipment
will cost you $5,000.

Running excessive power, failing to re-
spond to an FCC communication, or operat-
ing on an unauthorized frequency will set
you back $10,000 under the new fine sched-
ule. Transmitting indecent material or words
will cost you $12,500, causing malicious in-
terference to another ham is set at $17,500,
and failing to permit an FCC station inspec-
tion carries an $18,500 price tag.

If you really want to help reduce the na-
tional debt, just get caught sending out a
false SOS. lliegal misuse of distress commu-
nications like that will cost you $20,000 for
each transmission! The FCC has the author-
ity to adjust these fines, but these base
amounts are recommended for first-time of-
fenders. TNX Newsline & Westlink Report,
No. 661, November 12, 1993.

Radio Sleuth Lauded

sessed. The ham-radio-equipped historic
balloon flight has been set back a minimum
of six to eight weeks. TNX W5YI Report, Is-
sue #22, November 15, 1983.

Let’s Talk Ham Radio

The FCC recently presented a bronze
plaque of appreciation to Melvin |. Woods
KN4ZT, of Annandale, Virginia, for his “out-
standing assistance” in solving a false dis-
tress signal case. The 1992 case involved a
false SOS on 14.313 MHz. The commission
says Woods not only provided important in-
formation at the time, he also cooperated
with the subsequent FCC investigation.

The 58-year-old Amateur Exira Class op-
erator served in the US Navy from 1952 to
1976 as a senior chief radioman and chief
electronics technician. Woods started in ham
radio in 1953 as a Novice. He was also
awarded the US Coast Guard Public Service
Award from Rear Admiral William J. Ecker
during the October ceremony. TNX Westlink
Report, No. 661, November 12, 1993.

Malfunction Grounds
Earthwinds

A Phoenix-based radio talk show called
“Ham Radio & More"” has gone national after
2-1/2 years of success on station KFNN.
The show began broadcasting nationally
over more than 80 Talk America Network af-
filiate stations in late November. The weekly
program is hosted by Len Winkler KB7LPW,
and features special guests, give-aways, lis-
tener call-ins, and DX news.

"Ham Radio & More" can be picked up in
any market by a local talk station. You can
suggest your favorite station carry the pro-
gram by having them contact the Talk Ameri-
ca Network at (508) 460-0588. The show
can also be picked up on Satcom C-5,
Transponder 19, 6.0 audio and Galaxy 2,
Transponder 3, Channel 55.4. The show is
designed to increase the public's awareness
of ham radio and thus help the hobby to
grow. It includes discussions of all aspects of
hamming, and is not limited to technical top-
ics. Listen for it on Sundays at 6 p.m. EST.

Be Prepared

Members of the Amateur Radio Emergen-
cy Services group of Mercer County in rural
Kentucky had a very authentic training exer-
cise one recent Saturday. Ham operators
and other volunteers were staging their re-
sponse to a mock plane crash when a very
real crash occured on nearby Highway
127—an automobile and a large truck had
collided.

Using 2 meter gear and a repeater phone
patch, Robert James KC4Z0X summoned
local authorities and the accident was han-
dled without delay. Despite bad weather and
that highway collision, the simulated hunt for
the "downed aircraft” was a success. Orga-
nizers called the day's work excellent train-
ing for the unexpected. TNX Dan Cordray
KD4PWP.

TNX ...

A November launch attempt for the Earth-
winds around-the-world balloon flight was
aborted after a system malfunction damaged
the crew capsule. Crewmembers Larry New-
man KB7JGM, Richard Abruzzo, and
Viadimir Dzhanibekov RV3DD were not on
board at the time and no one was injured
during the mishap.

Project leaders suspect a cable support
anchoring the capsule to the ground gave
way, causing the capsule to rise prematurely
and then fall. The damage is being as-

. « » to all our contributors! You can
reach us by phone at (603) 924-0058, or by
mail at 73 Magazine, Route 202 North, Pe-
terborough 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 baud, 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.



)

-

i e e e o i e b i

T W EEN - RN

“I7]

i il.ﬂ:l

b
1
«|

A
[ ]

F-HH M

= LET!

- "|1..|'|le|","'- o
WL %

TR

i

!

fean l‘l'l‘" FFI-.:I'I
LR TR

¥ b P )
e i gy

= LA

Sl

J
T

w

g {

TR .~,=-.
— re LS F -

b i o, g

"

Why Wait For The Weather’

Hate to wait for the weather? AEA FAX II is the answer. make AEA FAX 11 easy to use right out of the box! Simply plug
This IBM-compatible software receives HF SSB transmis- in the demodulator (shown here), install the software, and
sions and displays satellite maps and WEFAX images in 16 you're ready to receive highly detailed images.
levels of gray, giving you highly detailed pictures like the one Don’t wait another minute. Call
you see here. AEA’s Literature Request line
In addition to gray-scale images, you'll be able to receive at (800) 432-8873 for more
and decode Morse Code, RTTY, and NAVTEX transmissions. information, or contact your
And tuning the signal is easy—AEA FAX Il has an on-screen favorite ham radio equipment
tuning indicator to help you keep the signals coming in clearly. dealer. If even another minute

Features, like the ability to export your fax
pictures to PCX and GIF files and a logging
function to keep track of your favorite stations,

Co

IS 100 long to wait,
call us direct at
(206) 774-5554.

Requires PC-compatible XT, AT, or
betier and a general coverage HF
SSB receiver. VGA monitor re-
quired for gray-scale fax display.
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Number 4 on your Feedback card

Using the World’s
Most Accurate

Frequency Standard, Part 1

Building a receiver for WWVB.

ow accurate is your frequency counter?
Chances are it is not as good as you
think 1t 1s. Even if your counter has a high
stability time base of 0.1 or 0.2 ppm, it must
still be checked against a known standard
from time to time. 1 have seen many coun-
ters that are off by as much as 10 ppm,
which means the measurement of a 2 meter
rig would be off by more than 1 kHz. If you
experiment with microwaves, it is essential
that you have an accurate frequency counter.
The standard rule of thumb is that your
measuring instrument should be at least 10
times more accurate than the device you are
trying to measure. See the sidebar: “Com-
ments on Frequency Counters” on page 17.
The most accurate frequency source in
this country is obtained from the National
Institute of Standards and Technology
(NIST), formerly called the National Bureau
of Standards (NBS), in Colorado. This is the
organization that operates WWYV. All the

by Bob Roehrig KSEUI

WWYV frequencies are obtained from a ce-
stum standard, which is the most accurate
frequency source in the world. WWYV is OK
for setting clocks and zeroing a receiver’s
crystal calibrator, but it is not the ideal
source for checking a frequency counter.

The best standard frequency you can get
1s from the LF transmissions of WWVB on
60 kHz. Because of the low frequency used,
the fading and multipath problems are mini-
mized and an almost constant signal 1s avail-
able. With the equipment described in this
article you can easily check your local stan-
dard or countertime base to within 0.0001
parts per million, which is not possible using
the HF WWYV signals.

The WWVB Signal

The WWVB transmission on 60 kHz has
no audio modulation, The carrier power is
reduced 10 dB at the beginning of each sec-
ond and held low for 0.2 to 0.8 seconds be-

S
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Photo A. Completed WWVB receiver modules with indoor rod antenna.

fore returning to full power. This pulse width
modulation is a serial binary time-of-day
code used to synchronize clocks. The second
form of modulation 1s a 45-degree advance
in phase shift at 10 minutes past the hour,
which is returned to normal five minutes lat-
er. This phase shift will have little effect on
our use of the signal but you will see it when
doing phase comparisons. The WWVB sig-
nal strength is sufficient to be received
throughout most of the continental U.S.

System Block Diagram

Figure 1 shows a block diagram of the
WWVB receiver/comparator. The receiver is
basically a sensitive RF amplifier that ampli-
fies the 60 kHz carrier up to a 5 volt level
signal. The carrier frequency 1s then com-

Photo B. Outdoor version of rod antenna and
preamp in waterproof housing.



MFJI-284 or

mmﬁraymldﬂrm

No need to remove your handheld from
your belt to talk or monitor calls. Clip it near
your ears SO you can easily hear every call
with the volume turned down.

First-rate electret mic element and full

MFJ ACCESSORIES

MFJ-283, MFJ-285,
-285L, MFJ-285W,
MFJ-287 or MFJ-2B7L

52495

Speaker/Mics

These tiny MFJ ics are SO
small and so lightweight you'll forget
're there - until you get a call.
cellent audio frum elcctn:t mic
element and s . Has swiveling lapel
/pocket clip, PTT button with transmit
LED, earphone jack, lightweight
retractable cord. Available with L or

size speaker gives superb audio on transmi

and recieve,

MFJ-284 fits Icom and Yaesu.
MFJ -286 fits Kenwood.

Earphone jack, PTT, light-
weight retractable cord. Gray. 1':x2x3 in.

Kenwood; MFJ-283 for split

MEFJ Arl'lﬁr.lul B Gmuml
MFJ-931
70

Creates
artifical RF :
nund that eliminates or reduces RF

t spots, RF feedback, TVI/RFI, weak
signals caused by poor RF grounding.
Greaﬂy improves your signal if
you're using a random wire or longwire
intenna with an ineffective ground.

Electrically places a far away RF

zround dm:ct]y at your rig by tumng
Jut reactance of connecting wue

iny MFJ 20 Meter

_W Transceiver in a corner of your
riefcase and enjoy DXing and
agchewing wherever you go. You get
t high performance superhet receiver,
rrystal filter, RIT, AGC, vernier tuning,
iidetone, sp:a.kt:r, up to '5 watts output,
emi/full break-in, much more. Free
nanual. See free MFJ catalog for 40,
10, 17, 15 Meter versions, keyer, audio
ilter, power pack, tuner, antennas.

Active Antenna
Radio TV Handbook" says
vFJ-1024 is a " first rate easy-fo- operate
ctive w qumlt_nw .excellent dynamic
noise...broad
ange... gain o
mt it outdoors away from el::c-
rical noise for maximum si mini-
num noise. Covers 50 KHz - 30 MHz.
Receives strong, clear signals from
all over the world. 20 dB
attenuator, gain control,
ON LED. Switch two
receivers and aux. or active
antenna. 6x3x5 in. Remote
has 54 inch whip, 50 ft.
coax. 31214 in. 12

l s j VDC or 110 VAC with
MFJ-1312, $12.95.

L29%% MFI-1024
tross-Needle SWR Meter
MFI-B15B

‘69"

Peak/
verage Cross-
[eedle SWR/
vattmeter. Shows SWR, forward/
:flected power in 2000/500 & 200/50

ratt ranges. 1.8-60 MHz.

Mechanical zero. SO-239
snnectors. Lamp uses 12 VDCor 110
AC with MFJ-1312, $12.95.

“Teflon® is a registered trademark of Dupont™

regular connector. Tiny 2x1'ax "4 in.

Order MFJ-285/MFJ-285L for ICOM,
Yaesu, Alinco; MFJ-287/MFJ- 287L for

L Connector also

*34% MFI-1701 *21%  MFI-1702B
Select any of several antennas from your operating desk with these
MF]J Coax Switches. They feature mounting holes and automatic
grounding of unused terminals. One year unconditional guarantee.
MFJ-1701,$34.95.6
50-75 ohm loads. 2 KW P
MFJ-1702B, $21.95.2

.1 KW CW. 10x3x1'%%:in. DC-60 MHz.
positions plus new Center Ground. 2.5 KW

PEP., 1 KW CW. Insertion loss below .2 dB. 50 dB isolation at 450 MHz.

50 ohm. 3x2x2 in. MFJ-1702BN, $31.95, N connectors, DC-1.1 GHz.
MFJ-1704, $59.95. 4 position cavity switch with lightning/surge

rotection. Center ground. 2.5 KW PEP, | KW CW. 50 dB isolation at

00 MHz. 50 ohm. 6Yax4Ysx1Ysin. MFJ-1704N, $69.95, N connectors.

Loads for I-IVVI-I’!II-I-'
MF] has a full line of dummy
loads to suit your needs. Use for
tuning to reduce needless (and
illegal) QRM and save your
finals. L oot
MFJ-260B, $29.95. VHF/ p*® MFJ-260B *59%* MFJ-264
HF. Air cooled, non-inductive 50 ohm resistor. SO-239 connector. 300
Watts for 30 seconds, derating curve. SWR less than 1.3:1 to 30 MHz,
1.5:1 to 150 MHz. 21/,x2Y2x7 in. MFJ- 260BN, $34.95, N connectors.
MFJ-264, $59.95. Versatile UHF/'VHF/HF 1.5 KW load. Low SWR to
650 MHz, usable to 750 MHz. 100 watts/10 minutes, 1500 watts/10
seconds. SWR is 1.1:1 to 30 MHz, below 1.3:1 to 650 MHz. 3x3x7 in.
MFJ-264N, $69.95, N connector. MFJ-5803, $4.95, 3 fi. coax/ PL-259.

MFJ Low Pass Filter MFJ lambic Paddles

Suppress MFJ Deluxe Iambic MFJ-564
TVL REL, oy Paddles feature a full ~ *49%*
telephone and range of
other interference adjustments
by reducing in tension
unwanted and contact |~
harmonics going to your anienna. Sptﬂtf‘-’m G
0 poles, MFJ's exclusive Teflon® Scll-adjusting
Dielectric Technology™ nylon and steel needle bearings,
capacitors, hi-Q inductors, ground ::untact points that almost never
plane shielding, RF tight cabinet D cleamng, precision machined

gives excellent TVV/ frame and non-skid feet on hea

mlcacuun Full legal power chrome base. For all electronic
? 8-30 MHz. Mounting tabs. keyers.
Full Color FAX MFJ/Bencher Keyer

Use your MFI-1214PC Thebestof all CW MFJ-422B
computerand *149%* worlds --a deluxe MF] 33 3495
transceiver to AR Keyer using a T —
receive, display Q % i - Curtis 8044ABM &5
and transmn ‘—‘hllilﬂ a cnmpact ot
brilliant full color news phutus package that R

and incredible WeFAX weather  right on the Bencher iambic
maps with all 16 gray levels. Also paddle!
receive/transmit RTTY, ASCII Iambic keying, speed (8-50
and CW. wpm), weight, tone, volume
Animate weather maps. controls. Automatic keyer or
Display 10 global pictures semi-automatic ("bug")/tune
simultaneously. Zoom any part of mode. -4prmf 4’!:::2-"!315 Y2in.
picture or map. Manager lists MFJ-422BX, $79.95, keyer

plug Allncn MFJ-285W for IC-W2A. available - order L model

sition antenna switch. SO-239 connectors.

on urdr,rs from M
Ml%'] EN'I'ERPRIS
M Bux 494, Miss. State, MS 39762

12/24 Hour LCD Clocks

'19"' MEJ-108B *® MFI-112
MFJ-108B dual clock has sepa-
rate UTC and local time displays.
Huge 5/8 inch LCD digits are easy-to
-see. Brushed aluminum frame.
MFJ-112 shows hour/minute/
second, day, month, date, year at any
QTH on world map. 12 or 24 hour
display. Daylight saving time feature.

VHF swn/wm
MFI-812B
s Qs F -
Covers >
2 Meters '

and 220 MHz. 30 and 300 Watt scales.
Relative field strength 1-250 MHz,
SWR above 14 Z. 4Y/2x2Y4x3 in.

Code Practice Oscillator

MF J-557 Deluxe Code Practice
Oscillator has a Morse key and
oscillator unit mounted together on a
heavy steel base so it stays put un our
table. Portable. 9-volt batte 10
VAC with MFJ-1305, $12.95.

Earphone jack for private practice,
tone and volume controls for a wide
rang: of sound. Speaker. Adjustable

y. Can be hooked to transmitter.
Stun:l 8Y/2x2"%ax3%a 1n.

MFJ Multiple DC Outlet

‘64"

Use yourrig's 12 VDC
supply to power two HFI\&E‘H rigs and
six or more accessories with this MFJ
high current multiple DC outlet.

2 pairs of 30 amp 5-way binding
posts separately fused for rigs. 6
switched, fused pairs for accessories.
DC voltmeter, "on" LED, RF bypas-

sed, 6 ft. of 8 guage power cable. See
free MFJ catalng or mun: DC outlets.

‘ Free MI-'Jscm&m__ﬁ:_on

Nearest Dealer/Orders: 800-647-1800

Techmcal Help Bﬂﬂ-MT-TECH (8324)

ntu-?:ﬂdl
e

-l:ﬂ:ar

313—5369' 8-4:30 Mon-Fr.
{601)313-6551 hgl;‘

over 900 FAX stations. Automatic un ly for mounting on your Bencher pMFJ .. mahng quality affordable

picture capture and save. dle.
CIRCLE 86 ON READER SERVICE CARD

Prices snd specifications subject 1o change  © 1991 MF) Enterprises. lac.



Antenna Scope

Preamp

WWVB

Receiver o

D G

Comparitor

Dominguez Hills
CA 90220: 310/763-
5770), Part No. R33-
050-750. You will
also need about 50
feet of #28 gauge
enameled wire, also
available from Ami-
don.

£ Starting about two
f inches from one end,
7 close-wind about 4-

Local
Standard

_f 1/2 inches of wire
' _fl:

around the rod. Se-
cure the ends of the
windings with tape.

Figure 1. Block diagram of the WWVB receiver/comparator.

pared to your local standard, which may be a
separate highly accurate oscillator or a stable
oscillator that exists within a piece of equip-
ment such as a frequency counter. The com-
parator can be either a scope, which is used
to observe the Lissajous patterns showing
the drift of the local standard, or a digital
comparator, which shows the drift rate on a
meter or chart recorder. The second part of
this article will show the details of a digital
comparator.,

The Antenna System

This is an active antenna using cascaded
followers for a high input impedance and a
low output impedance. The unit should be at
least 25 feet away from the receiver and 1s
connected to the main unit with coaxial ca-
ble. Any common coax can be used since
impedance matching is not a critical issue
here. Power is supplied from 12 volts via a
series 330 ohm resistor in the receiver and
the signal is superimposed on this same con-
ductor. The board should be mounted in a
waterproof housing if it is to be mounted
outdoors. (See Photos A and B.)

Two types of antenna can be used, a wire
or a ferrite rod. The same preamp is used for
either type antenna with just a few compo-
nent changes. The antenna/preamp circuit is
shown in Figure 2,

For the wire version, a 3- to 50-foot an-
tenna 1s connected to J2; the length depends
on the signal strength at your location. R3 is
a hixed Ik resistor and C1, C4, L1, and L2
arc not used. To adjust, connect the circuit as
shown in Figure 3A and adjust 1.3 for maxi-
mum signal at 60) kHz.

A wire antenna can gather a lot of signal
but may also pick up a lot of noise. Also, a
longwire antenna may pick up enough HF
energy from a nearby ham transmitter to
damage the preamp. Therefore, I recom-
mend putting in the extra effort to build the
rod antenna.

For the preamp circuit with the rod anten-
na. install Cl, C4 and a 1k pot for R3. C2
should be an 820 pF capacitor. C5, L3, and
J2 are not used. L1 consists of a 1/2-inch by
7-1/2-inch-long ferrite rod from Amidon As-
sociates (2216 East Gladwick St.,

12 73 Amateur Radio Today * January, 1994

After L1 is wound,
wind a layer of elec-
trical tape around
the center portion
and wind 20 turns ol wire over this area for
L2. Be sure to leave about two feet of wire
off the ends of the windings to make con-
nections to the preamp.

The rod antenna is adjusted by first pow-
ering up the board as shown in Figure 3A
and checking for regeneration. Rotate R3
throughout its range. If it does not oscillate,

swap the two tickler lead connections on the
board. Once oscillation is obtained, reduce
the setting of R3 by about 1/16 of a turn, be-
low the point of oscillation. Then connect
the generator to points A and B and tune to
resonance by adjusting the number of turns
of L1 and choosing the correct value of C2,
making it resonate at 60 kHz with C1 at
mid-capacity.

After tuning, cover the entire winding
with electrical tape. Final tuning should be
done with C1 after the rod is installed in its
PVC housing and its attachment to the
preamp enclosure. In my case, the antenna is
mounted outdoors (see Photo B) so I mount-
ed the preamp in a 2-inch PVC tube and the
antenna housing uses 3/4-inch pipe, end
caps and a “T.”

If you have some ferrite rods around, try
them. I successfully used an 8-inch rod that
was used as an AM antenna on an old stereo
receiver, On this rod I wound 6 inches of
wire (0.33" in diameter), which tuned to 60
kHz with two of the 820 pF caps in parallel.

The WWVB Receiver

To maintain the accuracy of the transmit-
ted frequency, the receiver cannot modify

C5
E 10pF
# >——o]| .=
A J1
P Qut
G
L3
L1 -
B
O
-
O
L2
D
O

Figure 2, The antenna/preamp circuit.

(All fixed resistors 1/4 watt)

Parts List, Figure 2

R1 1 Meg

R2 470 ohms

R3* 1K

R3 ™ 1k pot Digi-Key #36C13
L1,2* See fext

L3 * 800 uH Digi-Key #TK1725
% Ry 10-180 pF trimmer Digi-Key #5G3014
c2" 0.0082 uF Digi-Key #P3822
cz* 820 pF (see text) Digi-Key #P3821
C3 0.01 uF Digi-Key #P4513
G4 ** 0.01 uF Digi-Key #p4513
S5 10 pF Digi-Key #4837

Q1 MPF102 Digi-Key #MPF102
Q2 2MN2907 Digi-Key #2N2907
J1 Qutput connector: BNC, Phono, or coaxial UHF
J2 * Antenna connector: Pin or bananna jack

The enclosure for indoor use is 4" x 2-1/8" x 1-5/8" minibox: Radio Shack #270-239 or Digikey #L114ND.
* Use these parts for the wire antenna version only.
** Use these parts for the ferrite rod antenna version only.
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April 29, 30 & May 1, 1994

General Chairman, Dave Grubb, KC8CF
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Asst. General Chairman, Ken Allen, KBSKE

‘* Giant 3 day Flea Market

¥ Exhibits

¥* Activities for the Non-Ham

Information
General Information: (513) 276-6930
or, write to
Hamvention, Box 964, Dayton, OH 45401-0964
Lodging Information: (513) 223-2612
(No Reservations by Phone)
Flea Market Information:  (513) 276-6932
Lodging
Please write to Lodging, Dayton Hamvention, Chamber
Plaza, 5th & Main Streets,
Dayton, OH 45402-2400 or refer to our 1993 Hamvention
program for a listing of hotel/motels in the Dayton area.

Special Awards

Nominations are requested for Amateur of the Year, Special
Achievement and Technical Excellence awards. Refer to the
Hamvention Program for nomination form or contact
Hamvention Awards Chairman, Box 964

Dayton, OH 45401-0964.

1994 Deadlines
Award Nominations: March 1

Advance Registration and Banquet
USA - April 8 Canada - April 1
Flea Market Space: February 1

Flea Market

Flea Market Tickets (valid all 3 days) will be sold IN
ADVANCE ONLY. No spaces sold at gate. A maximum of 3
spaces per person (non-transferable). Electricity is available
in a portion of the last Flea Market row for $40 additional per
space. Rental tables and chairs are not available in the Flea
Market. Vendors MUST order an admission ticket when
ordering Flea Market spaces. Please send a separate check
for Flea Market space(s) and admission ticket(s). Spaces will
be allocated by the Hamvention committee from all orders
received by February 1. Please use 1st class mail only.

Notification of Flea Market space assignment will be mailed by
March 15, 1994. Checks will not be deposited until after the
selection process is complete.

License Exams

Novice thru Extra exams scheduled Saturday and Sunday
only. Send FCC form 610 (Aug 1985 or later ) - with requested
elements shown at top of form, copy of present license and
check for prevailing rates (payable to ARRL/VEC) to Exam
Registration, 708 Mapleside Dr. Trotwood, OH 45426

Free bus service
Free bus service will be provided between Hamvention and

our satellite parking areas. In addition, some motels may offer
transportation to Hamvention.

H HAMVENTION Is sponsored by the Dag_non Amateur Radio Association Inc. |]

- O O .- -

''''''''''''''''''''''''''''''''''''''''''''''' How Many
Advance Registration Admission  _@$11.00°  $
. ) (valid all 3 days)
Enclose check or money order for amount indicated in Grand Banquet @ $22.00" $
U.S. dollars and type or print your name and address clearly. Alt. Act. Luncheon
Make checks payable to: (Saturday) ____@8%850 $
Dayton HAMVENTION Mail to - (Sunday) @ 38.00 S
Dayton Hamvention Box 1446, Dayton, OH 45401-1446 FleaMarket¥ ___ $30/1 space
(Max.3 spaces) $60/2 adjacent
Flea Market tickets Please enclose two checks _ $150/3adjacent $__
J Send admission tickets only if flea market space(s) assigned. Electricity add _ $40.00/space 5
J Send admission tickets regardless of flea market space assignment. Covered tent _$215.00 ea. $
Total $
Name Call
Address
: : - *$14.00 at door
Caly State 24 ~$24,00 at door, if available
. _ 1 Admission ticket must be
Daytime Phone # () Evening Phone # ( ) orderad with flaa market tickels

- S - O O O O -



100K A - 330
- AMAA____|A : _ - AN by
60 kHz o
| Scope
Generator| |, 0ns. o ACVM |
o — +O o —
— B E Ll |
(a)
100K 100K
60 kHz 3 =
Signal Counter 1K Receiver
Generator
= 1
(b)

Figure 3. A) Preamp tuning setup; B) Receiver tuning setup.

the frequency in any way, so0 we must use a
TRF system rather than a superhet. Because
the entire receiver operates on a single fre-
quency, it must be well-shielded and is
therefore built in two separate minibox mod-
ules to prevent self-oscillation. RF connec-
tions between modules are via coaxial con-
nectors and cables and other connections are

provided by barrier-strip screw connections.
The receiver design is the result of many
months of trying many different circuits and
the discreet component version shown here
proved to be the most stable and reliable of
many that were tried.

The two receiver boards are mounted in
the miniboxes using 3/4-inch spacers and 4-

40) hardware. The jacks and barrier strips are
mounted on the ends and tops of the boxes.
The covers may then be mounted to a rack
panel or to a cabinet base, as desired. In my
final unit, I also included a multi-position
switch so | can monitor other functions with
the 50 HA meter.

Figure 4 shows the RF amplifier portion

gmégu

Cs
— .01

15K

220K

i

R25 c

47 +12¥

C27

Bl
=

O

.

T cae :F"O
il B
Figure 4. RF amplifier portion of the receiver.
Parts List, Figure 4
(Al fixed resistors 1/4 watt) R22 500 ohm pot Digi-Key #36C52
R1 330 ohms C1,5,6,11,13 0.01 yF Digi-Key #P4513
R2.9,19 220k C4,10,16,28 0.1 uF Digi-Key #P4525
R3,10,20,21.26 15k C39.15 0.0082 pF Digi-Key #P3822
R4,11 22k C2.8.10 10 uF Digi-Key #P807
R5,13,14,23 10k C7,1227 100 pF Digi-Key #P833
R6,12 470 ohms L1123 800 pH Digi-Key #TK1725
R7.24 4.7k Q16 2N2222 or equiv.
R8,18,25 47 ohms D1,2 TN34A Radio Shack #276-1123
R16,17 47k J1,2 BNC, phono or UHF coaxial connectors
R15 10k pot Digi-Key #36C14 Enclosure: Digi-Key #.116ND or Radio Shack #270-238
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Patriot Communications '
Technology introduces the PC-1610""a full fea-
tured HF transceiver with built-in keyboard inter-
face. Plug a standard IBM XT~ compatible keyboard
into a PC-1610 and instantly enjoy keyboard CW,
RTTY (BAUDOT and ASCII) data communications.
Incoming morse & RTTY data is decoded and dis-
played on the built-in LCD display. The PC-1610
offers the following features:

® Built-in XT keyboard interface (keyboard
optional)

® 160-10M ham band coverage

® USB/LSB/CW/FSK modes

= 75W output power

® Built in digital power/SWR meter

® DDS VFO with 1Hz step size

® Selectable variable speed/fixed 10Hz step
VFO tuning

® Built-in 24hr clock

= 90 tunable memories

# 1 scratchpad memory

u 9 (256 character) keyboard data buffers

® Built-in 5-75 wpm IAMBIC keyer

® Built-in 2.4KHz, 1.8KHz, 500Hz, 200 Hz &
RTTY filters

® Notch filter

® Select 1 of 3 antennas from front panel

Specifications are subject to change without notice.
* IBM XT is a registered trademark of the IBM Corporation.

® Basic display lets you know
exactly where you are.

4.035/0-T 0830
H.035/0-R  NOOO

® Standard Display
shows RX/TX VFO
freq’s, time and
current memory

® Send & Receive in:

CW / RTTY(BAUDOT) / ASCII

TNXFER LS, 73

<— Incoming data

& Outgoing data
appears here
» Store up to nine 256 » Messages can be:

character messages.
14.03510-T 0930
I>CRAMNNED TMSGH

edited, sent &
appended to out-
going message

Format & Edit

™ stored MSG's here

PC-1610 = [nAFxcwR] + |PC

+

® The PC-1610 Performs the DATA CNTLR

functions of an HF Trans- T3
ceiver, Computer, Data
Controller and Control ®
Software all in one package. 0

The PC-1610 has too many features to adequately describe in one ad...
call or write for a detailed brochure—Major Credit Cards Accepted.

palriof

v PATROT COMBIUNICATIONS TECHVOLOGY, IVC.
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of the receiver. It consists of three stages of
tuned amplifiers with emitter followers. The
followers and low collector current in the
tuned stages help preserve the high Q of the
coils to maintain selectivity. AGC 1s applied
to two stages. As the signal strength increas-
es. the AGC detector provides a higher DC
voltage. This voltage is applied to diodes D1
and D2. The higher the current that passes
through these diodes, the more the signal
voltage is shunted to ground. During normal
operation the output of this section of the re-
ceiver is about a 1 volt P-P sine wave.
Figure 5 shows the remaining amplifier
stages and the AGC detector. The normal
signal level at TP1 is about 5 volts P-P. The
carrier is rectified by D2 and D3. Q6 is a
follower to 1solate the slow AGC ume con-
stant circuit from the detector. C7 is charged
to several volts through R23. The discharge
time constant is via D5, R24, and R25. The
AGC voltage developed across C7 1is
dropped to less than a volt by D5. The high-
er AGC voltage is reduced in this way,
rather than with a voltage divider, to main-
tain a greater dynamic range. The slow-re-
sponding circuit sets the AGC level relative
to the average signal level. rather than al-
lowing it to follow the 10 dB carrier reduc-
tion that occurs each second. The slow AGC
voltage is available at board point J while
the last AGC voltage is at point H. These
two voltages can be used to drive a detector

to decode the time-of-day pulse information.
This decoded information can be used to op-
erate a self-setting digital clock. If you are
interested in such a clock project. drop me a
card and let me know.

Stages Q3 through Q5 amplify the main
received signal and provide a 5 volt TTL
compatible output. This signal is used to
drive the 60 kHz input of the comparator
unit or to connect to the scope.

Receiver Adjustments

On the RF amplifier board, set R15 and
R22 1o mid-range. Connect the test equip-
ment to the RF amplifier module alone using
the scheme shown in Figure 3B. Using the
scope or an AC voltmeter, set the generator
to 60 kHz at a level of 150 mV RMS. This is
equivalent to a 30 microvolt signal at the ac-
tual receiver input. Observe the output sig-
nal at J2 with the scope. Carefully adjust the
three coils for maximum signal using a non-
metallic tool. The level should end up being
about |1 volt P-P.

After alignment is complete. place the
cover on the box of the module. then con-
nect the cables between the two receiver
units: RF amplifier J2 connects to amplifier
unit J1, and *F" of both units are connected
together. Temporarily ground the AGC line
“E.” With the 150 mV signal applied as be-
fore. there should be a 6 volt P-P sine wave
at TP1. The signal may be slightly clipped at

the top and bottom of the waveform. J2
should have a 5 volt square wave. TP2
should read about 6 VDC and TP3 should be
about 3.3 VDC.

Remove the short from “FE.” The signal at
TP1 should drop to around 4 volts P-P and
TP3 should read around 1.8 volts. If all is
well. changing the generator output from
150 mV up to 1.5 volts (a change of 20 dB)
should show no more than about a 6 dB
change at TP1. With the 50 uA S-meter con-
nected, it should read around mid-scale with
the 150 mV input and around 45 uA with the
1.5 volt input.

The receiver will operate with an actual
input level of only 3 microvolts with R15
and R22 at maximum level (counterclock-
wise rotation). With nothing connected to
the receiver input, there will be a 5 volt
square wave at output J2. This will be close
to 60 kHz and is not an oscillation but just
the amplification of internal noise. Any use-
ful signal will override this so it is not of
concern,

Finally, disconnect the generator and turn
it off or change its frequency so the receiver
won't pick it up. Connect the cable from the
antenna unit and observe the TP signal. You
should see the 60 kHz signal, around 6 volts
P-P or so. dropping in level every second.
The signal should be a fairly clean sine
wave.

The final gain adjustment is made while
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Figure 5. The remaining amplifier stages and the AGC detecto:
Parts List, Figure 5
(All fixed resistors 1/4 watt) C5,7,10 100 pF Digi-Key #P833
A1.,7,.11 120k C6,9 0.1 uF Digi-Key #P4525
R2,8,12 15k cs 10 uF Digi-Key #P807
R3.4,9,13,16,24,.27 4.7k D14 1N914 or 1N4148
R5,6,10,14 560 ohms D5 3.9V zener, IN4730A or 1IN52288B
R15,19,25.26 100k Q16 2N2222 or equiv.
R17 3.3k J1-3 BNC, phono, or UHF coaxial conneclors
R18 47 ohms M1* 50 uA meler
R21,22 1k
R23 10k *Various models available from Fair Radio Co., 1016 E. Eureka, Box 1105,
R20 1k pot Digi-Key #36C13 Lima OH 45802, (419) 227-6573
C1-4 0.01 pF Digi-Key #P4513 Enclosure: Digl-Key #L116ND or Radio Shack 270-238
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observing the signal at its strongest period,
usually around noon local time. or four or
five hours after sunset. Adjust R15 and R22
on the RF amplifier board for maximum sig-
nal at TPI1, without clipping. The AGC will
then compensate for lower signal levels at
other imes of day. Maximum signal should
peak no higher than 45 g A on the S-meter.

During use, il the meter shows erratic
fluctuations other than the normal 1 pps time
code drops, 1t indicates atmospheric distur-
bances that may affect the signals useful-
ness. Il the meter does not show the 10 dB
drops each second, it may be that the noise
level 1s high or you are geltting interference.
Il the meter is steady, the unit may be oscil-
lating because the antenna is too close to the
receiver.

Phase Comparisons

The simple form of phase comparison be-
tween WWVB and your local standard is
done with the setup shown in Figure 1. using
a scope. The receiver output is fed to the
vertical scope input and the local standard is
fed to the horizontal input. The 60 kHz sig-
nal and your local standard are compared by
observing the rotation of the Lissajous
pattern. Alternatively, connect the local sig-
nal to the external sync input to synchronize
the scope’s horizontal oscillator. The com-
parison will then be a slow drift of the wave-
form across the screen. In any case. your
local standard must be an integer value of 60
kHz.

Il your frequency counter time basc is
your local standard. you can probably find a
point in the countertime base divider chain
that provides 10 kHz. This would be a good
choice of signal to compare to the 60 kHz.
At 10 kHz. to achieve an accuracy of 1 part
in 108, it will take over two hours of com-
parison time.

Whatever the accuracy you are trying 1o

achieve, it takes 100 times as long to ob-
serve a 10 kHz signal drift as it does | MHz.
For that reason, the serious user of this
equipment should consider building a simple
digital phase comparator. This will be dis-
cussed in the second part of this three-part
series.

Using the Receiver for Other Frequencies

WWVB is usable in most of North Amer-
ica. In other parts of the world there are oth-
er LF standard frequency transmissions that
may be of use. | cannot vouch for the accu-
racy of the following list but I have seen
these stations mentioned in various publica-
tions from time to time. There may also be
others that I have not heard of. The station
must emit a CW carrier and not have FSK
keying as many military stations do.

Location Call Freq., kHz
UK. MSF 60
Germany DCF77 77.5
Switzerland HBG 75
Japan JF 40
Czechoslovakia OMA 50
Irkutsk, Russia RTZ 50

The receiver can be tuned for these other
frequencies by selecting different values for
C3, C9, and C15 as follows:

40 kHz 0.018 uF
50 kHz 0.012 uF
75 kHz 5300 pF
77.5 kHz 5000 pF

C2 on the antcnna preamp board must
also be changed as necessary.

| encourage any correspondence regarding
this project (314 S. Harrison St., Batavia IL
60510): however, if you expect a response,
please include an SASE. A full set of boards
for this project can be obtained for $11 plus
$1.50 S & H from FAR Circuits. 18N640
Field Court. Dundee IL 60118. 73

If you are planning to purchase a fre-
quency counter, consider the following:

|. The counter specs should state the ac-
curacy and frequency of the time base. Ac-
curacy should be expressed in terms of drift
with temperature change. The time base
should be one using a “standard™ frequen-
¢y, such as 1, 3, 5, or 10 MHz. Avoid coun-
ters which have a nonstandard time base,
such as 3.579545 MHz. Nonstandard fre-
quencies generally mean cheap crystals.
Also. they cannot casily be compared to a
known standard.

2. A good counter should have an output
connector which allows you to easily check
the internal oscillator.

3. The beiter counters have an external
time base input that allows you to use a
more accurate oscillator than the internal
one.

4. Unless you can use an external time

Comments on Frequency Counters

base, you should consider buying the
counter with the high stability time base
option, if available, but again, make sure it
has an output connector so you can check
It.

I have counters made by Hewlett-
Packard. Fluke. Anadex. and others. All of
these either met the above requirements or
were easily modilied to do so. Even my
synthesized signal generator has an exter-
nal time base input, so all my units are run
from my “*house™ standard.

5. There are other counters available
than those advertised in the amateur publi-
cations, such as those | mentioned above. If
you frequent hamfests. keep an eye out for
older commercial-grade counters. Some-
times excellent units can be purchased in-
expensively. The owner may just want to
get rid of it because it is not as small as
more modern counters.

FEEDBACK

In our continuing effort to present the best in ama-
teur radio features and columns, we recognize the
need to go directly to the source—you, the reader. Arti-
cles and columns are assigned feedback numbers,
which appear on each ariicle/column and are also list-
ed here. These numbers correspond lo 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 resulls are labulated each month, and the edilors
lake a good, hard look al what you do and don't like.
To show our appreciation, we draw one feedback card
each month and award the lucky winner a free one-
year subscription (or extension) lo 73.

To save on posiage, why not fill out the Product Re-
port card and the Feedback card and pul them in an
envelope? Toss in a damning or praising letler to the
edilor while you're at it. All for the low, low price of 29
cents!

Never Say Die
Letters
QRX
Using the World's Most Accurate
Frequency Standard, Part 1
Micro IDer
The Quad Charger
Dealer Directory
Review: EASY-PC Printed Circuil
Layout Software
9 Review: “The Radio Doctor”
10 Hamsals
11 RTTY Loop
12 Updates
13 Carmr's Comer
14 1983 Annual Index
15 Homing In
16 Hams with Class
17 QRP
18 Packel & Compulers
19 ATV
20 Above and Beyond
21 Ask Kaboom
22 73 International
23 Special Events
24 New Products
25 Barter 'n' Buy
26 Random Output
27 Propagation
28 The "Hula Loop”

5O -

@~

29 Ham Help
100 PAGE

H UG E CATALOG

® Communications Receivers
® Portable Receivers

® Scanners

® Amateur HF Transceivers
® VHF-UHF Transceivers

® HI1's and Mobiles

® Amateur and SWL Antennas
@® Accessories and Parts
® RTTY and FAX Equipment
® Books and Manuals
This catalog includes prices!

Send
S1to

= 5
I.— ol

Universal Radio

6830 Americana Pkwy. 73
Reynoldsburg, OH 43068

Tel. 614 866-4267
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Micro IDer

Mumber 5 on your Feedback card

An easy-to-build automatic Morse code station identifier.

Mﬂre and more hams these days are al-
taching miniature radio transmitters (o
weather balloons, kites, and rockets. This
underscores the need for a very small Morse
code identifier necessary for legal operation.
A very small identifier would also be uselul
for compact and portable foxhunt transmit-
ters and beacons.

The typical Morse code identifier uses an
EPROM and several other logic chips. This
confuguration is fine for applications where
size, weight, and power consumption are not
considerations. The Micro IDer presented
here consists of a maximum of 12 compo-
nents mounted on a single-sided printed cir-
cuil board measuring only 1-5/8" x 5/8". The
complete unit weighs less than 1/2 gram.
Power requirements are 1-2 mA at 3 to 6
volts. One Duracell DL2032 3V lithium cell
will power the IDer for hours. Total cost
should not exceed $20.

Theory of Operation

The Micro IDer is based on the Xilinx
1736A serial PROM (U2). This eight-pin IC
will store 36.288 bits of data. When a clock
signal from the 555 timer (Ul) is applied 10
pin 2, each bit in the memory appears at pin
| in sequence. This pin is connected to the
base of transistor Q2 to drive the keying cir-
cuit of a transmitter, Q3 and R3 may be

needed on the keying circuit to invert the
output if you find the code being sent is in-
verted. Adding the transistor is cheaper than
programming a new PROM.

Q1. R4, and R5 form an inverter between
pin 6 and pin 3.

When the last bit of the memory has been
clocked out, the PROM generates a logic
high at pin 6. The inverter applies a momen-
tary logic low to pin 3. This resets the
PROM and the entire memory 1s read out
again.

The timing is provided by a CMOS 555
timer in an astable multivibrator configura-
tion. The value of resistor RA sets the clock
speed and is determined by the software that
generates the actual 1D bit pattern. A stan-
dard 555 timer may be used instead of the
more expensive CMOS part, but the power
consumption goes up by a factor of at least
10, greatly affecting the battery hfe.

Construction

Mount the two ICs first. We recommend
only a high quality machine socket for U2 to
allow PROM changes. A spring contact
socket may cause reliability problems.
Mount RA, R1. R2, and R4 on the bottom of
the board next. This is done to save space.
All the other components can now be
mounted to the top of the board.

Photo A. Here is the completed Programmer (top) and the IDer:
18 73 Amateur Radio Today = January, 1994

by Steve Look KA9SZW and David Pointer

mkid—A Morse Code Compiler

With this large memory space in the senal
PROM available, two programs were written
to simplify message generation.

You must first create a file with any text
editor (or a word processor in ASCII mode)
that contains the text of the Morse code you
want to be sent. Be careful about your
spelling as the 1736A is a one-time pro-
grammable part. All characters are suppori-
ed. but not the prosigns. Two other charac-
ters are included to add a solid tone and
silent pause function. A pound sign in your
text file represents a sohd one-second tone.
Place as many of these in a row as you want
the tone duration to be. An exclamation
point in your text file represents a one-sec-
ond silence. Place as many in a row as you
want the silent period to be.

Text may be entered in upper or lower
case as the software converts everything to
upper case at compile time. Use a carmage
return wherever you wish; they are ignored.
When your message looks the way you want
it to, save it to disk and exit your text editor.

A very simple example text file may look
like:

ka9szw balloon #HHHH#

This would generate my (Steve’s) call,
space, “balloon,” space, and then a five-sec-
ond solid tone. Long periods of a solid tone

A .

(o |
——
hI

Figure 1. Schematic of the Micro IDer. O3
and R3 are only used if keving must be in-
verted.

YT
O [ [mamv
L@

Figure 2. Parts placement outline and circuit
board pattern.

L




('" WE SHIP WORLDWIDE

Barry Electronics Corp.

WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment!

Y/

o b . el MM ICOM, KENWOOD, ALINCO,
2 AR N Salsisdbiia et L STANDARD MAXON, RELM, BENDIX
2 ! LAY S KO, Hg KING, SONY, SANGEAN i"!!
Wherever | go, | take my radio. —=

“YAESU Ham and Business Radios”

Specialist in RADIOS;
Business marine aviation,
ham radios and scanners.

KENWOOD

TS950SD, TH-78A, TH28/48A, TM-941A,
TM-741A, TM-732A, TM-641A, TM-742A. ICOM:

R-1, R104,
RT1A, RT2A,
MARINE RADIOS A7000,
ICOM M7, M11, M56, M700TY. MB0O R7100,
AVIATION PORTABLE ICOM A-21 R9000
MOTOROLA MARINE KING KX 99 Bearcat

FLUKE 77, 83, 85, §7 Multimeters | Ameritron, lcom. Kenwood., Yaesu

Shortwave Receivers

* SONY * GRUNDIG
* SANGEAN ¢ |ICOM

Satellite telephone in suitcase | MFJ-1274, MFJ-1224,

OfwvoRdwideune, WIITE. Mo gy CNSIPROBUCTS - KACHINA COMMUNICATIONS DEALER Gov't, 2-way, etc. w3
AUTHORIZED  AwmpuFiERS Stocked & Serviced, | Ex
ALINCO DJEBDT, 12“1-. 1521‘! Wide selection of SW & Amateur DEALER STOCKED: ; é =
460T, 180T, F1TH, DR570T, etc. e SONY. o Call for Great Prices! _;';
s | S weni’  Shorwave Radios Siocked =™ [l pen  HE
Telephone scrambiers e DIGITAL FREQUENCY COUNTERS STOCKED EQUIPMENT
for celiular and regular | | philips DC-777 @ $499.95 OPTOELECTRONICS model 1300 H/A, 0-1300MHz !5
PRORSS. ST uch S 2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000, 2810 IN STOCK Eg‘
wireless %
ANTENNAS. EIMAC Telephone for emmr: in stock ﬁ STANDARD. 2 i
ANLL Anierea 3-500Z BENCHER PADDLES - Hy-Gain Towers §3
i e 5728, 6JS6C BALUNS | OW PASS FIL TERS will be shipped g5
Comet Cusheraft 1EBWA.& ALUNMNS. LUV i L 1 E direct '|ﬂ'||"ﬂ'u r -
g el 61468 FREE of 8%
Eic. . shipping cost. ,F
BIRD MIRAGE/RFC Amplifiers  JRC Short-wave radios # 3

(144, 220, 440 attmeters & ASTRON POWER SUPPLIES JST135, NRD-535D N

MHz), Isoloop. Elements Belden Wire & Cable, Int'| Wire Ameritron Amplifiers
In Stock OPTO KEYERS STOCKED = AMERITRON —

ANTENNAS YAESU ICOM
;& = Sl A-S. AES, Cushcraft, Hy-Gain, FT-23R/26/76 IC2//4SAT
—— T S Hustier, KL M, METZ, Urban, FT411E-811-911 ICO2AT/2SRA
B MODUBLOX, TONNA, Butternut, ll  FTH-2008/7008 IC2/4GAT/24AT
) = : B4 Muiti-Band IC-A21/U16 :
SCANNERS &
“TS-505", TS450S/AT, R-5000, TS-850S, ADR: .
TM 241/A/441A, TR-T51A, Kenwood Service 800, 1000, L g
Repair, TS140S, TS690S, RZ-1, TS-790A, ;;:n“ﬁ:uﬂi )

Call 212-925-7000 | Somputer interfaces

KITTY SAYS: WE ARE OPEN 7 DAYS A WEEK
Saturday 10-5pm/Sunday 11-4 pm
Monday-Friday 9 to 6:00 PM

Come to Barry's for the best buys in town

CONTACT US FOR THE LASTESTIN '
BUSINESS AND HAM RADIOS,

SHORTWAVE RECEIVERS &
SCANNERS, MOTOROLA, YAESU,

FT-767GX, FT-890, FT-747GX, FT-990, FRG-8800,
FRG-100B FT-736R, FT-1000D, FT-416/816, FT-530,
FT-5200, FT-2400, FT-470, FT-530- FT411E

Landmotale HT 5

ICOM. L&, H16, V100, U400
MAXON,. MOTOROLA,

YAESL FTH 2008/ 7008
UNIDEN, REGENCY, KING
MARINE ICOM: M7, MSE. M700

IC-H1E‘I..I1E
MOTOROLA RADRS
COMMERCIAL RADIOS

@mn

STOCKED,
ICOM, KENWOOD, SaTeaon | T

YAESU. QUOTES

AEA

PK-88, MPJ-1278T, P800, PK-232 - MOTOROLA AUTHORIZED DEALER

AVIATION ICOM: A21 A200 H.T.. TAD Simplex, semi-duplex, full duplex,

 Antenna Tuners: COMMERCIAL | . M PLUS. KPC 2734 .
& HAM ’ SHORTWAVE RECEIVERS
KPC2400, SUPER FAX Il,
MFJ, AEA AT-300, | | mepeATERs | 27070 et PART STOCKED

For the best buys in town call:

212-925-7000
Los Precios Mas Bajos en Nueva York

WE SHIP WORLDWIDE!

Export orders expedited.
IC-R71A, R72A, R100, R7000A, R7T100A, R9000A,
IC-725, 728, 729, 735, 737, 765, 781. IC229H,
IC3230A, IC901A, GPS Receiver: GP-22

O
ICOM

Telephone Autopatch

Patches telephone calls from your
radio to phone line. Greal for mak-
ing and receiving phone calls
where there are no phone lines.
Simple to use. Write or fax for
nquires.

CES & CSI Models stocked: SDI-
50, PPV, CS700/800/900 etc. Our
service Lab will wire in systems for
you if requested.

Save money on batteries.
Ask for Special Prices.

Covercraft/Coaxseal Stocked

e T BT W BT AT T R T AT

e S R A EITHI NI N

Radios for Business,

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FOuR BLOCKS NORTH OF CANAL ST., BETWEEN SPRING AND BROOME ST.)

2 LARGEST STOCKING HAM DEALER

‘““Aquil Se Habla Espanol”’
BARRY INTERNATIONAL
FAX 212-925-7001 pPhone212-925-7000

Monday-Friday 9 A.M to 6:00 P.M.
Saturday 10- 5pm /Sunday 11- 2pm

IRT/LEX-''Spring St. Station''. Subways: BMT-
""Prince St. Station"'. IND-"'F"* Train-Bwy Station"
Bus: Broadway #6 to Spring St. Path-9th St./6th Ave.
Station.

STOCKED: ICOM. Motoro-
la, MAXON, Standard,

Defense, etc. Porlables,

RO basAE. T COMMERCIAL RADIOS stocked & serviced on premises.
peaters... Amateur Radio Courses Given On Our Premises, Call
ALL Export Orders Shipped Immediately.

We stock: AEA, Alinco, Ameco, Ameritron, Antenna Specialist, ARRL,

Daiwa, Eimac, Henry, Heil, Hustler, Hy-Gain, Icom, KLM, Kantronics,
Kenwood, Larsen, Maxon, MFJ, Mirage, Motorola, Nye, Palomar, RF
COMMERCIAL RADIOS Products, Shure, Standard, TUBES, Uniden, Yaesu, Vibroflex, Duplexers,
Repeaters, Scanners, Radio Publications

Yaesu. We serve munici- WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
palities. businesses, Civil HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

Bencher, Bird, Buttemmul, CES, Cushcraft,

?:ﬁ:ff Technical help offered upon purchase 1 FAX: 212-925-7001

“CIRCLE 41 ON READER SERVICE CARD
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20 73 Amateur Radio Today » January, 1994



1. Hole sizes (inch dia}:
& 0.156 (1 place)
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2. Attach heat sink between board
and Q01 using 6-32 x 3/8 machine screw,
#6 lockwasher, and 6-32 nut.
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1. Lay crystal Y1 flat on copper plane,
and solder a bare wire strap over Yl
using the two holes provided.
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Figure 4. Programmer parts placement @ 70%.

are helpful to chasers trying to get a fix on a

balloon package.
: To run the compiler, type:
o 8 o po mkid <text_file>
T - S where <text_file> is the name of the text file
o - - you created with the message. The program
ollle R B will display error messages if it cannot find
o = the file. If it has found the file, it will load it
l::-l while displaying it on the screen so you can
o @ oo ' 'E— = ° l: “E check your work one more time. You will be
° —o —o @ y 5 ° prompted to enter how fast you want the
ol ol e & o ° - g | ° IE code to be sent. After calculating for a bit
elle el . g S = Lo you will see a list of available 1D delay
7 [‘; & w = EJ_* —:...—LE_ -l . times. This is how often the message u:fi]] re-
- gl - -~ peat. Small messages generate large lists of
g -4 - 2 - delay times while large messages may offer
" Prm— 4 . . only a few choices. Enter the number of the
E:_ u == delay you wish (o use.

o s After that is done the program opens a file
23 . with the same name as the input file. but
o i Bl e e with a “.jed” extension, and fills it with the

keying pattern required for your message.

All the dot and dash timing is done along
with key-downs for constant tones. The pro-
gram will announce when it is done and dis-
play some statistics about the 1D 1t just cre-
ated. The program displays the frequency
that the 1736A must be clocked at to get the
correct timing, how long the ID will take to
send, how long the ID will be silent before
restarting, how much of the chip capacity
was used, and what the value of the timing
resistor (RA) must be.

The file created is in standard JEDEC for-
mat and should be accepted by any chip pro-
grammer that will handle the Xilinx 1736A,
or you can build the companion programmer
presented here. Follow the instructions in
the manual on how to download a JEDEC
file to your particular programmer.

jed2bin—A JEDEC File to Binary File
Converter

L
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od nﬁi};.q

gunnnngi
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[f you have a programmer that will only
accept binary or image files you will also
Figure 6. Programmer component side circuit pattern @ 70%. need to use the program “jed2bin.” This pro-

XC17368RA PROCRAMMER
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FOXHUNT HEADQUARTERS

Locale hidden or unknown transmitters fast. The Foxhound direction
finder connects to the antenna and speaker jack on any radio receiver,
AM or FM from 1 MHz 1o 1 GHz. The anienna (a pair of dipole
lelescopic whips) is rotated until the Mull meter shows a minimum. A
: ¥ | pair of LEDs indicale to turn Left or Right. The Foxhound is ideal to use
S with a walkie-talkie, if you wish to transmil, go ahead, a built-in T/R
) R swilch senses any transmitted RF and switches itself out of circuit while
ou talk, It doesn't get any easier than this! We provide all paris excepi for a few feet of 1/2 inch
VC pipe avialable al any hardwar e store for a dellar or two. Add our matching case set for a
complate finished unit. Be the one with the answers, win those transmitler hunts and track down
those ammers, you'll do it all with your Foxhound.
Add some fun to your club events by having a transmitter hunt! Foxhunting is a craze sweeping
the nation, but many clubs are missing out on the action because they lack the expertise or time (o
develop their own foxhunt fransmitter. We set one of our most devious and sneaky engineers 1o
the task of designing an easy 1o build and use, yel highly capable Foxhunt transmitter. A snazzy
microprocessor controlier has both preset and programmable transmission characteristics allowing
you to easily set the difficulty level from “beginner” to “know-it-all"! The SlyFox, FHT-1, is crystal
controlled in the 2 meter band (crystal for 146.52 included) with a power output of 5 watts that is
adjustable by the controller. The transmitter is programmed to 1D in CW or add our voice option if
you really want to aggravate the troops - “Ha ha, you can't find me!” Join the fun, gel nd of those
stuffy old meetings and picnics. have a foxhunt!
DF-1 Foxhound direction finder kit........$59.95 CDF Matching case set for DF-1 ...512.95
FHT-1 SlyFox Foxhunt transmitter kit $129.95 FHID-1 Voice 1D oplion.......cunen $28.95
CFHT Heavy duty metal matching case set for FH T-1

SX-20 SSB/CW transceiver kit

20 METER SSB/CW TRANSCEIVER
DDS = DUAL VFO - BUILT-IN KEYER

Imagine taking this cute little 20 Meter SSB/CW rig on business trips or vacations, there's
feature galore wilh this beauty | A DDS (Direct Digital Synthesis) synthesizer tunes in 10 Hz
steps. Iwo VFO with memory and digital RIT with freq display! Convenient features like a dial
fast button allows you to hop around the band and dual selectable AGC allows comfortable
operating. Instant, one-touch WWV reception for quick band condition checks and
microprocessor control with built-in lambic CW keyer that has digital readout of speed! Perky
10 watt AF outptt {only 1 1/2 S units below 100 watts) can be turned down for QRP. Includes
hand mike with handy Up/Down buttons for easy remole tuning, This rig's a joy 10 operate,
with performance equal 1o units costing hundreds of dollars more and with some features not
found on any rig at any price! Covers the 20 M band 14 -14.5 MHz plus 15 MHz WWV, Our easy to follow instruclions have you
assemble the kit in simple "bite-sized” sections thal are tested as you build, assuring you of a rig that works firsl time.
Experience the pleasure of saying the rig here is home-brew! Available in kit or fully wired.

........................ $349.95 SX-20WT Fully assembled 5X-20

wide frequency coverage and

TOUCH-TONE DECODER

Grab Touch-Taone numbers right off the air, phone or lape. A simple hook-up to any radio
speaker or phone line is all that is required to instantly decipher louch-tona phone numbers or
codes. A 256 digit memory stores decoded numbers and keeps its memary even in the event of
power loss. An 8 digit LED display allows you to scroll through the memory bank to examine
numbers. To make it easy lo pick oul number groups or codes, a "dash’ is inserted belween sels
of digits that were decoded more than 2 seconds apart. A "central-office” quality crystal controlled
decoder I used allowing rapid and reliable detection of numbers at up lo 20 digits per second!
For a professionally finished look, add our matching case set. Star cracking those secret codes
tomorrow with the Tong Grabber!

TG-1 Tone Grabber kit................5899.95 CTG Matching case set.............512.95
TG-1WT Fully assembled TG-1 and CASE  _....cooiiiiiii oo scissbinassnsse $149.95

FX-50 kit (6 Meters)

FX-223 kit (1 1/4 Meters)...5149.95 FX-440 kit (3/4 Meters)

FANTASTIC FM TRANSCEIVERS SYNTHESIZED—NO CRYSTAL

Ramsey breaks the price barrier on FM rigs! The FX is ideal for shack, portable or mobile. The
programmable repeater splits makes the FX the perfect rig for
Amateur, CAP or MARS applications, Packeteers really appreciate the dedicated packet pon,
“TRUE-FM" signal and almost instant T/R switching. High speed packet? ...No problem.
Twelve diode programmed channels. SW RF output, sensitive dual conversion recgiver and
proven EASY assembly. Why pay more for a used foreign rig when you can have one
AMERICAN MADE (by you) for less. Comes complete less case and speaker mike. Order our
matching case and knob set for that pro look.

............ $149.95 FX-146 kit (2 Meters) ........coissneseese 9 149.95

........................... 5169.96

TOUCH-TONE REMOTE CONTROL

Control virtually anything by Touch-Tone remote control. The URC-1 has 16 switched outputs. 4
adjustable voltage outputs (20 mV steps 0 to 5 VDC), two 10K digital pots {for volume. squeich,
efc.) and 3 timers adjustable from 10 mS to 40 hours! Two level password control aliows secure
control and mulli-level access. Six digit LED display shows currently entered codes and a cryslal
conirolled touch-tone decoder provides reliable operation. There's nothing else like this unil, be in
complete control of remole radios. thermostats, hi-fi's, homes or even factories with the URC-1,
Add our malching case set for a handsome finish.

URC-1 Remote control kit ..............5129.95 CURC Matching case set......§12.95
URC-1WT Fully assembled URC-1 and case ... $189.95

Fully wired & tested

Fully wired & tested

2 MTR & 220 BOOSTER AMP

Here's a great booster for any 2 meter or 220 MHz hand-held unit. These power boosters
deliver over 30 watts of output, allowing you 1o hil the repealer’s full quieting while the low
noise preamp remarkably improves reception. Ramsey Electronics has sold thousands of 2
meter amp kils, but now we offer completely wired and tesled 2 meter, as well as 220 MHz
units. Both have all the fealures of the high-priced boosters at a fraction of the cost.
PA-102 MTR POWER BOOSTER (10 X power gain})

................................................................ $89.95

PA-20 220 MHz POWER BOOSTER (8 X power gain)

STEREO FM TRANSMITTER

Run your own Stereo FM radio station!
Transmits a stable signal in the BB-108
MHz FM broadcast band up to 1 mile.
Detailed manual provides helpful info on
FCC regs. antenna ideas and range to
expect. Latest design features adjustable

DIGITAL VOICE RECORDER

Chatterbox digital voice storage unil will record your message of up to 20 seconds. Time s splil
up into four 5 second blocks which can be played separately or cascaded lor longer messages.
An LED display shows message location and current mode for easy operation. Nifty buﬁl-in
interfaces allow simple connection to transmitters for automatic keying when the PTT is initially
closed or after it is released. You can even loop your nig's mike through the Chatlerbox. For
contest or fun use, the CB-1 can drive an external speaker. Includes a buill-in electret mike. For
that kinishing touch. add our malching case sel.

CB-1 Voice recorder kit................ $59.95 CCB Matching case set

.............. £12.95

line level inpuls. pre-emphasis and
crystal controlled subcarrier. Connects to
any GD or tape player, mike mixer or
radio. Includes free tuning tool too! For a :
pro look add our matching case set with on-board whip antenn
FM-10A Stereo transmiter kit $34.95 CFM Case whip ant set. 512.95

AM TRANSMITTER

High quality, true AM broadcast band \ransmitter is
designed exactly like the big commercial rigs. Power of
100 mW, legal range of up o 1/4 mile. Accepts line
level inputs from tape and CD players and mike mixers,
lunable 550-1750 KHz. Complete manual explains
circuitry, help with FCC rogs and even antenna ideas.
Be your own Rush Limbaugh or Rick Dees with the AM-
1! Add our case set for a true station look,

FM WIRELESS MIKES

Pick the unit that's right for you. All units fransmit a stable signal in
the 88-108 MHz FM band up 1o 300" except for High power FM-4 and

FM SUBCARRIER DECODER

Tap into the world of commercial-free music and data thal is carried over many standard FM
broadcast radic stations. Decoder hooks 1o the demodulator of FM radio and tunes the 50-100
KHz SCA subcarrier band. Many radios have a demod oulpul, bul if your radio doesn'l. it's easy
to locate, or use our FR-1 FM receiver kit which is a complete FM radio with a demod jack buill-in,
These "hidden” subcarriers carry lots of neat programming - from stock quotes to news 10 music,
from rock to easy listening - all commercial free. Hear what you've been missing with the SCA-1.
SCA-1 Decoder Kit.........coeeireens $24.95 (CSCA Malching case set.............. 512.95
FB-1 FM receiver kit.............en.. $19.95 CRR Maiching case for FR-1........ $12.95

PB-1 Phone bug that go up 1o 1/2 mile.
FM-1 Basic unit
FM-2, as above but with added mike pre amp...........37.95
FM-4, long range with very sensitive audio pickup ..514.95
PB-1. Phone bug needs no battery, hooks t o phone ling.514.95
MC-1, Micro size sensitive mike cartridge

for FM-1,2.4

AM-1 Transmitter kit ... $24.95
CAM Matching case sel..........cccveeveeivnn. 9 12.98

World's smallest FM wireless mike. Smaller than a
sugur cube - including battery and mike. Two sets of
SMT parts supplied in case you are clumsy! Terrific
audio pick-up (pin drop al 5 #t) and transmit range of
300 fi. We include the battery (watch style), electret
mike and even a funing tool' Be a James Bond and
learn SMT too!

FM-5 Micro mike Kit

SPEECH SCRAMELER

SCANNER CONVERTER

Tune in on the 800-350 MHz action using rz‘our existing scanner. Frequencies are converted with
crystal referenced stabilty to the 400-550 MHz range. Instructions are even included on building
high performance 800 MHz anlennas. Well designed circuit fealures extensive fillering and

convenient on-oftbypass switch. Easy one hour assembly or available fully assembled. Add our
maiching case sel for a prolessional ook,
SCN-1 Scanner converter kit ........ 549.95 SCN Matchingcaseset. ... $12.95

SCN-TWT Assembled SON-1 ANt CRSE......c.coiierrerrisermsnsiessabrnsssseenrinssitsnnmns 589,95

Drescramble most scramble systems heard on your scanner radio
or set up your own scambled communication system over the
phone or radio. Latest 3rd generation IC is used for fantastic
audio quality - equivalent 1o over 30 op-amps and mixers! Crystal
controlied for crystal clear sound with a built-in 2 watt audio amp
for direct radio hook-up. For scramble systems. each user has a
unit for full duplex operation. Communicate in privacy with the 55-
70. Add our case sel lor a fine professional finish,

SS-70 Scrambler /descramblerkit........cccveevvieeianes 929,95

STEREO PEAK HOLD BARGRAPH

Finally a dual LED bar graph with a peak hold display' Bar graph displays are neal and eye
calching bul their speed is their downfall - they just cant capture the peaks. Our kit is like lwo
units in one. a fast display 1o show the signal and a long persistance display fo capture peaks,
similar units go for hundreds of bucks! We offer 3 models: Linear for general use. Semi-Log for
audio VU meters. and Log for power displays. Dual - for stereo! - 10 segment multi-colored LED
display for snazzy, eye grabbing display and easily set ranges for vitually any signals, from
voltmelers to audio VU meters to audio power amps lo SWR meters, Complete intructions for
easy hook-up 1o most any device. Add our matching case sel for a sharp looking unit

PH-14 Dual Linear bargraph Hit..-...,........SBELEIg PH-15 Dual Log bargraph kit.....$39.95
FH-16 Dual Semi-Log bargraph kit.......... $39.95 CPH Matching case set ........... 812,95

CRYSTAL RADIO

Relive the radio past with a crystal set like your
grandtather built. Uses genuine Galena crystal and
catwhisker. Several different types of radios are
built, incrum standard AM broadcast. shoriwave
and even Il foxhole style. To compare modern
semiconductor detectors, we include a diode for
comparison. No soldering required and we even
ive antenna ideas. Radio for free. get it now before
linton taxes it!

CS-1 Crystal set kil ......ccccoveiiinnicenninn...319.95

CS5SD matching case set .....cccvciinniiiimiiicininne 9 12,95

SS5-70WT Assembled S8-70 and case set......coeev.... $69.95
AIRCRAFT
RECEIVER

| Hear exciling aircraft

communications—pick up
S planes up 1o 100 miles
away! Receives 110-136
MHz AM air band, smooth
varactor tuning superhet with AGC, ceramic fiter, adjustable squeich,
excellent sensitivity and lots of speaker volume. Runs on 8V baltery.

——

SURROUND-SOUND/REVERB

Add concer hall realism to your stereo. TV or even 2-way radio! Easily sythesize a stereo effect
from mona sources or nichly enliven regular music. Add a big-voice reverb to your radio voice that
others will envy! Our reverb/surround sound kit uses a Bucket Brigade IC Device for reliable solid-
state performance. Adjustable reverb, delay and mix controls to customize your sound. Easily
connected to radios, stereos, CB's and TV's. Plently of audio to drive a small speaker for stand-
alone operation too. Experierence the fun and realism that surround sound provides - without
spending hundreds! Add our case set for a neal, pro look.

set........512.95
e 399,95

Great for air shows or just hanging around the airpor! New 30-page
manual details pilot talk, too. Add case set for ‘pro” look.

AR-T KR v cinrnmisinn e I PR SO TRRRULGS. . S S - 524.95
Matching case set. CAR

20, 30, 40, B0M CW TRANSMITTERS
Jair the fun on QRP! Thousands of these mini-
rigs have been sold and tons of DX contacts
have been made. Imagine working Eastem

Build your own mini ham

Europa with a 530 transmiller—thal’s ham
radio af ils best! These CW rigs are idea!
males 1o the receivers al righl. They have two-
posilion vanable crystal conlrol {one popular
GRP XTAL included), one watt output and
ouilt-in antenna switch. Runs on 12VDC. Add
aur maiching case and knob sel for a
hangdsome finished look.

Your choice of bands(Specify band: QRP- | fitted professional look.

RV-1 Surround Sound/Reverb kit......§59.95 CRV Matching case
RV-1WT Assembled BV- 1 and case ............ . P
Mew low-cost microwave. Doppler radar kit “clocks” cars. planes. boals, horses.
| bikes or any large moving object. Operates al 2.6 GHz with up to 1/4 mile
1 | range. LED digital readout displays speed in miles per hour, kilomelers per hour
of feet per second! Earphone output allows for listening to actual Doppler shifi.
Uses two 1-b coffee cans for antenna (not included) and runs on 12 VDC. Easy
graphics for a professional look. A very useful and full-of-fun kit,
A T TP IR .. . i mmsnionni i ok Lo om e i s $89.95
FM RECEIVERS & TRANSMITTER
Keep an ear on the local repeater. police. weather or just lune around. These sensitive superhet
receivers are fun to build and use. Tunes any 5 MHz porlion of the band and have smooth
volume, Complete manual details how the rigs work and applications. 2M FM transmitler has 5W
AF GIL_JI._ t‘l_l:_-'stal control (146.52 included). pro-specs and data/mike inputs. Add our case sets for a
nice finish,
FM Receiver kit Spacity band: FR-146 (2M). FR-6 (BM), FR-10 (10M), FR-220 {220MHZ) oo $29.95
CFR Maiching case sel.........c.c.... $12.95 FT-146 Two Meter FM transmitter kit.......579.95

SHORTWAVE
RECEIVER
Fantastic receiver that
caplures the world
with just a 12" antenna' Can receive any 2 MHz portion
from 4-11 MHz. True superhet, has smooth varactor
luning. AGC. RF gain control. plenty of speaker volume
and runs on a 9V battery. Fascinating Scout. school or
club project, provides hours of fun for even the most
serious Dxer. For the car. consider our shortwave
converler. Two switchable bands (in 3-22 MHz range),
each 1 MHz wide—lunable on your car radio dial. Add

sgme interest to your drive home!

Shontwave receiver kit, SR1 ..................529.95

sitive all-mode AM, CW, S5B receivers
use direct conversion design with
NEE02. IC as featured in QST and ARRL
handbooks. Very sensitive varaclor
ned over entire band. Plenty ol speaker
volume. Runs on 9V battery. Very EASY
e build. lots of fun and educalional—
ideal for beginner or old pro. New 30-
page manual. Add the case set for well-

Shortwave converter kit, SC1................ S27.95
Matching case set for SR1, CSR.......... $12.95
Matching case set for SCI, CSC ........... $12.95

QRP TRANSMITTERS RECEIVERS LINEAR AMPLIFIERS

20, 30, 40, BOM All Mode RECEIVERS

QAMP

For a slick litle QRP boost. use one of
the 20 Walt amplifiers. Needs only 1/2-2
watts of drive for full cutput, lingar for
SSB. AM or CW operation, power
MOSFETs for high effieciency and
multistage low pass filter for a clean
signal. Built-in T/R relay for automatic
switching, runs on 12-15 VDC at 2-4
amps. Add our maiching case set for a
complete station look.

slation Sen-

20, 30. 40, 0r B0) .o, 528,95 | (Specily band: HR-20. HR-30. HR-40. Your choice of bands.......... s49.95
Malching case 2 LT R A 529.95 | Specify band: (WAMP-20. 30. 40. 80)
knob sel.CQRP ................5§12.95 | CHR, Matching case ............. $12.95 | CQAMP Matching case set.......$12.95

ORDERS CALL 1-800-4 HOBBY KITS (446-2295)

)

ﬁh SPEED RADAR
10 build—all microwave circuitry is PC stripline. ABS plastic case with speedy
varactor luning with AFC. dual conversion, ceramic filtering, squeich and plenty of speaker
CIRCLE 34 ON READER SEVICE CARD

TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

TERMS: Satisfaction guaranteed. Examine for 10 days. If not pleased return in ariginal form for refund.
Add 53.895 tar shipping, handling and insurance. For foreign orders add 20% for sudace mail. COD
(U.5. only) add 55.00. Orders under 520 add $3.00 MY residents add 7% sales tax: 90-day paris
warranty on kit parts. 1-year paris & labor warranty on wired units.

RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564



2WAY RADIO

SERVICE MONITOR

COM-3, the world's most popular
! low-cost senvice monitor. For shops
ig or small, the COM-3 delivers
| advanced capabilties for a fantastic
{ pnce—and our new lease program
2 allows you to own a COM-3 for less
than $3.00 a day. Features » Direct
entry keyboard with programmable memory « Audio & transmitler
frequency counter « LED bar graph frequency/error deviation display
» 0.1-10.000 uV output levels » High receive sensitivity, less than 5
V = 100 kHz to 999.9995 MHz « Continuous frequency coverage *
ransmil protection, up to 100 watts = CTS tone encoder = 1 KHz and
external modulation.

COM-3 2 Way Radio Service Monitor..................52995.00

SYNTHESIZED SIGNAL
Finally, a low-cost lab quality signal §
EEneratc}r-r—a true alternative lo the

7.000 generators. The RSG-10is a
hard working, but easy to use

enerator ideal for the lab as well as
or production test. Lease it for less
than $3.00 a day. Features = 100
KHz to 998 MHz » 100 Hz resolution to 500 MHz, 200 Hz abover
-130 1o 10dBm output range « 0.1 dB output resolution * AM and FM
modulation * 20 programmable memories « Qulput selection in volts,
dB, dBm with instant conversion between umls » RF output reverse
power protected » LED display ol all parameters—no analog

uasswork!

SG-10 Synthesized Signal Generator............... $2495.00

SYNTHESIZED AUDIO

GENERATOR

DDS (Direct Digital Synthesis)
technology brings you a lerific audio
generator at a fantaslic price!
Generates from 0. 01 Hz to 50 KHz
with five digit LED display of
frequency. Sine and square wave
oulput adjustable 0-1 volt p-p. Fre-
quency selected by direct keyboard entry and with handy continuous
tune tuning knob. Crystal controlled accuracy of 10 ppm and two
memories for rapid frequency changes. Retire that jury-rigged old
generator and treat yourself to the pleasure of using a new state-of-
ihe-an SG-530!

DIGITAL CODE

SYNTHESIZER

SG-550 Kit.......... $169.95 . 5G-550WT assembled _...5229.95
Generate all popular signaling
codes used in pagingﬁ and two-

way radio. Generate DTMF, MF,
MTS. IMTS. Single, Dual. 56 tone,
lone remole. DPL. POCSAG,
GOLAY and NEC. Two audio

synthesizers with 0.1 Hz resolution

and programmable duration, spacing and outpulsing. Both 600 chm
and TTL outputs for easy connection to any HF generator or service
manitor. Gel in on the profitable pager repair market with the COM-6
universal synthesizer, Fully assembled with 1 year warranly,

COM-6 Code Symhesizer............covcaneriaciimecnans $895.00

MOTOR CONTROLLER

Control the speed and direction of any motor. Use our
% SMD-1 for those nice steppers you see surplus, and
Y

our MSC-1 for DC motors. The stepper driver features
variable speed, half step rotation. direction and power
down mode. can drive most any stepper moter. Our
DC driver tealures pulse width modulation control
allowing full motor lorque even at low speeds and can drive molors up
to 50 VDC @ 10 Amps! Add our case set for a professional assembly,
SMD-1 Stepper kit....... $24.95 MSC-1 DC mot or kit ...524.95
CSMD SMD-1 case .....§12.95 CMSC MSC-1 case.....512.95

Measure inductors from 10 uH-10mH and capacilors from 2 pF-2uF
with high accuracy by connecting the LC-1 fo any digital multimeter.
Two pushbulton ranges for high resolution readings and we even
give you calibration components to assure proper accuracy of your
ki! Active filters and swilching supphes require critical values, no one
should be without an accurate LC meter. For a pro ook, add our
matching case set

LC-1 LC meter kit ...... $34.95 CLC case set..........512.95

MIN! KITS

Ramsey carnes a complete ine of low cost, easy 1o build, easy 10 use
functional kits that can be used alone or as building blocks in larger
mare complex designs. Mini-kits include audio amps. tone decoders,
VOX switches, timers, audio alarms, noise-makers and even
shocking kits! Call for our free catalogue!

PACKET RADIO

Two new versions are available for the Commodore 64 (P-64A) or the
IBM-PC (P-IBM). Easy assembly NO TUNING'. Includes FREE disk
software, FC Board and Full Documentation. Kit form

P-64A ... $58.95 P-IEM ... $59.95 CASE CPK...512.95

ACTIVE ANTENNA

Cramped for space? Get longwire performance with this desktop
antenna. Properly designed unit has dual HF and VHF circuilry and
built-in whip antenna. as well as external jack. RF gain control and 8V
operation makes unil ideal for SWLs, traveling hams or scanner buffs
who need hotter reception. The maiching case and knob set gives the

unit a hundred doflar look!
AA-7KIt .....524.95 Matching case & knobset, CAA.§12.95

Send perfect CW. Microprocessor keyer features 4 programmable
memaories of up to 26 words each. lambic keying, dot-dash memory,
variable speed from 3-60 WPM, adjustable sidetone, keying to any rig
and fully RFI proof, EAROM memory keeps messages up to 100 years -
you'll go silent before the key! Includes buill-in touch paddles or use
your own, Easy assembly and maiching case set available for a nice
station look.

CW-700 Micro keyer kit $69.95 CMK Malching case set...512.95
CW-700WT Assembied CW-700and case.........ccciinnns $99.95

CIRCLE 34 ON READER SEVICE CARD

gram accepts the
“.jed” file and con-
verts it to a binary
file. The program
prompts you for file
names.

All the above pro-
grams have been
written in generic
“C" language to be

Atiach key fead here
rFHTare NOT used

e
Atiach key lead here \ \

iR are used /

portable to any com-
puter with a “C”
compiler. An exe-
cutable MSDOS ver-
sion of each program
1s available along
with the source code.

The Micro IDer
XC1736A PROM

P

(3 and H3are only used if
keying mustbe inverted

Programmer

The Micro IDer
XC1736A PROM
programmer is an in-
expensive alternative for those who want to
program an ID into the Micro IDer PROM.
Since the least expensive commercial pro-
grammer that we know of that can program
the XC1736A costs $475, we decided to
make this special purpose programmer
available to users of the Micro [Der.

The programmer that we developed con-
sists of a board and a host computer pro-
ogram. Communication between the host pro-
gram and the programmer is through an RS-
232 serial port. Power to the board 1s provid-
ed by a 24 VDC wall transformer.

Theory of Operation

The host program “xprog™ takes the stan-
dard JEDEC file that was produced by the
mKid program and sends it to the program-
mer. An Intel 8031 microcomputer on the
programmer board (Ul) handles this com-
munication and provides control on the
board.

The programmer’s 8031 code is contained
in a 2764 EPROM (U3). This code has all
the programmer’s communication routines
and the routines that implement the algo-
rithm needed to program the XCI1730A.
This code is available as an INTEL hex file
or already programmed into a 2764
EPROM. The 8751, (which is an 8031 with
an EPROM on-chip), may also be used in-
stead of the 8031-latch-2764 combination.
Some users may find the 8751 a less expen-
sive alternative 1o the three-chip combina-
tion. A strap on the board (J3) allows for the
use of either the 8031 or the 8751.

The XC1736A programming algorithm is
complicated. It requires that voltages on two
pins be varied between 15V, 6V, 5.5V, and
5V. The programmer controls these voltages
by switching various feedback resistors on
two LM317 variable voltage regulators. In
addition, these voltages must be switched 1n
various combinations before and after serial
data is clocked into the device in socket S6.
The clock, control, and data lines to the pro-
gramming socket S6 are connected directly

Figure 7. Key wire placement on completed Micro [Der.

to the 8031 microcomputer.

Q2 can be switched between 5V and 5.5V
for the VCC pin of the programming socket.
This is controlled by the 8031 microcompul-
er. which switches R4 in and out of the Q2
resistor network via switching the input of
the high voltage open collector inverter
USA.

Q3 can be switched among 3V, 6V, and
15V for the VPP pin of the programming
socket. This is also controlled by the 8031,
which switches R9 and R11 in and out of the
Q3 resistor network using two inverters
from the U5 package. R5 provides series
damping for VPP, as the overshoot on the
VPP pin must never exceed 15.5V.

Construction

The parts placement of the programmer
board can be seen in Figure 4. Even though
the bare board is two-sided without plated-
through holes, it is assembled by soldering
all connections that have traces on both
sides of the board. The board, which was too
complicated to be a single-sided board, was
considered too expensive as a double-sided
plated-through board. So, we struck a com-
promise by making sure that all traces could
be interconnected by soldering component
holes with traces on both sides of a non-plat-
ed through hole printed circuit board. This 1s
easily accomplished except in the case of the
programming socket S6 and the socket for
the EPROM, S3. If the machine screw sock-
ets specified in the Parts List are used, ap-
proximately 0.05" of bare metal of the barrel
of the socket pin is available for soldering
on the component side of the board.

Q1 must have a heat sink attached to it as
this device converts the 24 VDC input into 5
VDC, producing a lot of heat in the process.
In addition, the crystal Y1 needs to be laid
flat and have a bare wire strapped across it.
Two holes connected to ground are provided
for this purpose.

J2 provides the power connection. A wall
transformer that provides unregulated 24
VDC with at least 500 mA of current 1s re-
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XC1736A Prom Programmer Parts List
Reference Part Description Manufacturer  Part Number Digi-Key
C1-C5,C8 Cap 0.1uF 63V 20% Panasonic ECU-S1J1042ZU P4917
C7 Cap 0.22 uF 63V 20% Panasonic ECU-S1J2242U P4918
Co-C12 Cap 1 pF 50V 20% Panasonic ECE-A1HUO010 P6260
Ci17 Cap 10 uF 35V 20% Panasonic ECE-A1VU100 P6248
Cé6 Cap 22 uF 35V 20% Panasonic ECE-A1VU220 P6249
C13-16,C20,
C21C18,C19 Cap 33 pF 100V 5% Panasonic ECC-F2A330JCE P4450
Y1 Xtal 7.3728 MHz CTS MP074, CTX074
R1 Res 8.2k 5% 1/4W 8.2KQ
R5 Res 33 5% 1/4W 33Q
R2,R10 Res 243 1% 1/4W 243X
R3 Res 825 1% 1/4W 825X
R11 Res 1000 1% 1/4W 1.00KX
R9 Res 1400 1% 1/4W 1.40KX
R8 Res 2670 1% 1/4W 2.67KX
R4 Res 6190 1% 1/4W 6.19KX
U2 IC 74F373 latch NSC 74F373PC 74F373PC
U3 IC 2764 8Kx8 EPROM  Microchip 27C64-15/J-ND 27C64-15/J-ND
U5 IC 7406 hex oc inv NSC DM7406N DM7406N
U1 IC 8031 micro Signetics SCNB031HCCN40
U4 IC MAX232 RS232 Maxim MAX232CPE
Q1 LM340 5V 1.5A reg NSC LM340T-5 LM340T-5
Q2-Q3 LM317 1.5A adj reg NSC LM317T LM317T
S3 Skt 28-pin 0.6" Mill-Max 110-93-628-41-001 ED3628
S6 Skt 8-pin 0.3" Mill-Max 110-93-308-41-001 ED3308
J1 Conn 9-pin D-Sub Norwesco 09S1 509F-ND
SW1 Sw mom push-button  Panasonic EVQ-QEC04K P8027S
TO-220 heat sink AAVID 577202800000 HS107-ND
6-32 x 3/8 mach screw
6-32 hex nut
#6 ext. tooth lock washer
Micro IDer Parts List
Reference Description Manufacturer Part# Digi-Key Quantity
U1 IC CMOS timer NSC LMC555CN LMC555CN 1
U2 IC serial PROM Xilinx XC1736A 1
S2 Skt., 8-pin, 0.3" Mill-Max 110-93-308-41-001 ED3308 1
Q1-Q3 Transistor, NPN NSC 2N3904 2N3904 3
RA "Value determined by software, see text. 1
R1-R5 Res 10k 5% 1/4W 10KQ 5
C1 Cap 0.1 uF 63V 20% Panasonic ECU-S1J104ZU P4917 1

Monticello Micro, 727 West Wilson, Monticello
IL 61856.

IDER-AT: Assembled and tested, Micro IDer
complete with programmed XC1736A PROM,
$20 (please include message o be pro-
grammed, the time delay between IDs, and

code speed).

IDER-CD: Programmed XC1736A PROM
alone, $8 (please include message to be pro-
grammed, the time delay between IDs and

code speed).

XPROG-AT: Assembled and tested XC1736A
programmer, $79.

XPROG-CD: Programmed 2764 EPROM with
8031 code, $10. IDER-DISK: 5.25" 360K
diskette containing mkid 'C' program source
code, mkid program .EXE execulable, jed2bin
‘C' program source code, Jed2bin program
.EXE executable, xprog 'C’ program source
code, xprog program .EXE execulable, |BM
PC compatible serial port driver source code,
XC1736A programmer 8031 object code (Intel
HEX format), $5.

Shipping and handling is included in the
above.

We assume that you can acquire the 24 VDC
500 mA wall transformer at a hamfest far
cheaper than we could provide it o you. For
that matter, you probably already have one
stashed in your junk box.

The IDer circuit board alone is available from
FAR Circuits, 18N640 Field Court, Dundee IL
60196 for $3 plus $§ 1.50 S&H. The XC1736A
programmer circuit board alone is also avail-
able from FAR Circuits for $11 plus $1.50 S&H.

For all orders, please include your name, ad-
dress, and phone number. lllinois residents
please include 6.25% sales tax,

quired to power the programmer board. The
wall transformer leads may be soldered di-
rectly into the board. You must take care 1o
make sure that the +24 VDC wire of the

transformer connects to pin | (marked with a
“+")on J2.

xprog—a JEDEC to IDer Programmer
Board Communication Program

The host program xprog, which is written
in “C", is completely portable and can be
compiled on any computer that has a serial

port and a “C"” compiler. The hardware de-
pendent code for the senal port is written as
a separate piece of code so that a person may
add a serial port driver appropnate for their
particular computer. A driver for IBM PC
and compatible COMI1 and COM?2 ports is
provided along with the host program source
code. Instructions detailing what 1s required
for other serial port drivers is also provided.
The program is invoked by:

xprog <filename>.jed

where <filename> is the name of the
JEDEC file produced by mkid.

References:

1) ABEL Design Software User Manual,
September 1990, DATA 1/0 Corp., App-
pendix B: JEDEC Standard Number 3A.

2) Programmable Gate Array Design
Handbook, 1986, Xilinx Inc., pp. 1-50 to
1-60.

3) Radio Amateurs Handbook, 1985,
Amateur Radio Relay League, pp. 9-8.

Copyright (¢) 1991 Stephen R. Look

{SASE please) may be sent to:
Stephen R. Look

727 W Wilson
Monticello,
i 4

IL 61856

/* mkid ver 1.0 - Morse code to JEDEC file convertor.

This program is available for unlimited non-commercial
distribution. Modifications, bug reports and questions

Program 1.

$include
finclude
#include
¥include
struct id
|
int
char

<stdio.h>
<gtdlib.h>
<string.h>
<ctype.h>

key (1]
morse[25];

Program 1 continues
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9 Autry

ASTRON

Irvine, CA 92718
CORPORATION (714) 458-7277 » FAX (714) 458-0826

MODEL VS-50M

SL SE

SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

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

* CROWBAR OVER VOLTAGE PROTECTION on all Models
excepl RS-JA, RS-4A, RS-5A. RS-4L. RS-5L

* MAINTAIN REGULATION & LOW RIPPLE at low line input

Voltage
o HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE
* THREE CONDUCTOR POWER CORD except for RS-3A
« ONE YEAR WARRANTY = MADE IN U.S.A.

ASTRON POWER SUPPLIES

e HEAVY DUTY « HIGH QUALITY = RUGGED = RELIABLE »

PERFORMANCE SPECIFICATIONS

» INPUT VOLTAGE: 105-125 VAC

» QUTPUT 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)

« LOW PROFILE POWER SUPPLY

Colors Continuous Ics* Size [Illl|
MODEL Gray Black DOuty (Amps) (Amps) HxWx
SL-11A . . 7 11 25 * 7% = 9%
SL-11R " . 7 11 2% =7 =9%
SL-11S " . 7 11 256 x 7% x 9%
SL-11R-RA . 7 11 =7 =9%
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-L SERIES _ :
Continuous ICS Size [IN Ship in|]
MODEL Duty [Amps] [Amps) Hx W x WL lrll:.
RS-4L 3 4 3% = 6Ys = 7% b
RS-5L 4 5 3% = 6% = TV 7
* 19" RACK MOUNT POWER SUPPLIES
RM SERIES Continuous Size (IN]
= MODEL Duty [Amps) HxWxD
rey RM-12A o 5% x 19 xBY%
RM-35A S x 19 x 12
RM-50A 37 Sl x 19 x 12%
RM-60A 7x19x12%
Separate Volt and Amp Meters
RM-12M D% x 19 x B'%
RM-35M B x 19 x 12%
RM-50M B x 19 x 127
MODEL RM-35M RM-60M 7x19 x12'%
Colors Continuous IC$* Size [IN] Shipping
MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wi, (Ibs.]
RS-3A . 2.5 3 3 % 4% x 5% 4
RS-4A . . 3 4 3% x 6% x9 9
RS-5A v 4 5 3 x 6% X T% 7
RS-7TA . L 5 T 3% x 6% x9 9
| RS-7B . - 5 7 4 x 7% x 10% 10
RS-10A . . 9 10 4 x TV x 10% i |
RS-12A . . 9 12 4% x 8 x 9 13
RS-12B . 9 12 4 x 7T x 10% 13
RS-20A . . 16 20 5 x 9 x10% 18
RS-35A . . 25 35 Sx 11 x1 27
N *x 13% x 11
MODEL RS-7A RS-70A : 3 2 B x 13 X 1% p
Continwouns IC8* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi. [lbs.)
* Swiichabie volt and Amp meter
RS-12M 9 12 4% xB8x9 13
e Separate volt and Amp meters
RS-20M 16 20 5x9x 10% 18
RS-35M 25 39 BExXx1IxXMN 27
RS-50M 37 o0 6 x 13% x 11 45
MODEL RS-35M RS-70M 57 70 6 x 13% x 12% 48

Separate Volt and Amp Meters » Output Voltage adjustable from 2-15 volts » Current limit adjustable from 1.5 amps

lE to Full Load
e Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps]) HxWxD Wi [Ibs.)
@13.8VDC @10VDC @5vDC @13.8V

VS-12M 9 5 2 12 4 xB8x9 13

VS-20M 16 9 4 20 5x9x10% 20

VS-35M 25 15 7 35 Ex 11 x 11 29

VS-50M 37 22 10 50 6 x 13% x 11 46

e \ariable rack mount power supplies

VRM-35M 29 15 T 35 St x 19 x 12% 38

MODEL VS-35M VRM-50M 37 22 10 50 5l x 19 x 12% 50
* Builtin spoaker Colors Continueus IC8* Size [IN) Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD Wt. (lbs.)

RS-7S B . 5 T 4 % 7% % 10% 10

RS-105 . . 7.5 10 4 x T% x 10% 12

RS-12S ' . g 12 4% xBx9 13

RS-20S . . 16 20 5x 9 x10% 18

MODEL RS-12S SL-11S . . 7 1 2% X 7% x 9% 12

*ICS— Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)

CIRCLE 16 ON READER SERVICE CARD
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char bits{200001]:
char dits[36288];
i
void char_error()

- function to exit upon invalid character detection

it

printfi{"\nerror - the last character displayed is invalid!”");

printf{*\n
exit({-1);
}

!
[

function to return correct unit of time g
vold time_frame(t,p)

float t;

char *p;

i

ifte>=3600) sprintfip,“%.1f hrs*,t/3600);

else ifit<3600&&t>=80) sprintfip,*%.1f ming*, t/60);
else sprintf(p,“%.1f secs”,t});

!

i main function v
mainflarge,argv)
int argc:

char *argv(];

i
1

static struct id referencel[d44] = {

i4 . *AEIFLI0A0FeII 0L I0MY £ |,

&5 » T1110101010101110"},/* = ¢

46 , "101110101110101110"},./% . */

47 , *11101010111010"]), Rl B
48 , *111011101110311101110%),/* O =/

49 , *1011011101 11011107 /% T =Y

af  #1010111011T0031C%Y), /* 2

{

f

i

{

i

i

{

{

|

{

i 2k 3 *LOLQL0LLL0TLI0Y ), AT (I
{ 52 , *101010101110"}, f* 4%/
{53 , *1010101010"}, Rt
{ 54 , *111010101010%}, ¥ bl
i 55 , *11101110101010%3%, AT TN 4
(. 5& , ®11101110111530102) .,/ 8 *y

5% « "1IX0I110T1100 Y100 ), /1 § &f

Léy , =10101110111010167),/* 7 */

i B3 & "EOL310M)y e -
{: 68 » *1110101010%}; A - R A
{867 , *111010111010"1, il
i b8 L =¥1101010n), Ll P
g P L il e
Ve, "I0ADI1TI010* ), e Fimy
Lot S1I1TERELOYEE, prom owy
vove g TI0I0IO10FF, gl e
V13 o MI0LI0"), G S
{74 ., *10111011101110%), f e JE )
= ohx oy FEII010ITTONE, Ry
e . 10111018103, L¥ ey
R S 2 M g e ) ey
Loig o *111010% ), f % Ny
S e "LITOETEDEERD" Y, ¢
B G wle3A0111010"], il s
voal ¢ fTLIETIINIaEY 8N ); R o 4
(B2 . *1DM11010* ), Rl
b BE o AR RLOL0N j gay
R T B e oy
I - L 5 S 5 G i il e
(86 ; *1010101110"), L Sl
(87 & *1011101110"), il MLty
(88 , *I33010101110%). IR
ey o 10101110111 0"3., FE S
{80 , *111011103010%F §: &

long cnktr;
int tone,ch.bitcnt,num, refentr, mentr, message[10001];
float wpm, time, clk, expandobits, expandoclk:

i ] *l

FiLe *in,*out:

12 . 0Ty /¥ 8p %/
35 ¢ DY /= 1 1 second silence marker ®=/
L O ez 1 /= # 1 second tone marker */

please correct the message text and retryi\n®);

char cl[20].*ptr;

ptr=c;

if {argel=2]}

{

printf {*Usage: mkid [source file_namelin®);
exitc(-1):

i

in=fopen{argv[1l],"r*};

if (1n==NULL)

i

printf{*mkid: %s doesn’'t exist!\n",argv[l]);
exibi{-1};

}

i clear the screen  f
for{critr=0:entre=25;entres ) printt (*xn*);

/* roll the credits */

printf(*\nMake ID - Version 1.0");

printf (“\nMorse Code to JEDEC compiler?®);

printf (*\ncopywrite (¢) 1991 by Stephen R. Look ka9%szw\n\n");
/*—read in the text file to memory and echo 1L to the screen—*/
privtf ("\nFile read in:\n"});

cnbr=0;

while(ch!=EOF)

i

ch=getcl{in);

TE(EH=="20") oh=4d1

message|cntr ] =toupperi{chl;

printf (*%c*,message[cntr]);

if imessage(cntr] »=0&messagr[cntr]<10) char_error();
1f (messagelcntr]l==11} char_errori);

if (messagelentr]>12&émessage(cntr]<26) char_error({);
if imessage{cntr]>26kmessage(cntr]<32) char_errord):
i1f {messagelcntrl==34) char_errori);

if (messageicntr]>35&message [cntr]<44) char errorl);
if (megsage(cntr]==64) char_error|);

if imessage[cntr]>%0) char_errori);

Cntr++;

}

Ecloselin);

/*—get code speed and calculate clock speed per ARRL Handbook-*/
printfi*\n\ncode speed in wpm: *);:

wom=atoi (getsic));

Clk:WPMfJ*E;

f*—uge the lookup table to generatc bhit patterng——*/
for{mentr=0;message[mcntr] '=EQOF;mcntr++)

1

for{refcntr=0;refcntre=43;refcntr++)

{

if (reference|refcntr].key[0] ==message[mentr]) break:
!

if imessageimeontr]==35)

d

for(tone=0;tone!=(inticlk;:;tone++) strcatibits,*1");
if (messageimentr+1]!1=35) strcat{bits,"000"):

)

else if (message[mcntr]l==33)

{

for{tone=0;tonel={int)elk;tone++} strcat(bits, 0"}
if (message[montr+1]1=33) strcatibits, ~0007);

)

else

{

strcat (bits, reference[refcontr] .morse);

strecat (bits,*00");

)

}

/*—get timing desired and calculste the number of bits needed—*/
hitent=0;

bitcnt=strlentbits);

ftYeral

o=l

whila (1)

Program 1 continues
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L

expandobits=ifleoat)cntr* (float)bitent;
expandoclk=(float)cntr*clk;
time=136288. -expandobits) /expandoclk;
1 £ texpandobits>36288)

{

printf(*\nChoose ID
printf(*<number> or
getsic);
num=atei(¢c);

if (nume=0) exic(0);
else break;

delay time - *);
[Enter] to quit->*);

time_frame(time,ptr);

printf("<ild> %s\t*,cntr,c);

if (chi4==0] printf(*\n");

ches:

1f (entriBB==0)

(

printf(*\nChoose ID delay time = *);
printf ("<number> or [Enter] for more->");
gets(c);

num=atoli(c);

if(c[0]!=NULL) break;

Crikres;

)

generate JEDEC file
srrcat{argvili!,”.jed”);
printf(*\nCreating file: %s\n*.,argvil]}:
out=fopen(argvil].,"w");

ch=0;

for{cntr=0;:bitslcentr] !=NULL;cntr++)

(

for (mentr=0;mcntr<num;mcntr++)

{

ditsf{ch]l=bitsicntr];

che+:

}

]

fprintflout,*ider JEDEC file produced by Mkid\n®);

forincf (out, "The 555 timer frequency needs to be %¥.1f Hz\n®, (float)num*clk};
fprintf (out, "Resistor RA = %,1f Ohms”, (14400000/ ( (float)num*cik))-2000);
forintf (out, *Sc¥c\n*\nLO0\n", Ox0a, Ox02);

mentr=0;

for(cntr=0;dits|cntr) !=HILL;cntr++)

{

fprintf (out, *Yc*,ditslcentr]);

1f (mentr==63)

{

fprintf {out,*\n*);

mentr=0;

}

else mentr++4;

|

fprintf (out, “*\n%¥c0000\n”, 0x03);

fcloselout);

printf("\nFile complete\n”);

/* -calculate timer freguency and device stats
printfi{”\nThe 555 timer freguency needs to be %.1f Hz”", (Eloat)num*clk);
printf({”"\nResistor RA = %.1f Ohms*, {14400000/((float)num*clk)}-2000};
cime _frame((float)cntr/((1flocat)inum=cik),ptr);

printf(*\nID will cake %s to send”,c);

cime_frame( (36288-cncr)/ (num*clk),.ptr);

printf(® with a delay of %s before it repeats\n®.c);

printf(*and uses %.1f%3 of the chip capacity.\n”, (flecat)cntr/36288*100);
exit (0);

} Program 1 ends

=7

Program 2.

/* Z“ed2bin v1.0 - JEDEC to binary file convertor for stupid prom programmers, printf(*\nStarting conversion:\n”);
Copyright (c) 1992 Stephen R. Look x=0;
This program is available for unlimited non-commercial whilet{l!
distribution. Modificaticns, bug reports and questions {
|SASE please) may be sent to: num=0;:
Stephen R. Look for(cntr=0:cntr<=7;ontr++)
T27 W Wilson {
Monticello, IL 61856 ch=getci{in);
wy if (ch==0x0a) ch=getciin);
#include <stdio.h> if (ch==0x0d) ch=getciin);
- main function o | 1f (ch==0x2a) break;
main() nume>>=1;
i et
FILE *in,"out: ifich=="1") num |= 128;
int num,ch,cntr; }
unsigned Xx; if lch!=0x3a)
crar buckecifol; i
char onel20).two[20]; putc (num,out) ;
orintf{*\nEnter input file name: °*); printfi*iriu *,xi;
scanf ("¥s",one) ; }
rintf(*"\nEnter output file name: *); else
scanf (*4s”,two) ; {
in=fopenl(one, *r*); printf{*\nFilling out file space with 0's:\n"};
out={open(two, "wb”*); num=0;
y Y roll the credits o while(x<36288)
priatf(*\nJEDEC to Binary file converter - Version 1.0"); {
printfi*\n -3 program of limited usefulness-*);: putc (num, out) ;
printf(*\n copywrite (c) 1992 by Stephen R. Look\n\n"): printfi{*\r%u *,x});
e read in the text file to memory and echo it to the screen—-*/ X+=8;
printf(*\nStripping header text:\n"); H
for(cntr=0;entre=5;cntr++) exit D)
( }
fscanfin, *${*\n]\n*, bucket); }
printf(*%s”,bucket); }
) Program 2 ends
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ATTENTION

PUBLIC SAFETY ANNOUNCEMENT

Tampering with Motorola’s
Communication Technology is
Nothing Short of a Crime.

Motorola has been at the forefront of communications
technology for more than 60 years. Today, we offer a
greater array of communications products than ever
before. We are proud of our products and the vital
services they bring to our customers which are of
unparalleled public importance.

Theft of communications services and so-called
High-Tech piracy threaten the entire communication
industry’s reputation for reliability. This conduct

not only damages the reputation of Motorola, Inc.
and the communications industry, but undermines
the very integrity of America’s public and private
communications services.

Motorola intends to combat this conduct by
aggressively maintaining and enforcing its proprietary
rights to its hardware and software technology. Anyone
who has knowledge of illegal activities or has questions
concerning such activities is urged to contact Motorola
[nc. immediately at 1-800-325-4036. Contacts will be
kept confidential and may be made anonymously.

(M) MoTOROLA

™) and Motorola are trademarks of Motorola, Inc., @ 1993 Motorola, Inc.




Number 28 on your Feedback card

The “Hula Loop”

A stationary bidirectional hybrid three-element delta loop.

Cunvﬂntinna] wisdom preaches that direc-
tors and reflectors must be on opposite
sides of a driven antenna element to achieve
best performance in one direction; hence the
advent of the rotating beam antenna (Yagi-
Uda, Moore Quad, etc.). But by its very defi-
nition, “conventional” wisdom may only de-
scribe what has worked in the past. It does
not allow that something else may work as
well, or better; now, or in the future. Conven-
tional wisdom may lack vision. It may be in-
complete.

The rules of my QTH environment (a
planned community in Hawaii) preclude my
erecting a tower or rotatable beam of any
kind, yet out here in the ocean, at (about) 21
degrees north latitude, 158 degrees west lon-
gitude, I like to propagate mainly to the
NE/SW. For several years I have used a com-
mercial half-wave vertical to do just that, but
the declining solar cycle has forced me to
seek a bit more gain than produced by said
vertical, a bit less noise on receive . . . but
how to do it with a low launch angle, in at
least two directions simultaneously?

Many solutions are well-known, such as
using two driven radiators separated one half-
wave and fed in phase; or spaced one quarter-
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Photo A. The Hula Loop driven element at its feed point. Note

by Dean Frazier NH6XK

wave, fed 180 degrees out of phase. I wanted
a simpler solution because 1 wanted to avoid
two driven elements and the requirement for
proper electrical phasing.

Any bidirectional antenna I might erect
would have to have more gain than my half-
wave vertical. It would have to be put up in
the trees of the forest to the NE behind my
back fence. It would have to be fixed in loca-
tion and non-rotatable. It would have to have
sufficient gain both to the NE (to the main-
land US and Europe) and SW (to ZL-VK and
Africa) to make up for feedline losses result-
ing from a roughly 300-foot run from shack
to antenna. Virtually loss-less open wire feed-
er was out of the question due to “visual im-
pact,” and the antenna had to “blend” into the
forest scenery. The vertical loop was the ob-
vious choice fed by low-loss high quality
coax, and the delta loop, apex down, high
current region “up,” was chosen so [ could
take advantage of the simplicity of available
(and minimum) supports . . . the trees.

Gain would be easily enhanced in one di-
rection with a reflector “*behind” the driven
element (a la conventional wisdom), but how
to get some signal “out the back™ at the same
time? Electronic switching, grounding out el-
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the 1:1 Photo B. The bottom apex of the Hula Loop's t'ﬂra Nﬂr that n V-

ements, multi-driven elements, and pausing
were ruled out preemptorily. This had to be a
“no-fuss,” simple antenna.

So I again considered conventional wis-
dom as I poured over my textbooks in search
of a solution, Then I closed the books, and
closed my mind to conventional wisdom . . .
and the solution was obvious: Put a reflector
(or reflectors) on the west side of the driven
element for gain to the east toward the US
mainland, and put a director (or directors) al-
so on the west for a boost to the west, (e.g.
VK-ZL).

So, after much trial and error, working with
as many as two reflectors and four directors
nested within the reflector(s), and varying
their lengths (perimeters) and their spacing
from the driven element, the Hula Loop
evolved. It’s not very fancy or sophisticated,
but its simple form should not be underesti-
mated.

The final configuration survived the skepti-
cism of many fellow hams. It is explained be-
low and shown in Figure 1. First, let me point
out that prior to the utilization of the Hula
Loop, the best I could do to the East Coast of
America was 5/6 with the 3 dBd gain half-
wave vertical, whereas now | consistently re-

lon cord is used ro secure the antenna.



Scanners/Shortwave/GMRS/Ham

&8 COMMUNICATIONS

ELECTRONICS INC.
Emergency Operations Center

We're introducing new Uniden Bearcat scan-
ners that are just what you've been searching
for. Order your Bearcat scanner today.

ISave $10.00!

|on Bearcat® 8500)(I.T:

jor 760XLT scanners.

Lclehﬂlt our 25th anniversary with special savings on the radios listed
in this coupon. This coupon must be included with yous id order.
Credit cards and quantity discounts are excluded from this offer. Offer
valid only on orders mailed directly o Communications Electronics
Inc., P.O. Box 1045 - Dept. 730194, Ann Arbor, Michigan 48106-1045
U.5.A. Coupon expires February 28 , 1994. Coupon may not be used in
L njunction with any other offer. Cmﬂm may be photocopied. Add

15.00 for shjﬂpl i n the continental United States of America.

Bearcat@ ZSDOXLT-H
List price $649.95/CE price $339.95/SPECIAL

400 Channels - 20 Banks + Turbo Scan
Rotary tuner feature « Auto Store - Auto Sort
Size: 2-3/4" Wide x 1-1/2" Deep x 7-1/2" High

Frequency Coverage: 25.0000 - 549.9950, 760.0000 - 823.9950,

B49.0125 - B08.9950, 894.0125 - 1,300.0000 MHz.

Signal intelligence experts, public safety agencies and
people with inquiring minds that want to know, have
asked us for a world class handheld scanner that can
intercept just about any radio transmission. The new
Bearcat 2500XLT has what you want You can program
frequencies such as police, fire, emergency, race cars,
marine, military aircraft, weather, and other broadcasts
into 20 banks of 20 channels each. The new rotary tuner
feature enables rapid and easy selection of channels and
frequencies. With the AUTO STORE feature, you can
automatically program any channel You can also scan all
400 channels at 100 channels-per-second speed because
the Bearcat 2500XLT has TURBO SCAN built-in. To make
this scanner even better, the BC2500XLT has AUTO SORT

- an automatic frequency sorting feature for faster
scanning within each bank. Order your scanner from CEl.
For more information on Bearcat radio scanners or to
join the Bearcat Radio Club, call Mr. Scanner at 1-80{)-
423-1331. To order any Bearcat radio product from
Communications Electronics Inc. call 1-800-USA-SCAN.

Great Deals on
Bearcat Scanners

Bearcat 8500XLT-H base/mobile$369.95
Bearcat 890XLT-H base/mobile. $244.95
Bearcat 2500XLT-H handheld ... $339.95
Bearcat 855XLT-H base .............. $149.95
Bearcat 760XLT-H base/mobile. $199.95
Bearcat 700A-H info mobile ......$149.95
Bearcat 560XLA-H base/mobile... $84.95
Bearcat 350A-H info mobile ......$104.95
Bearcat 200XLT-H handheld......$199.95
Bearcat 148XLT-H base.................. $88.95
Bearcat 100XLT-H handheld......$149.95
Bearcat BCT2-H info mobile ......$139.95

New FCCRules Mean Last Buying
Opportunity for Radio Scanners

On April 19, 1993, the FCC amended Parts 2 and 15 of its
rules to prohibit the manufacture and importation of
scanning radios capable of intercepting the 800 MHz
cellular telephone service. Supplies of full coverage 800
MHz scanners are in very short supply. If you need
technical assistance or recommendations to Jocate a spe-
cial scanner or solve a communications problem, call the

Communications Electronics Inc, technical support
hotline for $2.00 per minute at 1-900-555-SCAN.

Bearcat® 8500XLT-H

List price $689.95/CE price $369.95/SPECIAL

500 Channels - 20 banks - Alphanumeric display
Turbo Scan « VFO Control - Priority channels
Auto Store - Auto Recording - Reception counter
Frequency step resolution 5, 12.5, 25 & 50 KHz.
Size: 10-1/2" Wide x 7-1/2" Deep x 3-3/8" High
Frequency Coverage:

25.000 - 28.995 MHz (AM), 29.000 - 54.000 MHz. (NFM),
54.000 - 71.995 MHz. (WFM), 72.000 - 75.995 MHz. (NFM),
76.000 - 107.995 MHz. (WFM), 108.000 - 136.995 MHz (AM)
137.000 - 173.995 MHz (NFM), 174.000 - 215.995 MHz. (WFM),
216.000 - 224.995 MHz. (NFM), 225.000 - 399.995 MHz. (AM)
400.000 - 511.995 MHz. (NFM), 512.000 - 549.995 MHz (WFM)
700.000 - 8239875 MHz (NFM), 849.0125 - B68 9875 MHz (NFM)
894.0125 - 1,300.000 MHz. (NFM).

The new Bearcat 8500XLT gives you pure scanning satisfaction
with amazing features like Turbo Scan. This lightning-fast tech-
nology featuring a triple conversion RF system, enables Uniden's
best scanner to scan and search up to 100 channels per second.
Because the frequency coverage is so large, a very fast scanning
system is essential to up with the action. Other features
include ¥FO Comirol - (Variable Freguency Oscillator) which
allows you to adjust the large rotary tuner to select the desired
frequency or channel. Coumier Display - Lets you count and
record each channel while scanning. Amfo Siore - Automati
cally stores all active frequencies within the s J)eﬂﬁul bank(s).
Auto Recording - This feature lets you record channel activity
from the scanoer onto a tape recorder. You can even get an
optional CTCSS Tome Board (Continuous Tone Control Squelch
System) which allows the squelch to be broken during u:num
only when a correct CTCSS tone is received. 20 banks - E
bank contains 25 channels, useful for storing similar frequencies
in order to maintain faster scanning cycles. For maximum
scanning enjoyment, order the following optional accessories:
PS001 Cigarette lighter power cord for temporary operation
from your vehicle's cigarette lighter $14.95; PSO02 DC power
cord - enables permanent operation from your vehicle's fuse box
$14.95; MBOO1 Mobile mounting bracket $14.95; BCOOS CTCSS
Tone Board §54.95; EX711 External speaker with mounting
bracket & 10 feet of cable with plug attached §19.95. The
BCB500XLT comes with AC adapter, telescopic antenna, owner's
manual and one year limited warranty from Uniden. Order your
BﬂﬂEﬂﬁILT from Communicatons Electronics Inc. today.
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The Uniden GMR100 is a handheld GMRS UHF 2-way radio
transceiver that has these eight frequencies installed: 462.550,
462.725,462.5875,462.6125,462.6375,462.675,462.6625
and 462.6875 MHz. This one watt radio comes with flexible
rubber antenna, rechargeable nicad battery, AC adapter/
charger, belt clip, F.C.C. license application and more.

Uniden GMR100-H GMRS Handheld ...$169.95
Uniden WASHINGTON-H SSB CB Base $189.95

Uniden GRANTXL-H SSB CB Mobile ....$§149.95
Uniden PC66XI-H CB Mobile.................. $78.95
Uniden PC76XL-H CB Mobile.................. $99.95
Uniden PC122XL-H SSB CB Mobile .....$107.95
Uniden PRO510XL-H CB Mobile............. $36.95
Uniden PRO520XL-H CB Mobile............. $49.95
Uniden PROS38W-H CB & Weather ...... $09.95

CIRCLE 356 ON READER SERVICE CARD

hm-:ihuld w:dehand Feceiver ... P 146995
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ICOM R100-H mobile 500 kHz.-1.8 GHz./12]1 memory .......... $649.95

ICOM R71A-H 100 kHz.- 30 MHz. base :alid $39.00 shipping) $1,029.95
ICOM R72A-H 100 kHz.-30 MHz. base (add $39.00 shlppm .§954.95
ICOM R7000-H base with 99 memory (add §49.00 ship .§1,249.05
ICOM R7100-H base with 900 I'.'II:III add §49.00 shi SI.ZE'EI.EH
IEﬂHEQ(IH}Hbﬁe}IZ’IIHz-ZGH $H9msm|:p §4,000.05
FCOM AH7000-H super wideband discone type antenna . - §109.95
Grundig Satellit 700-H portable with 512 memory &AC adapter$449.95
Grundig Satellit 500-H portable with 42 memory & AC adapter §349.95
Grundig Cosmopolit-H with integrated mini-cassetie recorder ... $179.95
Grundig Yacht 230-H le shOrtWave .........coecemenns $130.95
Grundig Traveller 2-H portable shortwave ... $70.05
Sangean ATS202-H ultra compact 20 memory shortwave ........... §79.05
Sangean ATS606-H ultra compact 45 memory shortwave ........... $149.95
Sangean ATSG06P-H shortwave with antenna & AC adapter ...... $169.95
Sangean ATSB00-H le 20 memory shortwave ............c..... $79.95
Sangean ATS803A-H portable with 55B reception & AC adapter §159.95
Sangean ATSB08-H portable 45 memory shortwave ... $159.95
Sangean ATS818-H le without cassetie recorder .............. $180.95
Sangean ATS818CS-H with cassette recorder ........cooviscnnns $200.95
smgem ANTGO-H pnruble shOrtwave anlenna ... §9. 95

Public s:l"ﬂf agencies re::pundlug o huaninm mlerlah lnddﬂnls
must have accurate, up-to-date weather information. The Davis Weather
Monitor [l is our top-of-the-line weather station which combines essen-
tial weather monitoring functions into one incredible package. Glance
al the display, and see wind direction and wind speed on the compass
rose. Check the barometric trend arrow (0 see If the pressure is rising
or falling. Our package deal includes the new high resolution 1/100 inch
rain collector part #7852-H, and the external temperature/ humidity
sensor, part #7859-H. The package deal is order #DAV1-H for §524.95
plus $15.00 shipping. If you have a personal computer, when you order
the optional Weatherllnk computer software for $149.95, you'll have a
powerful computerized weather station at an Incredible price. For the
IBM PC or equivalent order part # 7862-H. For Apple Mac Plus or higher
hldudiug Qum:lr: or I’uWEerI: order pi.r‘l i?EﬁE—H

Cobra CP910-H 900 MHz spmd spectrum cordless phnne 5299.9'5
ICOM GP22-H handheld global positoning SyStem ............ $699.95

WR200-H weather radio with storm alert ... . $39.95
RELM WHS150-H VHF handheld 5 watt, 16 ch. transceiver .... $349.95
RELM RH256NB-H YHF 25 watt synthesized transceiver ......... $289.95

Ranger RCI2950-H 25 watt 10 meter ham radio........cccce. $244.95
Ranper RCIZ970-H 100 watt 10 meter ham radio .. - $369.95

niden LRDSOCOW1-H Super wideband Iaser,-’rad:r Detector 1169 95
PWB-H Passport to Worldband Radlo by IBS .. $10.95
POL1-H Police Call for CT, ME, MA, NH, NY, Eli.l1 W ....................... $5.95
POLZ-H Police Call for DE, MD, NJ, PA ........oooricrrrcrienicrnrirrnaisssns $5.95
POL3-H Police Call for Michigan & Oho .. i
POL4-H Police Call for IL, IN, KY, W1 .. RSO TACN T L,
PﬂLEHFnI#:eE:EfurIAfES MN, Hﬁ,HE,Hil SI} ....................... $5.05
POLG-H Police Call for DC, F1, Gﬂ, NC, PR, 5C, VA, WY . ... §5.95
POL7-H Police Call for AL, AR, LA, MS, OK, TN, TX ...oococoocoororcre §5.95
POLE-H Police Call for AZ, €O, ID, MT, NM, NV, UT, WY ... $5.95

POLS-H Palice Call for California, Oregon & Wﬂhh‘lﬁ ............ $5.95
USAMMBNC-H magnet mount scanner anlenna with BNC ......... $29.95

USAK-H VHF scanper/VHF transmitting antenna with F'LES'EI' -$29.95
USASGMBNCH glass mount scanner ant with BNC connector . $29.95
USASGMM-H gl!tss mount scanner antenna with Motorola lai:i 52".'-]' 95

It's easy to order from EE:I. Mail r.lrdﬁrs to: Communica-
tions Electronics Inc., Emerge mg' Operations Center, P.O. Box
1045, Ann Arbor, Michigan 48106 U.S.A. Add $15.00 per
radio for U.P.S. ground shipping and handling in the conti-
nental U.S.A unless otherwise stated. Add $8.00 shipping for
all accessories and publications. Add $8.00 shlpgmg per
antenna. For Canada, Puerto Rico, Hawaii, Alaska, P.0. Box,
or APO/FPQ delivery, shipping ch:rges are two times conli-
nental U.S. rates. Michigan residents add state sales tax. No
COD's. 10% surcharge for net 10 billing to qualified accounts.
All sales are subject to availability, acceptance and verifica-
tion. Prices, terms and specifications are subject to change
without notice, We welcome your Discover, Visa, American
Express or MasterCard. Call 1-800-USA-SCAN to order toll-
free. Call 313-996-8888 if outside the U.S.A. FAX anytime, dial
313-663-8888. Order your new electronic equipment from
Communications Electronics Inc. today.

Scanoer Distribution Center and CH are irademarks of Communlcations Blecrondcs [oc
Sabe dates |7/26,/93 - /2894 AD #111193GEN Copyright © [9%4 Commmnications Elecironies [mnc

For credit card orders call

1-800-USA-SCAN

Communications Electronics Inc.

Emergency Operations Center
P.O. Box 1045, Ann Arbor, Michigan 481061045 USA
For information call 313-996-8888 or FAX 313-663-8888
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Photo C. Another view of the Hu!a Laup s mnsrmmm: ThE’ antenna bfends into the scenery

when viewed from a distance.

ceive 5/9 or 5/9+ reports. To Australia and
New Zealand, the vertical consistently beat
my original single-element and eventual two-
element delta loop, but now it’s the other way
around by 2 S-units. Short path to South
Africa over Antarctica, I'd get 5/3 on the ver-
tical and 5/2 on the conventional two-element

delta loop. and now it's more like 5/7-5/8 on
the three-element loop. To Europe over the
North Pole, it used to be 5/5-5/6 with the ver-
tical, and now it’s 5/8-5/9-5/9+, even as the
solar cycle declines, with the hybrid delta
loop.

I can still communicate to Asia and South

America with the vertical and a Loop Sky-
wire, but not as well as the Hula Loop does to
the northeast and southwest, from Hawaii.

The Hula Loop’s Design

The Hula Loop consists of a driven delta
loop, apex down, behind which is a passive
reflector 3% longer around than the driven, in
which is nested a director cut 3% shorter than
the driven. The reflector-director combination
(which I call the Diflector) is spaced 0.16
wave (about 8'8" on 17 meters) from the dnv-
en element. This wide spacing results in the
feed point impedance being in the 80-100
ohm range, as usual for a full-wave single-el-
ement loop, so feeding with 50 ohm coax
(Belden 9913) tenmnaung in an odd mu]tlple
of 75 ohm coax is appropriate (V50 x
71 ohms). Moving the diflector lﬂwards l'l‘lE
driven element would eventually bring down
the feed point impedance to 50 ohms at some
particular spacing, allowing a “straight in-
feed” with 50 ohms, but the forest in which
the loop is erected does not allow this luxury.

After cutting the driven element by using
the formula (1005/f MHz = length in feet)
and forming an equilateral triangle with the
feed point at the bottom apex, and after hav-
ing put the element “in situo,” I then tuned
this driven element to resonance, then mea-
sured its final length (or perimeter). Then |
cut and placed the diflector by this formula: If
the final tuned length of wire in the driven

Each Side

Nylon /'

Support

Diflector Element
(Outer)19’
(Inner) 17' 11" Each Side

1/2" Each Side

Lines

Driven Element
18'6"
'
27' Above
Ground
v

8'8"

All Wire
#12 Stranded Copper
PVC Covered

Space
Between
Corners Is
7-13/16"

Figure 1. Construction of the Hula Loop, an 18 MHz bidirectional three-element delta loop antenna.
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element comes out to be “L” feet, then cut the
reflector according to 1.03 x L, and cut the
director according to 0,97 x L. Both the re-
flector and director are then shaped into equi-
lateral triangles, and the director is nested in-
to the reflector using non-conductive material
(nylon line) at the corners.

The reflector and director are closed para-
sitic loops; the driven element is open at its
bottom. One end of the wire connects to one
side of a 1:1 current balun, the other wire end
o the other side of the balun. The quarter
wave of 75 ohm coax then connects (screws)
to the base of the balun, and its other end
joins to 50 ohm coax (thence back to the
shack) via a barrel connector. The balun is
not a necessity, but if not used, I suggest that
you wind and tape about six turns of coax
(roughly six inches in diameter), directly at
the feed point to act as an air-choke to RF.
This will help to decouple the coax braid
from the antenna to aid canceling RFI-TVI
causing currents on the coax braid. Whatever
method of putting power into the antenna is
used, seal all exposed conductors from the el-
ements. | use #12 stranded copper wire, PVC
covered, for the driven element, director, and
reflector. Be advised that the beginning
length around the driven element (1005/f
MHz = feet) probably won’t work out quite
right due to the detuning effects of not only
the diflector (a small effect at 0.16-wave
spacing), but primarily due to the particular

final antenna environment . . . proximity to
metal, wood, etc., and due to variation in
length from the formula (1005/f) because of
different wire gauges.

The driven element and the diflector are
hung vertically, using nylon line attached to
the upper comers. The driven feed point and
the bottom apex of the diflector are prevented
from swaying in the wind with light nylon
line tied off to low bushes or ground stakes.
As the figure shows, the Hula Loop is simply
constructed.

Results

On-the-air signal reports indicated the fol-
lowing: To the NE (US mainland and Eu-
rope) signal reports are aboul the same as
when the loop was configured as a conven-
tional two-element delta loop (driven and re-
flector), and 3 to 4 S-units stronger than the
commercial half-wave vertical (very nearly
the same coax line loss at 18.113 MHz, to
both antennas). To the SW (VK-ZL and
Africa), the conventional half-wave vertical
beat the two-element delta loop by 1 to 1-1/2
S-units, but with the diflector in place, the
three-element Hula Loop is better than the
vertical by 2 S-units,

I suspect 1 may have “lost” 1/2 to 1 dB to
the NE with the Hula Loop, compared 1o a
two-element delta loop. [ now have a narrow-
er half-power beamwidth, but the gain “out
the back™ is startling.

In any event, with the Hula Loop I now put
more signal both NE and SW than ever be-
fore with a 3 dBd half-wave vertical or with a
conventional two-element delta loop.

All work was performed on the 17 meter
band, at 350 watts.

I encourage others to experiment with di-
rectors nested within reflectors to see the ef-
fect on forward and rearward gain, compared
to that of a conventional two-element loop
antenna, keeping all antennas at the same
height over the same ground. The flat-top of
my Hula Loop is at 27 feet which puts the
centroid of the triangles at about a third wave
. . . raising the top to perhaps 35 feet would
more nearly place the centroids near half-
wave, with a resultant lowering of launch an-
gle, but such may not be possible in the forest
within which | work. In any experimentation
with the diflector concept, however, as many
variables must be eliminated from the prob-
lem. Conditions should be made the same for
both the antenna under experimentation and
with the control antenna, to allow any differ-
ences between the test and control antennas
to become apparent.

Special thanks to Ron Turner KD6FZ, Del
Mar, California, and Tony Thomas ZL2ANT
and Jock Campbell ZL1ACW of North Is-
land, New Zealand, for their help in extensive
on-the-air testing of the Hula Loop against
the two-element delta loop and the commer-
cial halt-wave vertical.

baud packet only to become quickly discouraged?

the rest!
Consider these important features. ..

path to 1Mbps
separate RS-232 or RS8-422 interface

* Free firmware updates
For information contact your distributor, or...

~

Email: info@gracilis.com

Fast Packet Ticket!

The PackeTwin™ Wireless Communications System

Thinking about the move to packet radio? Or have you already tried 1200

At Gracilis, we've got the ticket to the kind of speed you're looking for.

Using our PackeTwin system with your existing IBM®-PC or compatible,
you’'ll easily be able to communicate with other packet radio stations at rates
of 9600 or 19,200 baud. If higher speeds are desired, the popular WA4DSY
modem can be constructed and added to provide operation at 56,000bps.

When you order our PackeTwin Wireless Communications System, you'll get
a plug-"n’-play 9600/19,200 baud system, complete with modem and palm-
size two walt UHF transceiver. You supply the PC and antenna—We supply

« Exclusive use of the PC’s DMA channels provides an upgrade
* A second channel is included that can be used to provide a

* Free software provides access to AX.25 and TCP/IP networks

GI'E!C]HS The new name in Packet Radio
623 Palace Street, Aurora, IL 60506 Ph:(708) 801-8800/FAX:(708) 844-0183

|BM is a reglsiered iredemark of Intemational Butiness Machings Inc ; PackeTwin |2 & radamark of Gracllig, Inc.

DON'T MISS THIS ONE!

GREATER BALTIMORE
HAMBOREE AND
LUTPUTERFEST

HOST TO THE

ARRL MD STATE CONVENTION

Call:

CIRCLE 291 ON READER SERVICE CARD

AVAVAVAISIET

MARCH 26 & 27, 1994

Maryland State Fair Grounds
Timonium, Maryland

THE LARGEST SHOW OF ITS KIND
IN THE MID-ATLANTIC AREA

ARRL Forums & Programs e Banquet
10 Acres of Indoor and Outdoor Sales
3 Buildings e 1,100 Indoor Spaces
Buildings for Dealers & Manufacturers
Indoor Fleamarket e Outdoor Tailgate
FCC Exams e Acres of Parking

Over 16,000 Attended Last Year!
VENDORS: All spaces by advance sale! Register NOW!

410-HAM-FEST
Or: 1-800-HAM-FEST
Anytime, for Voice or FAX Info

Write: G.B.H.& C.
Post Office Box 95
Timonium, MD 21094
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Number 6 on your Feedback card

The Quad Charger

A constant current NiCd charger.

Every ham I know uses NiCd batteries at
one time or another. “Nicads™ are nice,
but they pose the never-ending challenge of
keeping a charged set on hand. This often
requires Kkeeping a number of various bat-
tery packs or individual cells in ready-to-use
condition. Most battery chargers are de-
signed for one particular size individual cell,
or for particular battery packs. It can be ago-
nizing to have the wrong battery pack on the
charger while the one needed is yet to be
charged.

Finding the correct charger or setting a
variable voltage charger to the proper volt-
age is an unnecessary hassle. A more useful
charger would allow for charging several
battery packs or individual cells simultane-
ously, and would accommodate battery pack
voltages ranging from one cell up to eight or
more cells; that is, 1.25 volts up to about 12
volts.

The Quad Charger described here was de-
signed and built to take the hassle out of us-
ing NiCds. The unit as described provides
charge rates for most common NiCds, and
provides several trickle charge rates too.
Since this unit provides a constant charge
current, the output voltage automatically ad-
justs to that necessary for the battery or pack
being charged. NiCds are charged based on
the amount of current and the duration
(time) that current is injected into the NiCd,
SO a constant current is a good way to charge
them.

The Quad Charger will charge up to four
different N1Cd cells or battery packs at the
same time. It is easy to build via the PCB
layout provided, or via point-to-point wiring
on perf board. The circuit i1s straightforward
and without gimmicks or tricky adjustments.

by Marion D. Kitchens K4GOK

125
N OuT _ﬁf A ﬁh:\
LM317 R
Al L wrrem
| T

\ o

=

Power Current = 125 | R * .
Supply

\V

Figure I. LM317 as a constant current
SOUITE.
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All parts are readily available from suppliers
such as Digi-Key.

Theory of Operation

The versatile LM317 voltage regulator is
readily usable as a constant current regulator
by simply connecting the IC to a resistor.
The LM317 is designed to maintain 1.25
volts between its output pin and its “adjust”
pin. The electronics within the IC will react
to assure that this condition exists at all
times (as long as it is physically possible).
That means you can put a resistor between
those two pins and the LM317 will deliver a
constant current through the resistor. The
current will then be regulated by the IC in
accord with Ohm’s Law. All we have to do
is connect the desired load, in this case the
battery or pack to be charged, in series with
this constant current.

Examine Figure 1. The voltage from the
supply is applied through the LM317,
through the resistor, and to the load. The in-
ternal circuitry of the LM317 maintains a
constant 1.25 volts across the resistor. If the
resistor is 125 ohms, the current will be 10
mA. If it is 12.5 ohms, the current will be
100 mA. Since the current in a series circuit
is the same in all parts of the circuit, the load
will also have a regulated, constant current.
The value of that current will be determined

by the value of the resistor.

Note that the current is independent of the
load. The current through a single 1.25 volt
AA cell will be the same as that through a 9
volt battery pack. And to the obvious ques-
tion, yes, it is the same for a zero ohm load,
i.e. a short circuit. (A constant current supply

Section -
ON-OFF i
Power &
Supply Section
Input ¥ Output
! { |
A
B
Section -
z #3 Output
——
LED
Section -
#4 Output
2

Figure 2. Quad Charger system schematic.



Small Talk

MICRO I.I & 2.1 VOICE RECORDER IDENTIFIERS @& %" P =

6-12 Vdc FULLY ASSEMBLED (NOT A KIT), INCLUDING MICROPHONE, Wi E
GEARHEAD SWITCHES AND FULL DOCUMENTATION MICRO | | INTRODUCTORY PRICE iy
- SAVE YOUR VOICE - NATURAL VOICE RECORDING 95..16 SECOND
DURING A CONTEST - 10KHz SAMPLE RATE 60 SEC. - $79.95
- 60 OR 16 SECOND - 7-I5 YOLT OPERATION '
Excellent motor for displays, robotics and other me- VERSIONS AVAILABLE - INFINATE RECORDING (EEPROM) M I[@VERAR I ]I0] R4
chanical applications. No load ratings: 48 RPM @ 6 Vdc - STATION LD. - 8 OHM SPEAKER OUTPUT 95 (4 SECOND
92 RPM @ 12 Vdc. Motor dimensions: 1.08" diameter | - 100 YEAR MEMORY - GREAT FOR REACON OR 10 0 'EE C- 511995
X 1.4" long. Gearhead dimensions: 1.34" X 0.93". Final JEL. -
drive shaft is 1/8" diameter X 0.35" long. A 0.55" diame- WI.IT POWER FOX HUNTING

MICRO 2.7: ADDITIONAL FEATURES

- COR OR SQUELCH KEYED - YARIABLE LD.TINER Fibnst |
- Sy KEY OUT PUT - HULTI-FUNCTION DIPSWITCHES
| 145 CATALYN STREET SCHEMECTADY, NY 12303 - AUDIO MUONG HCRD 21: 257 X 15"

TECH. SUPPORT: (518) 381-1057  OSDER B1 PHONE OR ML « IN USA ADD 53 FOR S84
TECH. FAX: 'I”SIB:. 381-1058 = (0D, CHARGES APFLY = Y5 RESIDENTS ADD 7% SALES TAY

ter gear is press-fit onto the shaft.

CAT # DCM-43 9 5 o h
® eac

RECHARGEABLE
GEL CELL BATTERIES

Maintenance free,
rechargeable gel
cell batteries are
an excellent back-
up power source
for alarms, com-
munications
equipment, light-
Ing or computers.

They can be used
in any position and can be trickle charged for long peri-
ods of time. These were removed from new equipment
and are guaranteed functional.

ANG RE L O

"Z;trﬂ-GEMEF_HING
. ORDERS ONLY: CALL 1-800-588-4300

CIRCLE 281 ON READER SERVICE CARD

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

TO ORDER
CALL TOLL FREE

1-800-292-7711
1-800-445-3201 (Can.)

24 HOUR ELENCO e« HITACHI « B&K PRODUCTS

SHIPPING GUARANTEED LOWEST PRICES
AFFORDABLE - HIGH QUALITY ~ ELENCO OSCILLOSCOPES

Hitachi Compact Series Scopes

W-212 - 20MHz Dual Tracs £399

6 Volts @ 4 A/h CAT# GC-64 2 YEAR WARRANTY 525 - S0MHz, Cursors 3985

g : V-523 - 50MHz, Delayad Swaap 5849

Panasonic # LCREV4P or squiv. $12.00 each V-522 - 50MHz, DC Otfset 5895

272" X 1.8/ X 4" high = ! V-422 - 40MHzZ, DC Ofsat §795

V222 « 20MHz, DC Cfigat L6549

V-050 - 60MHz, Dual Trace 51.149

12 Volts @ 1.2 A/h CAT#GCa212 V-665A - 60MHz,0T, wicursor 51,325

Yuasa # NP1.2-12 or Equi‘u'. 7 50 S u-TﬂEtE - T"JIJ'I'I.l'IE-e-I_N Dual Tr:aca $1.385

; Tt . each e o V-1085A - 100MHz, OT, wicursor $1,549

3.8" X 1.817 X 2" high. $ v HEBEW. e s W-1083 - 100MHz, QOT. wicursor £1.395

STANDARD SERIES DELUXE SERIES S N e

12 Volts @ 2 A/h  CAT#cc122 S-1325 25MHz $349 S-1330 25MHz $449 ST IR e e -
Yuasa# NP2-12 or equiv. S-1340 40MHz 5495 5-1345 40MHz 5575 B&K OSCILLOSCOPES

y - " i 8.50 each 5-1365 60MHz 5849 5-1360 &6DMHz 5775 2120 - 20MHz Dual Trace $389

5.892" X 0.79" X 3.5" high
: : ; Features: Fagiures: 2125 - 20MHz Delayed Sweep £538
M High Luminance §* CAT M TV Sync B Delayad Swesp B Dual rme base 15418 - 40MHz Dual Trace $£595

2160 - BOMHz Dual Trace, Delayed Sweep,
Dual Time Base 5543
2190 - 100OMHz Three Trace Dual Time Base,

W [lluminated interna
gragicule

W Automatic Beam Finder
W [ Axis Modulation

M Built-in Componant Test
W Plus all the feaiures of the *aftordable” series

W 1mY Sensitvity W 2 - x1, %10 Probes
W X-Y Operation W Complete Schamatic
B Voliage, Time, + Freguency diferences dizplayed
an CRT thru the use of cursors (S-1365 only)

B Plus much, much more

CAT# GC-127

12 Voltis @ 7 A/h

Yuasa # NP7-12 or equiv.
5.95" X 2.53" X 3.71" high $ 25.00 each

Digital Capacitance Meter Digital LCR Met i
12 Volts @ 12 A/h cAT#Ge2 A R et | B "SRR L IO FLUKE MULTIMETERS
: : uitimeter Scopemeters {All Models Available Call)
H’uasfl # NP 1"2-1 2or quw_ $ 35 00 h i = by Elenco r $125 roiegial e nvinsic POk <=k
5.93" X 3.83" X 3.69" high . eac 2 $58.95| - ¢ Maasites I $39.95 | Modeiss  $1.543.00  Model 701 $65.00
8 Fannes | e Cails 1uM-200H o ¥ Modei 97 §1,785.00 Model 7711 £149.00
pf-20 'ﬂﬂﬂ!‘.ﬁh:l “:"f:a.'_':" Caps . 1pl-200uf .Iﬂﬂ-t'ill'!l-r"::: 10 Series Wiodal 7911 169.00
ELECTROLUMINESCENT = AR i B es 1200 =0 | Mossi 10 56295 80 Serles
“Gi St R Hig 1" Cisplay  Zero control wi Caze | Big 17 Display by Elenco Madei 12 »78.93 Modei B7 5288.00
oW otrip :
P Quad Power Supply XP-580 Triple Power Supply XP-620 AM/FM Transistor o Trus RMS 412
PRy / ansisto e
$79.95 Assembled 75 Radio Kit EE  Digit Multimeter
n - SRt Kit 550 | with 52 page Training Course e M-700T
i H-1D'25 JPgﬁgﬂ - il 2015V @A - 9 : 135
glow strip SV @ 34 i oo 20i5v@1A | §37 05 Mﬁ?ﬂ? 08 .
gperates on AV @ 5A T e (or 4to 30V @ 14) _ : 05% DC Accuracy
1 Wadae in USA by Elenco gna 5V @ 34 14 Tranzistars # 5 Diodes . 1% Resistance
—— i 80-120 Vac. Fully roqulabod and shoft cirou-peotwetad All the desired Featres for doing experiments. | Makes a great school project Ml i
Emits a soft pink/white glow when energized. Greal Madz in USA by Elenca Feaiuras shon qreull protecixn, il supplies. | - AM Radio Kit AMS50 $18.98 ' by Elenca

for backlighting control panels and special effects. Function Generatar

XK-500 Digital / Analog Trainer

Sweep/Function Generator

Thin and flexible, can be used on curved surfaces. :
4" thick. 2 i : with Freq. Counter : Blox| a compieia mini-lab fer suilding, testing, protatyping analog and digital circuis
0.04" thick. wire connection. CAT# GS-510 B it § 5239 . #3600 Elerce’s Digialdnalog Trainer 5 specaily designed for school projects, wilh 5 builf-in powear
# T 1 e 'E?_&w.ﬁgg: -:E__ e h'j' Elenco supplies, Mcodes 4 funcian gersarabar w ih coanmrausly vanable, sine. Enangular, SHudre wave
it Elenco Fanms a4t i 2 lorme, A power suppias are regulated and protectsd S3ainst sharts
. Ench SR o b Mﬂ E!EI GF"EHEE $2'E u 95 Fower SIIPP”E'E
Sine, Squara, Triangle, Pulse. Ramp | . Frovides sine, Iriangle, square B Vanable Fomer Supply

2 to 2MHz, Frag Courter 1-10MHz | Kit wave ram 15z to 1MHz B o125 h--_-‘_:;-:élc % § Amp

| 4 ’ jal 29 o 1 A&rmaj

ORDER TOLL FREE cternal Unear & Logic Sweep | §26.95  AMor M amabiny | o ;L2510 N0 S 1 A

[-1 28 1 - EVDC @ 1 Ampl

1-800-826-5432

CHARGE ORDERS to Visa, MasterCard or Discover

TERAME: Minimum arder $10.50 Shippng and handling for the 48 conlinantal LS A
54 00 per order. AR pthers inchuidng AK, Hi, PR or Canada muost pay full shipging. All
orclars sefvered in CALIFORNIA mast include state sales lax (7 25%. 7.5%. 7 Th%
3 _25%%, 8.5%} COuantities Limided. RO G0, 0. Pricoes Subiecl 1o chango w'ou] notice

MAIL ORDERS TO:

Call Or WCR ALl ELECTRONICS
Eor A Free BREICLINEN

P.O. Box 567
64 Page Van Nuys,
CATALOG

California
Cutside the U.S-A

91408
sand $2.00 postage

FAX (818) 781-2653

CIRCLE 194 ON READER SERVICE CARD

Learmn to Build and Program
Computers with this Kit

Includes; A Fans, Assembly and Lesson Manug
Maodel
Mn-8000

$129.00

by Elenca

=8 -] g SErAS M y oL U] 8 Complang & 5, Chir
Mgra-Master maines Baches you 0 writd N AAMs
HOME ard run @ B0RS mEroprocEmasor, which ugas
saeiar maching language as 1BM PC

WE WILL NOT BE UNDERSOLD

IL RES add 7.75% TAX
PROBES INCL ALL SCOPES & METERS

Elenco Wide Band
Signal Generators

B 12V0E & Ama

8 12DS @ Ara

B «SVDC & 1 Amp

B JI0VAL Cemier lapped
@ TEYAC 31 1 AmE

150MHz built-in counter 5239

C&S SALES INC.

FAX: 708-520-0085 = (708) 541-0710

Analog - Section
B Funcisdn Gengracar 3o,

B Frequency ddpusisole » live

Digital - Section

Triangistar. Souiars wawe [oeds
FRNes rarm % TI0KHE TR ] e
Fire frequency adiual
A TS b 0wkl

DT arisel

dAsauiaron 7L sk

N Eqghtdamawches N TR ; i
B Two na Dounce wogic swlihas " e I
EG'WQU $1 1 g B ALED s&adouis f?L SuFeEred I oA 1 0 ey i L
AF Freg 100K-450MHz AM Madula- W Clotk irequahcy ! 18 HIOKHD i
tion of 1KHz Yarahls AF oulpul 5 s 'a';“" amphiude SUFP souare wave
2 s readooards "
$G-9500 w! r”g”al DSEFI[HH' 5 N I srogdboards - #acn corcain §153.95

Assembled 212995 Kit
15 DAY MONEY BACK GUARANTEE

A g powls dhgle 1 580
FULL FACTORY WARRANTY
WRITE FOR FREE CATALOG

TS SUBAECE IO CLARMNG]

CIRCLE 184 ON READER SERVICE CARD
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is preity neat because a short across the out-
put is perfectly acceptable and causes no
harm!)

The LM317 requires a certain amount of
current in and of itself to operate. This is
identified as the “quiescent” current in the
literature. The quiescent current flows from
the supply through the LM317, out of the
“adjust” pin, and into the load. Its value is
typically around 0.35 mA, and can be ne-
glected in most cases. If you want exact cur-
rents. however, you will have to account for
that current in any analysis or adjustment of
the circuit. Using pots in the circuit allows
for exact setting of the current, including ef-
fects of the LM317 quiescent current. Be-
cause of the quiescent current. the OFF posi-
tion of the rotary switches will result in a
small current in any connected load.

The LM317s must be able to dissipate the
heat generated when they are used in the
Quad Charger. The thermal “design point™ is
reached when operating at the maximum
supply voltage and maximum output current,
with the output shorted to ground. Assuming
a 13.8 volt supply and 150 mA. the maxi-
mum power the LM317 must dissipate as
heat 1s just under 2 watts. It requires a heat
sink to do that without overheating.

Figure 2 shows the system schematic of
the Quad Charger. Figure 3 shows the de-
tailed schematic of one of the four identical
charger sections,

Construction

The Quad Charger is basically a simple
circuit, but with lots of connections. PCB
construction 1s recommended because of the
number of solder connections involved;
however, point-to-point wiring on perf board
is quite feasible. See Figure 4 for the PCB
layout and parts placement. The parts place-
ment drawing shows where the parts are lo-
cated on the PCB. The pots can be replaced
with fixed resistors if exact currents are not
required—see “Alternate Construction” be-
low.

It is good practice to build one portion of
the Quad Charger at a time. Install the pots

36 73 Amateur Radio Today = January, 1994

FPhoto B. Resistors on foil side of PCB.

first. Trimmer pots R4, RS, and R6 have
fixed resistors in parallel. These resistors are
mounted on the solder side of the PCB. In-
stall the fixed resistors after installing the
pots.

Note the orientation of the four diodes,
and install them correctly. Observe polarity
when installing the eight tantalum capaci-

Photo C. LM317 mounting, showing off-set arrangement.

tors. Don’t forget to install the jumper wire.
Make all the connections to the output
jacks and rotary control switches. If using
coaxial output jacks, make sure you maich
the jacks and plugs. Many coaxial jacks and
plugs look alike but are not compatible.
Note that there 1s no connection to the first
(OFF) position of the control switches. The

R1

R2 R3 R4 RS Rb

1N40O1

Power
Supply

Constant

Current
Output
e —

Figure 3. Quad Charger schematic (one of four identical sections).

Photo D. Assembled board.



Number 7 on your Feedback card

DEALER DIRECTORY

DELAWARE

New Castle
Factory authonzed dealer! Yaesu, ICOM,
Kenwood, Ten-Tec, AEA, Kantronics, DR-
S| Mfg., Ameritron, Cushcraft, HyGain,
Heil Sound, Standard Amateur Radio,
MFJ, Hustler, Diamond, Butternut, As-
tron, Larsen, and much more.
DELAWARE AMATEUR SUPPLY, 71
Meadow Road, New Castle DE 19720.
(302) 328-7728.

NEW JERSEY
Lodi

MNorth Jersey's newest Two Way Radio
and Electronics Dealer is now open.
Sales of Ham, Business, Marine and C.B.
two way equipment as well as Scanners,
Sshortwave, Electronic Kits, Antennas,
Books, Cable Boxes and more. Friendly
service and low prices. Advanced Spe-
cialties, 114 Essex Street, Lodi NJ
07644. (201) VHF-2067.

NEW JERSEY
Park Ridge

North Jersey's oldest and finest Short-
wave and Ham Radio Dealer. Three min-
utes from Garden State Pkwy and NY
Thruway. Authorized Dealers for AEA, Al-
pha Delta, Diamond, ICOM, Japan
Radic Company, Kenwood, Vectronics,
Yaesu, Ham Sales, Lee WK2T. GILFER
SHORTWAVE, 52 Park Ave., Park
Ridge NJ 07656. (201) 391-7887.

NEW YORK

Manhattan
Manhattan’s largest and only ham Radio
Store, also full line of Business, Marine,
Aviation, Shortwave Radios and Scan-
ners, and Cellular Phones and Beepers.
Large selection of Books, Antennas, Test
Equipment, coaxial cable and parts. Full

Service Repair Lab on premises. Our
44th Year . . . We carry all major lines:
MOTOROLA, ICOM, KENWOOD, YAE-
SU, BENDIX-KING, ASTRON, AEA,
SONY, PANASONIC, MFJ, CCTV CAM-
ERAS AND MONITORS, BIRD
WATTMETERS, FREQUENCY COUN-
TERS, SCANNERS, HYGAIN, VIBRO-
PLEX, HEIL, CALLBOOK, ARRAL, OTH-
ER PUBLICATIONS. Open 7 days M-F,
96 p.m.; Sat., 10-5 p.m. Sun. 114 p.m.
We ship Worldwide. Call, Fax, or write for
information and prices. Your one Source
for HAM and Business Radios . . . BAR-
RY ELECTRONICS, 512 Broadway,
New York NY 10012. (212) 925-7000.
FAX (212) 925-7001.

OHIO
Columbus

Central Ohio’s full-line authorized dealer
for Kenwood, ICOM, Yaesu, Alinco,
Japan Radio, Standard, AEA, Cushcraft,
Hustler, Diamond and MFJ. New and
used equipment on display and opera-
tional in our new 10,000 sq. ft. facility.
Large SWL Department, too. UNIVER-
SAL RADIO, 6830 Americana Pkwy.,
Reyneldsburg (Columbus) OH 43068.
(614) 866-4267.

PENNSYLVANIA
Trevose
Authorized factory sales and service.
KENWOOD, ICOM, YAESU, featuring
AMERITRON, B&EW, MFJ, HYGAIN,
KLM, CUSHCRAFT, HUSTLER,
KANTRONICS, 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 message can contain up to 50 words for as little as $420 yearly (prepaid), or $210 for six
months {prepaid). No mention of mail-order business please. Directory text and payment must reach us 60 days in advance ol
publication. For example, adverising for the April '92 issue must be in our hands by February 1st. Mail lo 73 Amateur Radio Today.

70 Rte, 202 N, Peterborough, NH 03458,

6 6'The R8 is a like a breath of
fresh air, with its ground-up
engineering and up-to-date digital
control from the front panel...

a quality HF receiver of American
manufacture that should successfully
compete on the world market. 29

Bill Ciarke
73 Amateur Radio Today

66 Overall, the Drake RS is
simply the best radio
we have ever tested for
quality listening to programs...
There's nothing else
quite like it. 9’

Lawrence Magne
Mionitoring Times

6 6 The best of the best
for high-quality listening to news,
music and entertainment from afar.
Superb for reception
of faint, tough signals, 7 7
Editor's Ghoice
Passport to Worid Band Radio
Tabletop Receivers for 1992

AMATEUR TELEVISION

el TVC-4G
Made in USA

SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13 or weather radar during
significant storms, as well as home camcorder video. [f
it is being done in your area on 70 CM - check page 461
in the 93-94 ARRL Repeater Directory or call us, ATV
repeaters are springing up all over - all you need is one
of the TVC-4G ATV 420-450 MHz downconveters, add
any [Vsettoch?2,3o0r4and a 70 CM antenna. We
also have downconverters, antennas, transmitters and

amplifiers for the 400, 900 and 1200 MHz bands. In fact
we are your one stop for all your ATV needs and info.

Hams, call now for our complete ATV catalogue!
We ship most items within 24 hours after you call.

(818) 447-4565 m-t Bam-5:30pm pst.  Visa, MC, COD

Tom (WEORG)
Maryann (WB6YSS)

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91007

CIRCLE 147 ON READER SERVICE CARD

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
“the best of the best,” delivering “unparalleled all-around listening performance”
that is “right up there with the best for DXing.”

So if you want to keep up with a changing world, and you're not listening to a
Drake R8, we'd like to suggest you make a change. Call 1-800-723-4639 today for
more information about the RS, to find the dealer nearest you, or to order an R§
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 R8.
[f you're missing it, what in the world are you listening to? ;

R.L Drake Company
P.0. Box 3006
Miamishurg, OH 45343
USA.

p— S S— 1 ]

In touch with the world.
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\LM&M?, 4 Places

O
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) B R

To Power Supply

2.2 M Tant

=

e ——

o

O Ly L2352~ §Places

NOTE: R4, 5, 6 Have Parallel
Resistors On Back Of Board

Output Jack
Typical Wiring, 4 Places

Select Switch

Figure 4. PCB layout (view from the component side), and parts placement.

OFF lug on these switches should therefore
have nothing connected.

Mount the LM317s to the board in a verti-
cal position, orienting them as shown in the
photos and parts placement drawing. Bend
the LM317 leads so that the mounting tabs
are offset about 1/8" beyond the edge of the
PCB. The LM317s are used to mount the
PCB inside the cabinet. Solder the LM317s
to the PCB, mount the LM317’s to the heat
sink, and the PCB requires no further
mounting. A completed circuit board is
shown in Photo D.

The Parts List describes the components
used in the Quad Charger. It is important to
put the LM317 ICs on a good heat sink
(Photo E). Be sure to use insulators between
the LM317s and the heat sink. The LM317
mounting tabs must not make electrical con-
nection to the heat sink or to each other. If a
metal enclosure 1s used, the rear panel might
make a suitable heat sink. Photo E shows the
heat sink I used. It is considerably more than

adequate.
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Alternate Construction

The recommended construction for the
Quad Charger is with pots for adjusting the
charge currents. However, since there is
nothing critical about charging NiCds with
an exact current, combinations of fixed re-
sistors can be substituted for the pots. Table
1 shows several combinations of fixed paral-
lel resistors that can be used. Any pair of re-
sistors from column A, B, or C can be used.
Select a pair that you have readily available.
The chart shows, for example, three possible
combinations (12/22, 15/20, 18/15) for R6.
[The notation “12/22” means a 12 ohm re-
sistor 1n parallel with a 22 ohm resistor.]
Any of the pairs shown for R6 will produce
approximately 150 mA charge current. A
current variation of +/-10% from that recom-
mended will not be significant in charging
NiCds.

Because the quiescent current mentioned
above is a substantial part of 1 mA and
varies between individual LM317s, a bit of
trial and error may be required to get a suit-

able set of fixed resistors at R1. But since
this is a trickle charge setting, don’t worry
about obtaining an exact current value.
There is nothing special about having four
sections to the Quad Charger. Any number
of charging sections can be constructed by
adding or deleting sections. Typically, a
builder will underestimate the need, so build
more than it now appears you will use. This
is a highly useful circuit; save yourself some
hassle and don’t underestimate your needs.

Supply Voltage

Some notes are in order about the power
supply to be used with the Quad Charger.
Obviously a NiCd pack can’t be charged
from a supply of lesser voltage. Further, the
LM317 requires about 3 volts across its ter-
minals for proper operation. So the mini-
mum supply voltage is that of the fully-
charged NiCd, plus 3 or more volts. There is
also an upper limit of 37 volts dictated by
the LM317. The LM317 is designed to han-
dle 1.5 amps of current, so that is not a prob-



wrRe]  JRL-2000F

Fully Automatic MOSFET

HF LINEAR AMPLIFIER

* 1] KW NO-TUNE POWER AMPLIFIER

* 48 MOSFETSs SINGLE ENDED PusH-PULL (SEPP) DESIGN
* BUILT-IN AUTOMATIC ANTENNA TUNER

* HIGH-EFFICIENCY SWITCHING POWER SUPPLY

The JRL-2000F is the world’s first

high-speed automatic anteniz

MOSFET HF linear amplifier, with memory capacity of 1820 chat
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)319-5227

Telex : 961114 JAPAN RADIO NYK
CIRCLE 159 ON READER SERVICE CARD
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lem in the Quad Charger circuit.

The supply voltage will be a determining
factor in the size of the necessary heat sink.
The lower the supply voltage the smaller the
required heat sink, and vice versa.

Checkout and Adjustment

After soldering all the components in
place, carefully check for solder bridges and

open connections. Check carefully at the
PCB where the connections to the switches

are made. Remove any solder bridges before
proceeding.

Set all the pots near their mid-range posi-
tion. The exact setting is not important, but

Photo E. Heat sink used on Qu&d Cﬁurgw: |

the pots should not be at zero ohms. Select
the 1 mA position for all the control switch-
es. Remove anything connected to the out-
put jacks. The LM317s should be mounted
to their heat sink to prevent excessive heat-
ing during checkout. Connect a 12 volt pow-
er supply to the Quad Charger through your
mA meter. The Quad Charger (without the
LED connected) should draw no current.
Note that the LED will draw about 10 mA 1f
used. Check for bad connections il the total
current 1s beyond that for the LED.

Connect a 100 ohm resistor in series with
your mA meter and plug it in the output jack
of the first charger section. then immediately

Table 1. Some Useful Parallel Fixed Resistor Values
(All 1/4 Watt Resistors)

Charge Current Resistor Parallel Combinations
A B C
1 mA R1 2.2k 2.7k/6.8K 3.3k/4.7K
5 mA R2 270 330/1.5k 470/680
15 mA R3 110/560 150/200 150/200
50 mA R4 27/330 33/100 47/51
100 mA R5 12 15/68 22/27
150 mA R6 8.2 10/47 1518

"XX/YY" means parallel a resistor of XX ohms with one of YY ohms. A single number in a column means
use a single resistor of that value. Select any combination from column A,B, or C.

Qutput jack and plug of builder's choice

Single items needed for the entire Quad Charger:
ON/OFF switch, SPST
LED and 1k resistor
PCB or perf board, cabinet, efc.

$6.50 plus $1.50 S&H.
See Table 1 for alternate construction parts.

Parts List

(For One of Four Identical Sections)
IC-1 LM317T
C1, C2 2.2 pF tant.
D1 1N4001 or similar
R1 5K pol Note: All pots are Bourns series 3006F or similar
R2 500 ohm pot
R3 100 ohm pot
R4 500 ohm pot paralleled with 27 ohm resistor
R5 100 ohm pot paralleled with 15 ohm resistor
R6 100 ohm pot paralleled with 10 ohm resistor

Rotary switch, 12 positions, one pole (seven positions used)

Drilled and etched PC boards are available from FAR Circuits, 18N640 Field Ct., Dundee IL 60118, for

note the meter reading. It should not be
more than a few mA. Adjust R1 until the
meter reads 1 mA. Switch to the 5 mA posi-
tion and adjust R2 for a 5 mA reading on the
meter. Adjust R3 and R4 for 15 mA and 50
mA respectively at the appropriate switch
positions. With the switch set in the 50 mA
position, short across the 100 ohm resistor to
verify that the current remains at 50 mA
with and without the resistor in the circuit.
Remove the 100 ohm resistor, and adjust R5
and R6 for 100 mA and 150 mA with the
switch in the respective positions.

Repeat this procedure for each of the re-
maining three sections.

Check the LM317s for any signs of exces-
sive heating during and after the above ad-
justments; they should stay cool enough to
touch comfortably. As a final check of the
heat sink size, put a short across all four out-
put jacks and set all four switches for 150
mA. Check the temperature of the LM317s.
If they get too hot to touch comfortably, a
more capable heat sink is required. A rea-
sonable way to estimate temperature is 10 re-
member that your body (finger) temperature
is about 98 degrees F, and that 105-110 de-
grees feels warm to the touch. A temperature
of about 120-130 degrees is too hot for me
to touch comfortably for very long.

When your Quad Charger checks out OK
as described above, it is ready to use!

Conclusion

The Quad Charger has been in use at this
QTH for a couple of years. It has proven
highly useful, and is in daily use. It saves a
good bit of hassle and concern, and provides
a set of charged NiCds any time they are
needed.

Rules of Thumb for
Charging NiCds

The recommended charge current is
usually indicated on the pack or cell in
question, along with the recommended
charge time. If not, there are some reason-
able rules of thumb for charging a NiCd.
Charge a NiCd (pack or individual cell) at
a rate in mA that is equal to 1/10 the value
of the NiCd rating in mA/hr. For example,
a 500 mA/hr. NiCd should be charged at
50 mA. NiCds require a total charge ener-
gy input equal about 1.5 times their
mA/hr. rating. That means a NiCd should
be charged at the “rule of thumb” rate for
15 hours. To recap, a NiCd should be
charged at 1/10 its mA/hr. value for 15
hours.

Most AA size Ni1Cds should be charged
at 50 mA for 12 to 15 hours. Most C size
NiCds, and many D size NiCds, should be
charged for 18-20 hours at 100 mA. Or
charge the C and D size NiCds for 12-15
hours at 150 mA. A 9 volt “transistor”
size NiCd should typically be charged at
10-15 mA for 12-15 hours.

I trickle charge AA size NiCds at | mA
and C and D size NiCds at 5 mA.
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| Cz  COMMODORE/AMIGA sucy

* Commodore C64 computer with power supply

{relwrbished)..... ... i ... 564 50
* AS00 motherboard (rev. 5 & up) New with 1 MB
Agnus & 1.3 ROM. . .5129.95
| - A2000 mother board: Relurbished with 1 MB Agnus
& 2 04 ROM £299.95
* AS00 keyboard (new) .....527 50
I * A2000 keyboard (new) - $40 50
® ASDD power supply (new) 22995
* A2000 power supply (new) ... $80.95
* Co4 reparrable 1 B amp. power supply (new) 524 95
* ASO0 emal BB0K drive New, exac! replacement 259 95
* AS5590 hard drive (20 megs) Reolurtishod with
controlier & P%S _.5T4 00
* A2000 miemal drve (new $79.95
* 1541-ll complete stand along Noppy dnve with
P/S (new) $90 50
* 1571 complete stand along floppy drive (new) $11985
*® 1581 drve [new'comploie) 254 50

* ADVANCED AMIGA ANALYZER »

A complete diagnosbc hardware and software analyzer for all
Amigas Gwves display stalus ol all data transmission/signals,
the ability to lest the mnilegnty of any disk drive, checks all
ports, buffer chips. alignment and joystickkmouse. Soltware
automatically tells whal arrors are found and the chips
l responsible. 85% 1o 90% ol the problems presenied lo

senace cenlers are lound wath thes analyzer. Simply plug the
cables inlo any Amaga porl. This s a sophesticated diagnostic
unit used by Amiga repair cenlers worldwide ... S69.85

= 2 052 0 ROM £2T 95
= B373 Super Derse §25 95
= B3T2/E375 1 MB Agnus 530 85
= @520 CIA £8 40

* ALL COMMODORE & AMIGA CHIPS
AVAILABLE AT VERY LOW PRICES »

Send SASE lor complete list ol Commodore surplus
merchandise al lantastic savings

Qﬁ_ THE GRAPEVINE GROUP INC. %

3 Chesinut Street, Suffren, NY 10501

ORDER LINE 1-800-292-7445 Dhy
CUSTOM SERVICE: 914-268-4242 T
914-357-2424 Hours 96 ET M-F Fax: 914-357-6243

We Ship Worldwide 15% Restocking Prices Subjeci to Changes

CIRCLE 192 ON READER SERVICE CARD

BATTERIES

Sophisticated repeater control solutions at affordable prices

FF-800 Repeater Controller

* All features remote programmable via DTMF or serial terminal interface (300 to 9600 baud)

* 5 user definable TX/RX pors.

* Control receiver imput.

* Built-in autopatch with 250 slol autodialer

* Control via telephone

* 8 logic oulputs and 4 logic inputs

* §4 macros for custom command sequences

* Texas Instruments TSP53C30 speech synthesizer for clean, understandable speech

» Digital level controls for receiver ports and lones

* B user programmabie courlesy lones.

* B voler logic inputs — selecl courtesy lone on last RX or most active RX

» Battery backed real-time clock and scheduler

* Available penpherals:
= FF-899 for IC901/900, Yaesu CAT, ICOM HF, Kenwood HF, and Doug Hall inlerface. (to be announced).
* FF-8070 Digital Voice Recorder — Playback voice ID’s, function annuciators. and user mail box. Only $275.00

plus S & H (inciudes 168 seconds ol memory, expandable on board to over 10 min.)

* Transorb circuit prolechon on power and phone ine.

* Pius much more! Only $690.00 plus S/H

» Optional 19" rack chassis with display $225 95 plus SH

FF-8070S Stand-Alone Digital Voice Recorder/Repeater Controller

* Operates with any repealer controller or as stand alone unit
* One repealer port and one link port
| » Optional autopalch interface (1o be announced)
= LW ID or digital voice
* Programmabie mers for time out, courtesy delay, and hang time
* Up to 8 rotating DVR IDs and 4 rotating DVR tail messages.
* Mail box voice messaging system wilh user recorded prompls — can store up 1o 15 messages of 20 seconds each
* Battery backup connector for user supplied baltery for maintainimg DVR tracks during power outages.
* 168 seconds of factory installed memory, expandable on-board 1o over 10 minutes.
= $295.00 plus S/H. Additional memory: Call for price.

All products come with a 30 day money back guarantee and a 1 year warranly on paris and labor.

B -0 50x 2363 ROLLA, MO 65401
SYSTEMS (314)-368-3716

COD, Prepay, Check, MO

“AFFORDABLE REPEATER CONTROL SOLUTIONS™

CIRCLE 344 ON READER SERVICE CARD

BUY DIRECT FROM US, THE MANUFACTURER!

MONTH OF JANUARY

Powerpact-
FOR THE 6 V for Camcorders & 12V for 2-way

YAESU/MAXON
FNB-2 10.Bv @ 600 MAH
FNB-3/3A 9.6v @ 1200 MAH
FNB-4 12v @ 750 MAH
FNB-4A 12v @ 1000 MAH
*FNB-10(S) 7.2v @ 1150 MAH
FNB-12(S) 12v @ 600 MAH
equiv. to FNB-11 (%" shorer)
FNB-17 72v @ 600 MAH
*Same size case as FNB-12
"FNB-25 7.2v @ 600 MAH
FNB-26 72V @ 1000 MAH
al ey e s LOOK FOR FEBRUARY'S
*Same size as FNB-26 case SFECL&L OF THE MONTH
FNB27 12v @ 600 MAH
“FNB-275 12v @ 800 MAH MONTHLY DISCOUNTS
(%" longer than FNB27) APPLICABLE TO END-USERS ONLY

@ NYS resdents acdd B1/74%

postage and handing

W & W ASSOCIATES Jape N
saes . Add $300 fo 800 South Broadway, Hicksville, N.Y. 11801 W
WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE

XN
@ In U.S. & Canada Call Toll Free (800) 221- 0732 = In NYS (516) 942-0011 « FAX: (516) 942-1944

Pricas and speciicatons subject 10 change without notics

AND PRICE LIST

CIRCLE 191 ON READER SERVICE CARD

73 Amateur Radio Today » January, 1994 41




by Joseph J. Carr K4IPV

EASY-PC Printed C
Layout Software

Want to get into computer-aided design (CAD)?

Number 8 on your Feedback card

ircuit
Number One Systems, Ltd.

c/o Ms. Sandy Bell

1795 Granger Avenue

Los Altos CA 94024
Telephone: (415) 968-9306
Price Class: $195

or more than a quarter of a century (!) I've been

writing about ham radio and hobby electronics.
Over that time I've drawn about seventy kazillion
schematics, laid out a couple score or two of print-
ed circuits, and used up about 40 tons of those
green “engineer's sketch paper pads” in the pro-
cess. Now that | own a killer 486 computer, | decid-
ed to buy several software packages to make my
technical writing easier and to help me do the
schematics and PCB layouts (especially since one
of my book publishers occasionally uses my origi-
nal artwork . . . which isn't all that good).

| bought several software packages recently, but
the one that | like a lot for laying out printed circuit
boards is Easy-PC from Number One Systems,
Ltd. (Harding Way, St. lves, Huntington, Cambs.,
England, PE17 4WR. By the time this is published
you will be able to contact the company via Ms.
Sandy Bell, 1795 Granger Avenue, Los Altos, CA
94024; telephone 415-968-9306), at a cost of
$195.

Features

EASY-PC is a very capable CAD program that
rivals many professional packages in its built-in
features. Indeed, although a professional version is
available at extra cost, a large number of commer-
cial or professional users will be able to use the
EASY-PC version that | tested. It certainly meets
my needs quite well.

EASY-PC will accommodate PCB sizes up to
17" x 17" (43 cm X 43 cm), and permits up to 1,500
ICs per board. It also allows up to 5,000 printed

tracks with up to 12,000 track segments, and 4,000
connection pads per board. Those numbers add up
to some pretty large boards, especially for amateur
radio projects. The tracks can be laid down in
widths from 0.002 to more than 0.5 inches (see
Figure 1), while pads are available in the same
sizes (up to 16 pad sizes are defined—see Figure
2A). There are also a number of PCB pad variants
available, and these are shown in Figure 2B. There
Is a symbol set (Figure 3 shows a small sample)
that can also be used on the PCB. The symbols
are used to establish spacings between parts, and
to create the top-of-board silk-screen pattern.

Most amateurs are tamiliar with single-layer
PCBs (i.e. those with printed wiring on the bottom
side) and double-sided PCBs (i.e. those with wiring
on both sides of the card). It is frequently the case
that the top layer is used for ground planes and/or
DC distribution, along with the silk-screened com-
ponent layouts. Advanced PCBs are multi-layered,
and EASY-PC allows up to 10-layer designs. Eight
of the layers are used for pad and track layouts,
while the top layer (denoted “layer Q") is used for
compeonent overlay symbols and text information.
The bottom layer (“layer 9%) is typically used for
text. One interesting feature of this layer is that it
can be flipped to mirror image so that the text let-
ters and numbers will appear correctly in the manu-
factured board.

When viewed on the screen of your computer's
color monitor, the various layers can be rendered in
different colors. Pads appear as white on a black
background, while tracks are in red. When you go

to a different layer, then a third color can be select-
ed. That approach allows you to see the entire cir-
cuit, while keeping the various layers separated in
your mind. When printing out the design on paper,
either all tracks at once or just the layers of interest
¢an be printed.

Getting Started

EASY-PC comes with 3.5" diskettes (5.25" on
request), and installs easily. No one who has ever
installed a modern program into a personal com-
puter will have even the slightest difficulty in in-
stalling EASY-PC. If you do have a problem, the in-
structions are given in clear language in the manu-
al, in any event.

The manual includes a tutorial that can take an
hour or two to complete. Like many an impatient
fellow, | attempted to skip over the tutorial and
jump right into the program. Dumb. Take the time
to work your way through the tutorial. It shows you
in great detail how to work the program, and once
you've gained that bit of empowerment a lot of oth-
er tasks can be figured out.

A mouse is highly recommended for EASY-PC,
but the arrow keys will move the cursor for those
who don't have a mouse. Operations within the
program are selected from menus on the screen.
When you first initialize the program at each ses-
sion you will get a main menu that asks whether
you want to design a PCB layout, design a
schematic, or return to DOS. Once an option is se-
lected the screen changes, and three small
squares appear along the top of the monitor

shil
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Figure 1. Track widths available on EASY-FPC.
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Figure 2. A) Fad widths available on EASY-PC; B) Pad variants available.
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fies the region so that
the cursor-selected point
is in the middie of the
screen.

There are seven lev-
els of magnification
(ZM1 through ZM7), and
these can be selected by
pressing a number key
immediately after click-
ing the mouse to posi-
tion the cursor. For ex-
ample, from the first lev-

Figure 3. Symbols.

screen. Each of these squares is a trigger that
turns on a pull-down menu (Left, Center and
Right).

When you first enter the PCB layout screen, the
background is black and there will be a white
square in the center, taking up about a third of the
screen area; the menu trigger boxes are along the
top of the screen. This white square represents the
17" X 17" area of the largest size board that the
program will accommodate. It is far too large an
area to work in effectively, so you can use the
Right Menu fo find a “Zoom™ function. If you click
on the Zoom function, and then move the cursor to
a point within the white square, the program magni-

el, ZM7, a single zoom

operation takes you to
level ZM6, but if immediately after arriving at ZM6
you press “3" the screen jumps to ZM3. The high-
est level, ZM7, is the initial opening screen and
represents the 17 X 17" total area, with each less-
er number (ZM1-ZM6) representing a magnified
view of a smaller area. Level ZM4 is close to life-
sized, but is not exact, | found that level ZM3 was
the most congenial to work in for the kind of circuits
that | do. If you design a very sparse board, then a
lesser magnification can be accommodated (e.qg.
ZM4/ZM5), but if a really dense board is being de-
signed, ZM1 or ZM2 might be appropnate. The ad-
jacent levels appear to have a relationship of about
2:1 to each other.

On all zoom levels other than ZM7 there is a
“Grid” option that can be selected from the Right
Menu. This option is highly recommended. It over-
lays a gnd of dots to pemit you to locate compo-
nents properly and measure lengths. In the ZM6
level the dots represent distances of 1" each, while
in my favorite ZM3 layer a 0.100" dot grid appears.
Note that the 0.100 spacing is a standard, espe-
cially on digital components. The pins on a DIP IC
package, for example, are 0.100" apart.

When working at a magnified level (below ZM7),
even a moderate-sized board might not fit entirely
onto the screen at one time. EASY-PC accommo-
dates this difficulty quite nicely by having a "Pan”
option selectable from the Right Menu. Select Pan,
and then place the cursor at the spot on the PCB
that you want to appear in the center of the screen.
On larger boards, a move from one extreme edge
to the other may take a couple of successive selec-
tions in the higher magnification levels of zoom.
This problem can be rectified by using the “Un-
zoom" feature to temporarily go to a higher level,
When you again Zoom into the working level, the
selected area will be centered on the screen. There
seems to be no difficulty in zooming and unzoom-
ing.

| found the ability to pan and zip between zoom
levels very useful for initially laying out the board.
In one application | knew | needed a board that

O
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Figure 4. A) JFET preamplifier PCB | designed; B) Complex board from the tutorial package of EASY-PC.
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was 2" X 3" because it had to fit into an existing
space. By selecling ZM6, tuming on the 1" gnd pat-
temn, | was able to lay out the ground tracks around
the edge ol the board. That little job not only en-
sured that the tracks would be there when needed,
but also defined the limits where | could work when
the display was zoomed back to ZM3.

Figure 4A shows a printed circuit layout that |
designed for a push-pull JFET RF amplifier. This
design took me about an hour because it was the
first time | tried anything other than the tutorial. |
am quite pleased with the result, and a redesign

Figure 5. Schematic circuit symbols.

(made to accommodate a different RF transformer
component) took only 20 minutes. As | gain skill, |
expect the layout times to be reduced considerably.
Like any skill, PCB layout is sensitive to doing it for
a while. Figure 4B shows a complex, multilayer
PCB that is part of the tutorial package in EASY-
PC. In this printout, all layers are shown at once.
The printing menu will permit each layer to be print-
ed separately,

Printout
Having a PCB layout on a computer screen is

not terribly useful unless it can be transferred to a
real board. EASY-PC allows the design to be pnnt-
ed out on either 9-pin or 24-pin “IBM graphics com-
patible” printers (which includes about all of them
sold today), a plotter (which few amateurs have
available), or laser or ink-jet printer. Specifically
supported are laser (etc.) printers that will respond
to the Hewlett-Packard Laserjet |l and Laserjet Il
formats. My Laserjet Il had no difficulty handling
the graphics, even though it contains only about
half the memory that the machine will hold.

Laser printer printouts are done through a utility

Wayne is mad as hell ...

...and he doesn’t want you to take it anymore!

Declare War!

On Our Lousy Government
Fed up with the mess in Washington?

The mess in your state capital?
Poverty, crime, our failing schools?
Wayne Green has solutions.

Clever solutions.

Wayne Green's unique reasoning is in-

triguing — even delightful. Whether you are

horrified by his proposals or you embrace
son he presents: It is time to bring logic —

mas. His spin on America in the 90’s helps
us to understand how simple the seemingly

complex issues are. All it takes is looking at

them from an entirely new viewpoint.
Now available in one complete volume,
Declare War! is full of thought provoking

ideas and solutions to some of the most diffi-

cult problems facing our country today.

Special For 73 Readers Only—$10.00

(plus 53.50 shipping&handling)

Order _Toll-Free: 800-234-8458
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them, it is impossible to ignore the basic les-

not emotions — 1o bear on America's dilem-

Jr ':" fﬁt‘ pfﬂpﬁf

Declare

On Our Lousy Government

Wayne G!‘Een

sy __a.GL_JE"ma Handbook For

Regular price: $12.95

NEW ONLINE CALL DIRECTORY

Qur new HAMCALL service gives you
494 114+ Hams. via your computer.

$29 95 per year — unlimited use!

BUCKMASTER PUBLISHING
Route 4, Box 1630 Mineral, VA 23117
703: B94-5777 800: 282-5628

CIRCLE 7 ON READER SERVICE CARD

Say You Saw It In
73 Amateur Radio Today

GIVE YOUR

HR-2510 HR-2600

the same feanares s e

“BIG RIGS”
CHIPSWITCH

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

Write or call (707) 5398512 for FREE. Information
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Figure 6. Sample schematic made using EASY-PC.
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can draw some rather complex schematic draw-
ings, and then print them out on a laser printer that
makes them look “just like downtown.” A symbols
library is available, containing the most commonly
used symbols. In addition, the program allows you
to design your own symbols and add them to the li-
brary. Each symbol is given a file name that is used
to call it into play. For example, “R" produces a re-
sistor on the screen, while "L" and “C" invoke in-
ductor and capacitor symbols, respectively; "XTAL"
is the crystal symbol, Figure 5 shows some of the
EASY-PC symbols that are available. American

SLOW SCAN TV

program that comes with EASY-PC: EASY-LASE.
To print a layout, quit EASY-PC and return to the
DOS prompt and type in “EASYLASE.” The printing
program screen will pop up with a number of selec-
tions. Something to note for USA purchasers is that
British paper sizes are different from American pa-
per sizes, so first off change the paper size to 8.5 x
11, or 8.5 x 14, depending on which you use. My
version of EASY-PC came set to something called
“Ad4” paper, which | assume is some British or Eu-
ropean standard paper size.

Another trick | learned is to always press "K" to

center the trace, although for your use this may not
be needed. Otherwise, the trace will appear along
the upper right-hand edge of the paper. This posi-
tioning would be OK if you are cutting it out and us-
ing it directly, but it doesn't easily accommodate
the size needed for the printed circuit contact expo-
sure frame that came with a PCB-making kit |
bought.

Schematic Diagrams

One of the other design layout capabilities that
EASY-PC offers is a schematic drawing option. You
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Amateur Radio Language Guide
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v Voice Mail v Voice ID's " BSR X10
v Voice/Tone/DTMF Paging ' Scheduler
v'Links « Programmable Courtesy Tones
v Hardware Logic IO v'HF Remote Control
v Morse Code Practice v Remote Base

PCRC/2 Combines the power of your
XT/ATplatform with a high quality play and
record voice digitizer creating the ultimate
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readers will be mildly disconcerted by the Euro-
pean look of some of the symbols. For example, in
Figure 5 the rectangle with axial leads is what you
get when a resistor ("R") is selected. Figure 6
shows a low-pass filter schematic done on EASY-
PC.

Suggestions

There are no serious criticisms to make regard-
ing EASY-PC. | found it quite capable, and easy to
learn. Even a computer dyslexic will find EASY-PC
congenial, and for the Nintendo generation of
users, hey!, it's duck soup. But there are a few nit
noids to pick on, and since a reviewer is not doing
his job if nothing naughty is reported . . . well, you
get the picture. | have to grouse about something,
or I'll lose my “Curmudgeon License.”

Nit-Noid #1. The manual is a bit short in some of
the instructions on how to do certain options. This
appears to be the result of some well-qualified user
forgetting us poor slobs who never saw the pro-
gram before. One problem that | had was in the
need to "fix" the location of pads and tracks. When
you select "New Pad"” from the Left Menu, and then
move the cursor to where the pad is to be located,
clicking the left mouse button places the pad at that
point. However, moving the mouse to another loca-
tion and then clicking again causes the pad to sud-
denly jump to the new location. This is a great fea-
ture for editing and correcting mistakes, but it's ter-
ribly disconcerting at first. What seemed to be
poorly described is the need for a second operation
to fix the location: Click the right mouse button. It is
described in the manual, but | failed to pick it up
first go around.

Nit-noid #2. The symbols libraries in both the
PCB and schematic selections reflect a digital view

of the world—lots of digital ICs, but only a few lin-
ear devices. While there are standard transistor
symbols in both PCB and schematic portions, one
does not see RF transistors or RF and other ana-
log integrated circuits {e.g. the Signetics NE-602
device or the MC-1350P device). | would like to
see both in future libraries.

Recommendations for Improvement

It appears the Number One Systems, Lid. is
committed to continuously improving their product
(Dr. Deming and the Total Quality Management
crowd will be delighted to hear), so | hope they will
take into consideration some improvements.

First, figure out how Heathkit wrote kit-building
manuals, and then use the knowledge as a model
on how to rewrite the EASY-PC manual. This is not
a slam on Number One Systems in particular, but
reflects the fact that nearly the entire software in-
dustry seems to use qualified expens to test drive
their "beta” versions prior to releasing to the public.

Second, now that they are moving into the
USA/Canada market, create a set of libraries that
reflect the symbols used in North America. Keep
the European standard symbaols, but add, even at a
"priced-extra” option, the symbols we use over
here.

Third, recognize RF and linear devices in the
schematic package. | understand that they are
working on these library options, and | want to be
among the first to get my copy! After all, when I'm
not working on RF projects | tend to be noedling
about with op amps and other linear ICs.

Fourth, write a brief tutorial for the uninitiated on
what a printed circuit board ought to look like. Real-
ly! | mean it. A very useful thing for the neophyte is
some guidance on the sizes of tracks and pads,

layouts, how close items can come to each other
and other general knowledge that otherwise comes
through experience. A little canned experience,
learning from the wisdom of others, goes a long
way for those smart enough to take advantage of it.

Other Products

Mumber One Systems offers other products in
addition to the printed circuit layout software: an
analog circuits analysis program, a digital logic
analysis program, and a Smith Chart analysis pro-
gram. | haven't reviewed these products so | can't
comment on them, but if they are as good as
EASY-PC, then they are probably a good bet. Con-
tact the company at either the England or Califor-
nia addresses for details on these programs.

Conclusion

EASY-PC is a very capable, but low-cost, print-
ed circuit design and schematic drawing package
that will accommodate amateur users quite nicely.
It prints out on ordinary dot matrix and laser print-
ers, so it doesn't require an expensive collateral in-
vestment in plotters. Yet, for the professional user,
it allows the use of plotters. It will also create the
data file needed for automatic “numerical control”
drilling machines, which are used in commercial
production. EASY-PC is cost-competitive with other
amateur grade layout programs, but is far more ca-
pable and easy to use than some of the others that
I've seen. My opinion is that the next leap for
greater capability in the commonly used products
would be in the $1,800 price range. EASY-PC will
do more than most amateurs will ever need, and
for those who need more, give the "professional”

version a try . . . it's cheaper than many other pro-
fessional packages.

VHF UHF MICROWAVE

Transverters:
6 M, 2M, 222 MHz, 70 cm, 902, 1296, 2304,
3456, 5760 MHz, 10 GHz

Receiving Converters:
1691 MHz, 2400 MHz
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Loop Yagis 902 - 3456 MHz
Rutland Arrays Yagis: 6M - 70 cm

Low Noise Preamps and Kits:
144 MHz - 10 GHz

Linear Power Amps:
70 cm - 2304 MHz
Components, Cable, Antenna Relays
FREE Catalog Available

DOWN EAST MICROWAVE
Bill Olson W3HOT
RRE 1, Box 2310
. Troy, ME 04987-9721 USA
" Phone (207)948-3741

Fax (207)948-5157
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REPEATER/REMOTE
CONTROLLER

FEATURES INCLUDE: » No hang-up design with
UPS = Fully Programmable = Password Pro-
gramming ¢ Band Module programming = In-
itial/Normal ID's « Power Failure Input * Selective
Muting = All Subtone Modes » Small Size » Molex
Plug Connector = All Socketed IC Design « COS
Polarities on each Receiver = Remote Audio and
Gating Built in = Repeater/Remote Courtesy
Tones = Telemetry Response  Auxiliary Outputs »
Dual Repeater Mode * Adjustable Key Delays ¢
Easydtu Program = Programmable Potenionmeter
oar

$149.00 Assembled and Tested

PLUS TEN
1067 E. Main St Elbridge NY 13060-1157

(315) 689-6655
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Protection

SECOND EDITION

A comprehensive hands-on guide to proper grounding

installation, measurement and maintenance for direct

lightning strike survival.

Over 100 pages with new

Informative “how-to” charts, graphs and piciorials. From
high rise to mountain top, for radio sites and computer
LANS, this is a must read book.

-
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HAM HELP

We are happy to provide Ham Help listings free on a space available basis. To make r—— =TTy — e Runs on "
our job easier and lo ensure that your listing is correct, please type or print your re- uce o | 108 Fpouf PC/XT/ATI286/386 with
quest clearly, double spaced, on a full (8 1/2° x 11°) sheet of paper. You may also up- "[}]58s b Herc, CGA, EGA, VGA.
load a ffslmg as E-mail to Sﬁﬂﬂ lo the 73 BBS J'S]HC-FE! Evenis MESSEQE Area #11. i . X "‘"‘i}-‘—-—{:' o g Desian Sinale sided
(2400 baud, 8 data bils, no parity, 1 stop bit. (603) 924-8343). Please indicate if it is for | el Lcia 2R Ei : dg t-and .
publication. Use upper- and lower-case letiers where appropriate. Also, print numbers vee o | 108n vee o4 Double sided an
carefully—a 1, for example, can be misread as the letters 1 or i, or even the number 7. “ R8s == Multilayer boards.
Specifically mention that your message is for the Ham Help Column. Please remem- s I 3‘___3_ _ iy i ez o 4¢ Provides Surface Mount
ber to acknowledge responses 10 your requests. Thank you for your cooperation. | B a=Ct1 | I w3 support.
vee & | B~ &

| recenlly acquired a satellite dish, NEEDED: Instruction manual and * fyRas s glanh::a::! ﬂ;’:_g"t Hﬁlulf!ef
and I'm trying 10 get sel up so | can re- schematic for the MX 2930H/USM Verti- 28 3 S Pgtntef'smlf‘en Psler rl; je
ceive the NASA Select Video feeds. | cal Channel Dual Trace Preampl.; or the - _Tf;n | inputs and Outouts |  Photo —pl'ntter and N C'
have a receiver that needs work, but | Model 162A Dual Trace Amplifier. | will Drill. =
have no documentation on il. Any help pay reasonable copy costs. M. Crosby, Award Winning EASY-PC

obtaining documentation for the follow- 1301 Touhy Ave., Apl. 212, Park Ridge

ing items would be apprecialed: LUXOR L 60068.
Model 9540 Satellite receiver; LUXOR

Model 9534 Antenna Actuator (Position- | am looking for a shop manual or an
er control). Any other tips, advice, equip- owner's manual for 3 HALLICRAFTERS
ment for sale (CHEAP!!), would be ap- Model HT-40 (MARK-I) transmitier. | am
preciated. Thanks. Don Byrer KJ5KB, Willing to pay for it. Even copies would
216 23rd Ave. N.E.. Norman OK 73071.  be helpful. Thanks. Andre” Pelietier, 500
- Dineen APT #300, Labrador City Nfid.,

WANTED: Manual for a KENWOOD  a2v 1£6 Canada. Tel/Fax: (709) 944-

AT-200 Anlenna Tuner. I'll appreciate il o54p
someone can send me a copy of this

BRITISH
manual. Ruben Sanchez XE2NI, P.O. L : : -DESION
Box 3-4137, Monterrey NL 64460, Mexi- . ”TESE?E;: Aggnmen-'t ;sm.cnms_ for Number One Systems Ltd. Apasp
. B N Ry 2= UAnSCeVer. REF: 73, HARDING WAY, ST.IVES, HUNTINGDON, =t

" Also, | would like to contact anyone with CAMBS. EMGLAND, PE17 4AWR.

| need info on enabling full Xmit cov- a Heath HWS-2 handheld with the op- Telephu;m_ Eax:
erage on an ALINCO DJ-180T HT, for tional PL encode/decode installed, who y <
volunteer fire use. Thanks. Bob Graler has found a way lo disable the decode USAE (415) 968 9306 USA: (415) 968 3306 ;MEK'E]S‘:’
K6SUB, 631 E. Taylor Ave., Sunnyvale mode. Glenn Torres KB5SAYO, 584 Cen- Intnl:- +44-480-461778 '“t"_l-* +44-480-494042 asterCar
CA 94086. tral Ave.. Reserve LA 70084, UK :- 0480 461778 UK :- 0480 494042 Welcome
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PCB and SCHEMATIC C.A.D.

EASY-PC EASY-PC

Much easier than

SUPERBLY EASY
LEARN AND USE.

is now in use in over
17,000 Installations in 70
Countries World-wide.

Lightbox and tapes.

Not Copy Protected.

TO

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 #

THIS MONTH'S GOODIE FROM THE CANDY STORE

==——==n SA STANDARD Call for
|m| C22BA Rossslow 1 .. J

— Hand heid Low Pnce
HEIL SOUND BM-10-1-4  §$70.00

To save you time and money please have the
manutacturer and model number of the Ham
equipment you are looking for,

740N Call Today (208) 852-0830

. +. ROSS DISTRIBUTING COMPANY
78 S. State Street, Preston, Id. 83263
Hours Tue.-Fri. 8-6 - 9-2 Mondays. Closed Sal. & Sun.
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TNC Upgrade

Dramatically improve the operation of your
packet radio TNC for $20 or less. The TAPR
DCD Upgrade kits allow you to run your radio
unsquelched which will significantly improve
channel access and speed. The Kits are simple
and easy to install. Compatible with most
popular TNCs and multimode units from AEA,
Kantronics, MFJ, DRSI, Heath, GLB,
PacComm, Daiwa, Tasco and others. Look
for our classified ad for FREE booklet offer!
Contact TAPR for brochure on kits and services.

TAPR = P.O. Box 12925 « Tucson, Az « 85752
Office (817) 382-2825

TAPR is a Non-Profit R & D Corporation
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Fox Hunting Yagi?
Haold o in your hand—it's a walking sin-k _
it o mlusminom wilh rubber enids. But In-
side are all the elements of a 4 element yagi thatl e
PRINTED CIRCUIT BOARD MANUFACTURERS F:‘m together in 2 minutes. Ready for the T-
_*T1.1l1l.I Ready 1o j_LL;”[ij ur ﬁiﬁ_l'ml u:jl: ol a h:l'-lr
e Ohe repater, Mo hittle bris o drop and (el
* SINGLE-SIDED, DOUBLE-SIDED, liwsi, I;':-'l:: Ill1lir:- I!il.':cflll;n*r-l und tight .-:r:d lengrh.
MULTI-LAYER(4-10 LAYERS) Zmﬁlgrﬁ é.y?u ?}fl r:;:'l ﬁl‘-ﬂ. ‘lwuij_zhrl- nnt*) II Ib.
’ Add $6 Shipping andling.  Info 31.
ND 3
ANDHRERRCRS FRGDEEEEE P AntennasWest Order IlotLine
* PREMIUM DELIVERY A : | Box 50062-S Provo UT 84605 801 372 8425

24 HR. 55 & DS, 72 HR. MULTI-LAYER
+ ARTWORK GENERATION/EDITING
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» 24 HOUR MODEM (19,200 BAUDE)
QUICK & COMPETITIVE PRICING Say You Saw It In

5451 N. Broadway Ave., Chicago, [llinois 60640

QUALITY IS OUR
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CAPITAL CONCERN

SPY ON THE EARTH

See live on

ZERO~IN
THE SIGNAL!

PHASE

Capture five breathtaking images of the Earth for fun or
profit. Zoom in up 1o 20X. Send $39 check or M.O. ($45 ar,
$50 overseas) lfor our fantashc 12 diskelle sel ol
professional quality copynghted programs (IBM type) that
does saleliile racking, image acquisition, iMmage processing,
3-D projections and more. Direct reception from the
satellites guaranteed woridwide without a satellite dish
Schematics included for interface. For FREE information
log-0n to our bulletin board anytime at: (718) 740-3911

220MHZ.

oy MORE INFO.

CA. ADD TAX) $139.95
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= what { ANY FM XCVR.

~ . AT R 5 : : COMPASS GIVES
£ S 53‘&'!“35 in Sronditpdis

o B orbit see ARMS FOLD FOR

< STORAGE. TYPE

VF-142 COVERS
BOTH 2-MTRS &

MODELS AVAILABLE.
WRITE OR CALL FOR

$3.50 SHIPPING &5 TYPE VF-142

SENSE

OTHER

619-

VANGUARD Electronic Labs
" Dept. A, 196-23 Jamaica Ave.
' Hollis, NY 11423 Tel.718-468-2720

SAN DIEGO CA.92111

RADIO ENGINEERS 565-1313
3941 MT. BRUNDAGE AVE.
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by Gordon West WB6NOA

“The Radio Doctor”

“Fix it and run it” videos.

Number 2 on your Feedback card

Ham Repair

c/o Milton Lord N4ADA
710 Teague Drive
Kennesaw GA 30144
Telephone: (404) 422-1415; (800) 788-1416
Price Class: $19.95-$39.95

Unlﬂ now, we haven't seen much interest
in video training cassettes for amateur
radio. Our hobby seems to be too technical
for complex matters to be digested in 78 min-
utes of mylar. While there have been at-
tempts to offer videos to go from Novice
through Extra in just 55 minutes of instruc-
tion, or to fully understand how to assemble
a KT-34-XA step-by-step in just 68 minutes
of tape, it's just not going to happen in detail.
Hams know that, and that's why you don't
see video titles for every subject of ham ra-
dio popping up in full-page ads.

That was until “The Radio Doctor" radio
maintenance videos caught my attention. |
regularly work on amateur radio equipment,
and | would love to see a video that could
give some inside hints on working on these
specific radio transceivers:

Kenwood TS-850S

Yaesu FT-757

Kenwood TS-430S

Kenwood TS-440S

Kenwood TS-830S

Kenwood TS-930S

Several “Understanding and Assembling”
Videos

| ordered a good selection of these videos,
having no idea what | was going to get or
what quality had gone into their production. |
didn't have to wait long—the order was pro-
cessed within 12 hours of when they re-
ceived my check, and the videos arrived
packed in a secure carton with not-so-fancy
graphics on the outside.

| popped in the Yaesu FT-757 77-minute
repair and tune-up video and endured the
first minute of FBI copyright warnings,
canned music, and the introduction by “The
Radio Doctor,” Milton Lord N4DA, a licensed
ham for over a quarter century with 20 years
of experience in designing and servicing RF
communications equipment. | became more
intrigued by his low-key, friendly style of talk-
ing, about how “we" were going to open up
the Yaesu and go into deep surgery.

Milton’s son shoots the video over his
dad’s shoulder, using excellent lighting and
professional video techniques. We systemati-
cally back out the screws to the equipment,
catch some unique hints on how to pull the
covers and get into the insides of the set,
and then proceed to completely tear down
the front panel to gain access to the heart of
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any problem that he is going to show us how
to repair. The close-ups put you right there
on the end of your tiny screwdriver—you
can almost smell the solder cooking as “The
Radio Doctor” pulls wires off the printed cir-
cuit board with the skill of an operating room
surgeon.

His same unhurried, sincere technique in
talking us through the repair and alignment
of Kenwood radios was found on each of the
other video tapes. The 72-minute Kenwood
TS-940S finally gave me the definitive repair
to cure PLL unlock, or a failure of the power
supply, or a failure of the internal antenna
coupler.

“Seventy-five percent of the problems oc-
curring on the Kenwood TS-940S can be re-
paired using this video on your own test
bench,” comments Milton Lord. “| also show
you alignment procedures, frequency calibra-
tion techniques much easier than what is de-
scribed in the service manual, and power
output modifications, as well as out-of-band
transmit mods for the MARS operator.”

And Lord knows what he's doing—you see
every step in disassembling and reassem-
bling printed circuit boards, and he gives you
valuable hints on how to keep from acciden-
tally ripping out solder traces, or inadvertent-
ly shorting something out when you acciden-
tally lay the fold-out board down incorrectly.

After screening
all of his videos, in-
cluding a powerful
set of tapes that de-
scribe how to tune
up a kilowatt ampli-
fier, how to pull
packet RX out of
most mobile 2 me-
ter transceivers,
and why the proper
ALC settings are
important to good
linearity, | was con-
vinced we really
have someone sin-
cere about produc-

and you can tell it by watching his tech-
niques.

About the only mistake | could find in his
dialogue was once when he referred to cali-
brating a piece of equipment that would zero
beat WWV only when the frequency read
10.000.030 on the display. He described this
as being 30 Hz high, when actually the radio
is 30 Hz low in calibration, requiring the 30
Hz high offset for proper zero beat. Other
than that, his dialogue is on the nose.

| phoned the technical types at Kenwood,
Yaesu, and ICOM, and all three manufactur-
ers agreed that Milton Lord has provided
knowledgeable amateur radio operators a
teaching tool that they have not had before.
But all three companies urged the amateur
operator to go no further in their radio
surgery than their individual skill level in truly
understanding what the problem and solution
might be. But for actual *hands-on” tech-
nique, “Dr. Radio” shows you some tricks not
found in the big technical service manuals.

“More videos on the newer sets are com-
ing out as we speak,” says Lord. For an up-
to-date list on his ham radio repair videos,
phone (404) 422-1415. | think you will be as
impressed as | was with his sincerity and
non-frantic detailed approach to learning how
ham radios play and what happens when
you need to fix them yourself. | 73]
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Photo A. There are plenty of close-up shots on the Radio Doctor
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Sometimes size isn't evervthing. Take for example the new Model 3300 Mini-
Counter. A small, yet powerful device that not only outperforms any model in its
class, but has features that are unprecedented. Like the implementation of the LCD
display, which, unlike energy-sapping LED's, uses lower power and is easier to
read, even in bright sunlight! Best of all, with its smaller package, you'll have more
time enjoying its features and less time worrying about fitting it in your pocket.

e 1 MHz-2.8GHz Frequency Range
e Direct Count Range From 1IMHz to 250MHZ
with 1Hz/Sec high resolution display
* Prescaled to 2.8GHz
e Select up to 6 Gate/Measurement Periods
e 10 MHz industry Standard Time Base
e Ultra Compact true pocket size; 3.4" x 2.0" x 1.2"
s K O o * Maximized sensitivity for picking up radio
= il Money Orders only transmissions from the greatest distance
Includes: Internal Nicad Battery e Display Hold Switch Locks current Measurement

Pack & A/C Charger
TAI0OS Telescoping Whip Angenna - $12

e o5t CPTCELECTRONICS
°32/ 38l

(305) 771-2050 » FAX (305) 771-2052 » 5821 NE l4th Ave., Ft. Lauderdale FL 33334

506 Ship/Handling (Min $5 & Max 810)
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HamsATts

Number 10 on your Feedback card

Amateur Radio Via Satellites

Andy MacAliister WASZIB
14714 Knights Way Drive
Houston TX 77083

The AMSAT Annual Meeting

The 1983 AMSAT Annual Meeting
and Space Symposium was held Oc-
lober B-10, 1993, in Aringlon, Texas.
Over 170 satellite enthusiasts listened
to dozens of presentations, examined
satellite models and antennas on dis-
play, and made hamsat and moon-
bounce conlacts using antenna arrays
sel up oulside the convention hotel.
For all participants it was a fantaslic
weekend. With the launch of more
new hamsals on an Ariane rocke! only
two weeks earlier, spirits were high.

Friday

Although activities at the sympo-
sium began on Thursday with a tour of
electronic surplus stores in the Dal-
las/Fort Worth area, the paper presen-
lations started Friday aftermoon follow-
ing a morning of anlenna-lest-range
activity hosted by Kent Britain
WASVJB. Kent also gave a Friday talk
on the use of metal booms to support
amateur satellite antennas.

Rosalie White WA1STO of the
American Radio Relay League got
things started Friday aftemoon with an
ARRL/AMSAT educational workshop.
Concurrent presentations included a
status report on the SEDSAT-1 pro-
gram by Dennis Wingo KD4ETA.
SEDSAT is a microsat-class satellite
that will be flying as a secondary pay-
load as part of NASA's Small Expend-
able Deployer Syslem (SEDS). It will
be placed in a circular orbit at 730 km
altitude with a 39-degree inclination,
SEDSAT will carry several scientific
and amateur-radio experiments. The
main purpose of the satellile is to tesl
the dynamics ol tethered satellites
and remole sensing.

AMSAT President Emeritus Dr.
Tom Clark W3IWI discussed the sta-
tus of UNAMSAT from the Au-
tonomous University of Mexico. David
Liberman XE1TU could not attend to
presenl the paper since the launch of
UNAMSAT will be very soon. It is
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the AMSAT-NA symposium.

scheduled to ride lo orbil on a con-
verted Russian ICBM early in 1994.

Lyle Johnson WA7GXD talked to
the group about ITAMSAT-A, now
known as ITAMSAT-OSCAR-26.
AMSAT-Italy Vice President of Engi-
neering Alberto Zagni 12KBD could
not attend the symposium due to
ground control activities relating to the
new Italian satellite. 1-O-26 is in orbit
and fully operational. It is based on
the standard microsat structure bul
has advanced features and modifica-
tions. Last month's column gives more
details.

Other Friday papers included those
by Jell Wallach N5ITU concerning
high-resolution weather satellites, Dan
Schultz on the Hubble Space Tele-
scope service mission and a Shuttle
Amateur Radio Experiment talk by
Lou McFadin W5DID. Lou explained
SAREX from a payload point of view.
Fnday evening included a trip to the
Fort Worth stockyards cultural district
and local cuisine.

Saturday

Activities began in earnest at 8
a.m.. AMSAT President Bill Tynan
W3XO0 gave an official welcome o the
symposium participanis and intro-
duced the first speaker, AMSAT Vice
President of Engineering Dick Jans-
son WD4FAB, Dick gave a detailed
description of the structural design of
the new Phase-3-D spacecraft. Dick
has produced counlless engineering
drawings for the construction of this
new hamsat. His presentation was en-
hanced by many slides showing the
design endeavors and sights in Ger-
many where simultaneous engineer-
ing efforts are underway. Symposium
participants were given the opportuni-
ty to ask Dick questions relating to the
many challenges encountered in the
project.

Peter Gulzow DB20S of AMSAT-
Germany followed with a narrative on
the many electronic packages to be
flown on Phase-3-D. This ambitious
multi-million-dollar satellite will carry
an array of receivers from 145 MHz to
5.6 GHz and transmitters from 29

Photo B. One of the satellite antenna systems set up for OSCAR operation during
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Photo A. Quarter-scale model of the Phase-3-D spacecraft on display al the

AMSAT-NA Eleventh Space Symposium and General Meeting; October 8-10,

1993, in Arlington, Texas.

MHz through 10.4 GHz. Several non-
radio payloads are also under con-
struction, including an atomic clock, a
Giobal Positioning System (GPS) nav-
igation experiment, radialion sensors,
and a group of three Charged Cou-
pled Device (CCD) cameras to pro-
vide pictures from the earth and plan-
ets in true color via the German digital
communications unit. The proposed
orbit is 1o be highly elliptical, similar to
that of AMSAT-OSCAR-13.

After a short break, Stan Wood
WA4NFY presented a design review
of the antenna systems to support the
many radio modules carried on
Phase-3-D. Ranging from a two-ele-
ment “ZL-special” beam for 29 MHz to
exotlic palch antennas and dishes for
the microwave bands, P-3-D will be
covered with anlennas.

Tom Clark W3IWI came 1o the podi-
um again, this time to describe the in-
ner workings ol GPS and how it will
be used on P-3-D. Several carefully-
positioned GPS antennas will be
needed on the satellite’s surface to
provide location and satellite orienta-
tion data. Tom also discussed terras-
trial uses and equipment enhance-
ments lo allow better locating accura-
cy now available to experimenters and
prospective users of GPS lechnology.

AMSAT Vice President of Manned
Spacecraft Operations Frank Bauer
KA3HDO provided insight on the sta-
tus of SAREX and fulure missions.
True to his predictions al the confer-
ence, the STS-58 flight of the Shuttle

Columbia was extremely successful
both for school contacls wilh the as-
tronaut-hams and for the general am-
aleur radio communily via general
voice QSOs and packet connecis with
the SAREX Robol. Frank also ex-
plained the purpose of the SAREX
working group that manages the day-
to-day activities and provides guid-
ance and direction for the program. In
addition, he explained AMSAT's par-
ticipation and how school groups are
coordinated.

James Miller G3RUH made his first
trip to North America to present his
paper on “Managing OSCAR-13.7
James spends at least two hours each
day collecting A-O-13 telemetry and
determining the besl operating sched-
ule and satellite orientation. He and
the other ground control stations are
responsible for positioning the satellite
to keep the batteries in good condi-
tion. James has been responsible for
many hamsat advances over the
years, including the first PSK kit for
use with Fuji-OSCAR-12, a 400-baud
PSK demodulator for A-O-13 teleme-
iry and a 9600 baud modem for use
with the newer, high-speed digital
salellites.

Ed Krome KASLNV gave a report
on his efforts to develop a truly
portable Mode “S” (2.4 GHz receive)
ground siation. Ed’s small dish, made
of screen mesh, wooden dowels
and cord was quite a hit at the sympo-
sium. Ed also described his ventures
with single-conversion receivers for

—

Photo C. Doug Howard KG50A attempts a contact with VE3ONT via the moon

during the AMSAT symposium weekend.



Photo D. Ed Krome KASLNV demon-
straled his portable 2.4 GHz receive
system for Mode “S” via OSCAR-13.

microwave reception.

Jim While WDOE discussed efforls
to bring the DOVE salellite back on-
line. He has been working with Bill
McCaa KORZ and Bob Diersing
N5AHD to uplink new sofiware to the
satellite. Significant progress has
been achieved by the team since the
symposium weekend. Packet teleme-
try output has been enabled and digi-
tal voice transmissions are expected
to follow.

Darrel Emerson AA7FV presented
his findings on digital processing of
weak signals buried in the noise. Us-
ing only a modest antenna system,
Darrel has copied signals sent via
A-O-13 30 dB below the signal level of
the salellite’s telemetry beacon. Using
receiver filtering and tape-recordings
that sound more like noise, he has an-
alyzed the dala using a sound-blaster-

type board in a PC to literally extract
information from the random back-
ground. The process was quite in-
volved but yielded results and his de-
scription delighted the symposium at-
tendees. Darrel has gone on fo try his
hand at other weak-signal detection
expernments.

Other Saturday talks included
those by Greg Jones WDSIVD con-
cemning the joint TAPR/AMSAT DSP
program, Bob Argyle KB7KCL on the
slatus of the WEBERSAT project, and
Brad Reed on commercial solar arrays
for satellites. The long day concluded
with a question and answer session
wilth the AMSAT Board of Directors, a
dinner banquel followed by a fine
speech from AMSAT-UK Secretary
Ron Broadbent G3AAJ, then the
recognition awards and prize draw-
ings.

Sunday

Following the Field Operations
Breaklast at 7 a.m., the talks began
again with AMSAT-LU (Argentina)
Vice President Gustavo Carpignano
LW2DTZ and his summary of the
Voice Expenment Salellite (VOXSAT)
program. With one very functional
salellite already in orbit, the Argentina
group is working to get another ready
for orbit.

More papers were presented
throughout the morning on lopics
ranging from microsat ground stations
to the efforts in Sweden to develop a
satellite education program. At the
same time, the AMSAT Board of Di-
reclors meeting began.

Bill Tynan coordinated the board
meeling which lasted through mid-
Monday with a few breaks for food
and sleep. The agenda covered many
items including publications, SAREX,
the DSP project status, long-range
planning, commercial relationships,
new salellites, and the budgetl.
AMSAT has a significant challenge
ahead 1o pay its part of P-3-D and still
maintain its many other activities.
Work on fund raising will continue to
dominate AMSAT's operations “lil
launch in late 1996.
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Photo E. Ed Krome KASLNV al home with the three-foot dish for SSB reception

using OSCAR-13 and his 15-inch “WOK"™ reflector for successful CW reception

via 2.4 GHz, Mode “S.” (KASLNV photo.)

The North Texas AMSAT group did
a great job coordinating the AMSAT
Space Symposium and General Meel-
ing in 1993. Orlando, Florida, is the
site for the 1994 meeting. It is sure 0
be a fascinating event since many of
the key mechanical parts for Phase-3-
D will be there for participants 1o see.

Copies of the Proceedings of the
symposium are available from AMSAT
or the ARRL. The book is B-1/2" by
11", nearly 300 pages, and softbound.
It's well worth the cover price of $12.
AMSAT can be contactled al 1-213-
589-6062 for details on shipping
charges.

Straight Key Night

For many years the ARRL has
sponsored Straight Key Night (SKN)
on New Year's Eve and New Year's
Day. In 1972 a group ol satellite

chasers decided o try their hand al
some straight key CW via OSCAR-6
during SKN. The idea caught on and
the tradition has been maintained
whenever there has been a satellite
available for the event.

AMSAT Executive Vice President
Ray Soifer W2RS invites interested
satellile operators to participate in the
22nd annual SKN via OSCAR. He re-
ports that there are no rules, no scor-
ing and no need to send in a log. Just
call CQ SKN in the CW passband
segment of an OSCAR between 0000
and 2359 UTC on January 1, 1994, or
answer a CQ SKN call from another
station, Contacts via the moon also
count. Nominations for best “fist" can
be sent to W2RS @ WA2SNA.NJ.
USA.NA via packet, or toW2RS @ AM-
SAT.ORG via the Internet. You can
aiso use his Callbook address.

i

MICROWAVE TRANSVERTERS

The FLYTECRAFT™ SFX Line of Monoband
Vertical HF Antennas

For those who demand a high-

i anlenna where height
and space are cntical factors, the
FLYTECRAFT = SFX line is ideal.

» § unigue models for 80, 40, 30,
20,17, 15, 12 & 10 meters. Each
only 9 ft. tall (10 meter is slightly
shorter.) o Precision-wound full
length helix gives incredible DX

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

SHF SYSTEMS Mo tune linear transverters and transverter kits for
902, 1269, 1296, 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 /D.C. switchboard, connectors and compact low
profile housing. Other frequency options in amateur band available.

F

performance. o Unobtrusive -
Perfect for antenna restricted
arcas. o [nstant set-up and lear

down, or leave up pumlnﬂ'lsl;l&
e Top whip adjusts for low SWR
point. & Uses 2 shortened muned

radials with FLYTECRAFT ™

- Kit51 it

SHF1200K 12061300 MHz  10mW  KES1dg :ﬂmsszzs?sﬁ RADIALCOILS * (10 meter uses 3).
SHF 1269K 1268-1272 Oscar Mode L10mW  Kit$140  Built$255 FLYTECRAFT ™ SFX Monobanders = =
SHF 2304K 2304-2308 MHz 10mW Kit§205 Builtsdzs are in daily use around the world., :
g:;ﬂg;: zﬂmm M“H;n':;ﬁ: : m.l";:.lnr::,‘ E{gg gﬂ“ﬁg Built with pride & sold worldwide ~ FLYTECRAFT™USA
SHF 57T60K 5760 MHz1296 IF 0.5mW Kity170 Built$260 SFX 80 ~$79.95 40, 30, 20,17, 15, 12 ~ $69.95 ea.
new pem 432K 420-450 MHz 10m IF 70mW  Kit$150 Bui$275 10 ~ $59.95 Add $6.50 s/h, Cont. U.S.

DOWN EAST MICROWAVE Satisfaction Guaranteed Send Check/$ Order

Bill Olson, W3HQT r__-:_J VISA/MC PHONE ORDERS tpebFlﬁ‘ngfffiﬁFT
Box 2310, RR1 Troy, ME 04987 |- 800-456-1273 Simi Valley
(207)948-3741 FAX: (207) 948-5157 | M-F 9A-5P (PT) 805-583-8173 | cA 93093

CIRCLE 118 ON READER SERVICE CARD

WITH TEC-200 FILM

JUST 3 EASY STEPS:
» Copy circuit pattern on TEC-200 film
using any plain paper copier
* [ron film on to copper clad board
* Peel off film and etch
convenient 8% x 11 size
With Complete Instructions
SATISFACTION GUARANTEED

5 Sheets for 54.95 10 Sheets only $6.95
add $1.50 postage NY Res. add sales tax

The MEADOWLAKE Corp.

Dept. A P.O. Box 497
Northporti, New York 11768
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Number 11 on your Feedback card

Marc I. Leavey, M.D., WA3AJR
& Jenny Lane
Baltimore MD 21208

Happy New Year! As we begin
1994, let's cuddie up by the fire with
some letters and see what you all
have to say.

The 05-9

Daniel P. Lindsley NSAGG of Bath,
Maine, writes regarding a reference to
0S-9 in the September 1993 column,
He has worked with Motorola 6800s
for some time and has never heard of
it, and wonders just what it is.

Well, Daniel, as you are aware, a
microprocessor is just a chip until
some program tells it to do something.
In most general purpose computers, a
supervisory program, called an Oper-
ating System, handles the tasks of in-
put/output (YO), communicating with
storage devices, memory, and the
like. In the case ol the currently popu-
lar Inlel-based systems, the supervi-
sory program is the MicroSoft Disk
Operating System, or MS-DOS. In the
dim Dark Ages of eight-bit (or, shud-

Amateur Radio Teletype

der, four-bit) computing, we often
called it a "monitor” program, and
each chip had its own. A common
program to run the Motorola 6800 was
the MIKBUG program, distributed by
Motorola. A bit later came SWTBUG,
from Southwest Technical Producls,
and other simple monitors.

With the introduction of the 6809
CPU, Motorola and Microware Sys-
tems Corporation got together and
modeled an operating system based
on UNIX, which had been pioneered
at Bell Laboratories. Much of what
0S-9 encompassed, while familiar to
us now, was at the cutting edge of in-
novation in the early 1980s. A system
composed of a kernel, unified
input/output system, and device
drivers characterized OS-9, and al-
lowed it lo implement a multi-user,
multitasking operating system while
Intel chips were just starting to access
hard drives.

One of the primary marketing
strongholds at the time was the Tandy
Corporation which, through its Radio
Shack stores, had introduced the

Tandy Color Computer, based on the
6809 chip. By poriing OS-9 to the Col-
or Computer, Tandy spawned a cot-
tage industry of add-on products, in-
cluding displays, storage devices, and
other accessories, that vastly expand-
ed the capacity of what would olher-
wise be a simple little computer. Un-
fortunately, OS-9 suffered from one
central flaw: lack of software support.
While basic programs, such as word
processors, spreadsheets, and
games, were available for OS-9 sys-
tems, the rapid growth of the MS-DOS
syslem at the same time usurped the
impetus for software innovalion, and
the system slowly withered and died.
Tandy ceased supporting it, and no
major manufacturer stepped in,

You can still find some independent
sources for OS-9 if you look around,
and every once in a while a local
Radio Shack will have a clearance
sale on software or hardware. Keep
your eyes open and you might luck
out.

Needed and Offered ltems

Last month, | presented some in-
formation about the Flesher TU-470
terminal unit. Well, “Mitch®™ Mitchell
WA40OSR of Mobile, Alabama, is look-
ing for some help with the IRL FSK-
1000. He would like to use the unit on
RTTY, but does not have a manual for

it. Does anyone out there have a
manual we could forward to Mitch?
Let me know, and ['ll try to put you in
touch. He is also looking for a HAL
CRI-200 modem. He says he had one
of these a while back, bul he let a
friend talk him out of it. If you have
one that you would be willing lo par
with, send that information along as
well.

California hams, listen up. Joseph
J. Brugman WBGEALI in Whittier, Cali-
formnia tells us that he will be moving in
a few months, and will need to dis-
pose of some equipment. He asks if
someone wants a museum piece, or if
he will have to haul il to the dump.
The items in question are an old Mod-
el 15, a Model 19, and an ASR-33
teleprinter. He is anxious to hear from
anyone who wants any or all of these,
presuming they are still available
when this column is printed. Let me
know, and | will send the informalion
to him forthwith!

Thanks to Rich Carter KNAWJ who
came through with a solution for
Michael Mihailovic VK20Z in Sydney,
Australia. Michael was looking for
some older Kantronics information on
AMTOR, and Rich had a copy of the
book he was looking for. A copy of
same is now winging its way Down
Under, and | thank Rich for lending a
hand.

AMATEUR RADIO From RC-1000
SA CALLSIGN DATABASE 7 994 Comsuter REPEATER

Look up by CALL, NAME, City, State and Zip Code Cmnr*em CONTROLLER

Edit or Add Enfries, Print Lists or Labels Comment field for personal notes

Direct interface to many popular logging and BBS programs
Requires MS-DOS, 1/MB actual free hard disk, and High Density floppy for install,

SAM 1994 coming in December.

‘94 VERSION ONLY $39.95

Semi-Annual Subscription $65.00 Quarterly Subscription S 80.00
RT SYSTEMS. INC. POB 8. LACEYS SPRING, AL 35754

1-800-723-6922

* Autopatch » Reverse Autopatch
* User Programmable CW ID,

Control & User Codes & Timeouts

Manual with schematics = 90-Day Warranty
Wired & Tested w/ manual .... $239.95

m Micro Computer Concepts
e

8849 Gum Tree Ave.
New Port Richey, FL 34653

813-376-6575

CIRCLE 160 ON READER SERVICE CARD

ONV SAFETY BELT CO.
P.O. Box 404 « Ramsey, NJ 07446

800-345-5634
Phone & FAX 201-327-2462

ONV Safety Belt With Seat Harness
$89.95

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

Get on Packet Radio . ..

...Fastand Easy . ..
With the “PC Packet Station”

By PKT Electronics. Inc
More than just a TNC. the "PC Packet Station is a complete packet radio station for the IBM PC including:

->VHF Radio Transceiver by Motorola <-

OSHA

->1200 baud modem <- ->TNC Software <-

You just plug the PC Packet station into a half slot in your PC, plug in your VHF antenna into the card,
load the soltware and you're on packet, it's just that easy! PC Packet Stations are $419 and up.

Tired of your low speed 1200 & 2400 baud telecom modem and want a new high speed modem? But, do
you buy a 14,400 now, or wait for 19,200 to stabilize? We have a better solution, a Digicom Software
upgradable internal modem. It is based on Digicom's Softmodem ' Techncrmgy which allows the modem
lo be upgraded just by downloading new software. Suggested list $258 our Price $189.

VISA, Mastercard and Personal Checks gladly accepted. Dealer inquiries welcome.
PKT Electronics, Inc. 2668 Haverstraw Ave, Dayton, OH 45414 {513}454 u242 Voice and Fax

We Ship
Worldwide
Order Desk Open
7 Days/Week

ONV Tool Pouch $15.95

Add $4.00 For Handling VISA M/C CHECK

CIRCLE 294 ON READER SERVICE CARD CIRCLE 102 ON READER SERVICE CARD
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Norman Beasley P29NB/KO4CB in
Papua, New Guinea, wriles wonder-
ing if any of the RTTY programs
around will work with modems built in-
to laptop computers. | really don'l
think so, Norm. You see, the tone
pairs used for RTTY are just straight-
forward frequency shift keying, where-
as, depending on baud rate, tele-
phone modem lones can be straight
tones all the way up to modulated
sels of tones. So, sorry to say, | don't
think it is practical.

At least one of the programs
around, BayCom, which is part of the
“RTTY Loop™ collection described be-
low, comes with a circuil for a simple
interface. If you want to keep things
simple that may well be one way to go.

Where to Find RTTY

Several of you have recently asked
that perennial question, "Where can |
find RTTY?" Well, let me give you two
frequencies and a suggestion. On HF,
the most active RTTY frequency cen-
ters around 3620 kHz and 14080 kHz.
These are both FSK, of course, and
60 wpm, 45.45 baud, Baudot still pre-
dominates. On VHF, my suggestion is
lo ask around. In some areas, you will
find a simplex frequency active; in
others there may be an RTTY re-
peater. Listen and ask, and you may
turn something up. Packet or AMTOR

are different subjects, and we may
touch on them another time.

Regards as well to Bud Boulton
WABCFP of Spring Hill, Florida. Yes,
the four "RTTY Loop” collections re-
main available. Collections #1, #2,
and #4 are compendiums of ham ra-
dio, RTTY, and packet programs
culled from various sources. Collec-
lion #3 is an assortment of archiving
and dearchiving ulilities essential to
efficient operation. Each may be had
by sending me sufficient blank disks,
return stamped mailers, and $2 per
disk to be filled, specifying the collec-
tion or collections desired. Remember
that each collection just about fills a
3.5" 1.44 Mb high density disk, so if
you are sending disks of lesser ca-
pacity, adjust the quantity accordingly.

As always, please contact me at
the above address, or electronically
via CompuServe (ppn 75036,2501),
America Online (MarcWA3AJR), or
Delphi (MarcWA3AJR). Inventive
users have even sent Email through
electronic portals from other services
to me on CompuServe and AOL—
isn't the global community wonderful?

One of the items in the works in-
cludes a look back to an interesting
circuit published in 73 over 10 years
ago. That's from a reader’s question.
Feel free to ask yours! | look forward

to it. (73

UprbpATES

Number 12 on your Feedback card

The FARA Project

Drilled and etched PC boards
are now available for the above-
mentioned 2 meter amplifier pro-
ject (November 1993, p. 10). You
can order one from FAR Circuits,
18N640 Field Ct., Dundee IL
60118. The price is $9 plus $1.50
S&H.

You may also be interested in
knowing the relay K1 is available
from Mouser Electronics, (800)
346-6873, Part Number 431-
OVR-SH-212L. The Bud Box is
available from Gerber Electron-
ics, (800) 225-1800. Q1 is avail-
able from RF Parts, (800) 737-
2787. Happy home-brewing!

,BackPack Solar?

10 watt DesertStorm panel is

size of open 73 magazine, weighs
Llb. and delivers 600mA for 12v
charging or direct operation. Tough,
Solid, with no glass w break. So
rugged Uncle Sam used this lor
spotter communications and portable
repeaters in Desert Storm.

Ready to use. $169. Add $5 S&H. Info $1.

AntennasWest
L\_Bux 50062 Provo UT 84605

Order HotLine
B0l 373 B423 _)

SELL YOUR
PRODUCT
IN
/3 Amateur
Radio Today.

CIRCLE 340 ON READER SERVICE CARD

DON'T PAY BIG BUCKS TO GET THE FAX.
RECEIVE WEFAX/RTTY/CW/PACKET/PRESS
AND MORE WITH THIS AMAZING DEVICE

CALLED FAXCAP.

HO POWER SUPPLY NEEDED, DRAWS POWER FROM
YOUR COMPUTERS SERIAL PORT. ALL THAT'S REQUIRED
iS3 AUDIO FROM YOUR GEMERAL COVERAGE RECEIVER.
COMES COMPLETE WITH DISC CHOCK FULL OF SOME OF

C all

Dan Harper
at
(800)
274-7373.

THE BEST SHAREWARE PROGRAMS FOR ALL MODES.

BEING SOLD ALL OVER THE WORLD JUST BY WORD
OF MOUTH, THE FAXCAFP WAS FEATURED IN THE

AND MENTIONED

IN SEVERAL MAGAZINES AS Tllli BEST VALUE FOR

SPEC-COM JOURMNAL MAGAZINE
A COMPLETE WEFAX SYSTEM.

.
:5§ -+ e e

T

Get fast relief with a

Uncle Wayne’s Bookshelf

Your One-Stop Shopping
Headquarters

In stock and ready to ship
direct to you.

Reference Manuals, Shortwave Handbooks,
ARRL Books, Antenna Handbooks, UHF/VHF,
Books For Beginners, Code Tapes and
Software For The Computer.

Turn to pages 94 & 95 to see our current selection.

Don’t Delay—Call Today

Our order department is just a phone call away.

Why listen to carriers?

$5.00 S/H, FOREIGN OR
IN US FUNDS ONLY PLEASE

HOME OF THE FAXCAP
385 GREENVILLE PIKE
NEW MARKET, AL 35761

Magically
DERS

funers,

similar QRM!

CIRCLE 358 ON READER SERVICE CARD

Magic|{Notch” .

automatic notch audio filter

removes all
heterodynes caused by
carriers,
computer RFI and other

The MagicNotch filter:

external speaker or headphones,
S5B.
LED.

a 20 over 9 carrier.
the accessory jack on your rig.

A day money back guaranice

is fully automatic. No tuning is necessary,

« pasily installs between the rig and an

« reguires 12 VDC—usually available from

WHY ARE THE PX NETS
ALL ON THE NATIONAL
TUNE-UP
FREQLUENSY?
.II;:I

can be left on all the time while operating
shows filter operation with its 2 color

« allows you to work an s4 S5B signal under

Shipping & handling $5.00
Foreign orders $10.00

j*Com - 793 Canning Pkwy - Victor NY 14564 - (716) 924-0422 - FAX (716) 0924-4555

CIRCLE 55 ON READER SERVICE CARD
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CARR’S CORNER

Number 13 on your Feedback card

Joseph J. Carr K4iFV
P.O. Box 1099
Falls Church VA 22041

Building Small DC Power
Supplies, Part 2: The Volt-
age Regulated Supply

Last month we look a brief look at
the basic low-voltage, low-current
(LVLC) DC power supply. These sup-
plies are used to power solid-state cir-
cuits. They have output vollage ral-
ings of 1.5 VDC to 28 VDC, with +5
VDC, +9 VDC and +12 VDC being
most common. Some circuils also
need negative output voltages in the
same values. The current ratings
range from 100 mA lo 5 amperes,
with 1 ampere (1,000 mA) being most
common. In this installment, we will
take a look at small voltage-regulated
power supplies.

Why Voltage Regulation?

Most electronic circuits work betler
when the applied DC voltage is sla-
ble. Oscillators, for example, will “pull”
slightly in Irequency when the DC
power supply voltage changes. When
you hear it on CW, this phenomenon
is called “chirp,” and is undesirable
(not to mention illegal).

The principal reasons thal DC
power supply oulputs vary are: 1)
vanation in the AC inpul voltage and
2) variation in the load current drawn
from the power supply. The input volt-
age variation is from the AC power
mains, and there is little practical that
one can do about it on the AC side.
Normally, the "110 volt® AC line will
vary from 105 to 125 VAC RMS. Al
my house, the meter tends o sit be-
tween 120 and 124 voits most of the
lime, During “brown-out™ conditions,
seen mostly in the summer months
when huge amounis of current from
air conditioners strain the system, the
vollage might drop to 95 volls or so.

The mechanism of voltage varia-
tion from changes in DC load current
is shown in Figure 1. Here we have a
representative "equivalent circuit®
containing a load resistance (R.), a
load current (I), an ideal (lossless)
voltage source (V), and an internal re-
sistance (Rg). It is this internal resis-
tance that is the problem. When
switch S1 is open, the load is discon-
nected from the power supply. Volit-
meter M1 will read the full value of V.
At this time, Vo does not appear. Bul
when S1 is closed, the load is con-
nected to the voltage source, and cur-
rent | flows. The output voltage V5
will be V - Vg , or V - IRg. As | varies,
so do Vg and V.

Although one can reduce the ef-
fects of the load current variation, it
cannot be eliminated altogether. The
“cure” is to make the current capacity
of the power supply much larger than
the required load current. But this
method is expensive, wasteful and
heavy (components weigh a lot). A
better way is lo use voltage regulation
. . . it will take care of both forms ol
variation.

Another value for voltage regula-
tion was shown to me by a salesman
named Walter who used to call on a
shop where | was employed in the
early 1960s. We serviced car radios
and two-way radios, and as a result
required bench power supplies. Wal-
ter came in and told me he could sell
me a DC bench power supply “ . . .
with the equivalent of 1,000,000 uF (1
farad) of ripple filtering. Although |
was initially skeptical, Waller was
right. The power supply was voltage-
regulated (a rarity in those days) with
a solid-state vollage regulator circut,
and the vollage regulation reduces
dramatically the amount of ripple.

Photo A shows the ripple before
(top trace) and after (bottom lrace)
the voltage regulator circuil. The cir-
cuit used for this measurement was a

Photo A. Top trace is ripple at the input of the regulator, and the bottom trace Is
the ripple at the output (to same scale).
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Figure 1. Equivalent circuit showing how voliage vanalion occurs.

moderately loaded 12 VDC, 1 am-
pere, DC power supply. Note that the
“before” ripple is about the same as
we saw last month for the 1,000 pF
case. The ripple factor was about
400 mV. The bottom trace shows 5
mV of ripple which, because the top
and bottom scales were taken using
the same vertical deflection factor,
barely makes a difference from a
purely straight line. That's where Wal-
ter got his “1,000,000 uF" of ripple re-
duction.

Figure 2 shows the basic circuit for
a voltage-regulated DC power supply
that is based on the circuit we dis-
cussed last month, marmied to a three-
terminal integrated circuit voitage reg-
ulator device (IC1). The rectifier is se-
lected according to the criteria we
used last month, i.e. a peak inverse
voltage (PIV) of not less than 2.83
fimes the RMS voltage of the trans-
former (T1) secondary, and a forward
current rating equal to not less than
the maximum load current (plus a little
reserve if you are conservative). As a
practical matter, a 1,000 volt PIV, 1
ampere bridge reclifier will suffice for
all 5 to 28 volt DC, 1 ampere, power
supplies.

The regulator shown here is a pos-
itive vollage regulator; i.e. the input
and oulpul vollages are positive with
respect to common (which in this
case is a chassis ground). Several
different forms of regulator are avail-
able in various combinations of cur-
rent and reguiated outpul voltage. For
positive regulators, the two main lines
are the LM-340n-xx and the 78xx
(which for practical purposes are in-
terchangeable). In both cases, the
"xx" is replaced wilh the required out-
put voltage, and the “n" with a leller
denoting the package style. For ex-
ample, the LM-340-05 (or LM-340-5)
and 7805 are +5 VDC output regula-
lors, while the LM-340-12 and 7812
are +12 voit requlators.

The current rating of the voltage
regulator is given by a letter designa-
tion in the LM-340n-xx series, and
somelimes in the 78xx series as well,
The "T" package is a TO-220 three-
lead plastic package similar to certain
plastic audio power transistors. It is
often rated at 1,000 mA (1A), al-

though without a good heat sink 750
mA is more like it. The "K” package is
the same as a TO-3 diamond-shaped
power lransistor package. It is good
for 1 ampere, and in cerntain configu-
rations (with a heat sink) up o 5 am-
peres. For example, the LM-323 is a
+5 VDC, 3 amp regulator, while LM-
338 is a 5 amp variable voltage regu-
lator. In labeling the LM-340n-xx,
therefore, an LM-340T-xx is capable
of 750/1000 mA depending on heat
sinking or your courage, and LM-
340K-xx is a 1 ampere regulator.

The filter capacitor in Figure 2 is
C3. The general rule for setting the
value of this ripple filter for voltage-
regulated circuits is to use 2,000 uF
per ampere of maximum load current
(some people accept 1,000 pF/am-
pere). For this reason, in the 1 am-
pere supply of Figure 2, the capacitor
is sel to 2,000 uF (more can be used,
if desired—it's not that critical).

Capacitors C4 and C5 are Intend-
ed to guard the regulator (IC1) from
noise transients propagated on the in-
put power, and from RF that gels into
the circuit. These capacitors should
be 0.1 uF to 1.0 uF, and are mounted
as close as possible to the body of
the voltage regulator. Capacitor C6 is
sel according fo the rule: 100 uF/am-
pere. Iis purpose is to guard against
sudden, rapid rise ime, changes in
load current demand. It holds a small
charge that dumps into the circuit
when lhe load changes, while giving
the regulator its necessary millisec-
onds to catch up. Capacitor C7 is op-
tional, but is required in power sup-
plies used in ham stations. It guards
against the RF that might arrive
through the DC output terminals.
Place C7 as close as possible to the
output terminals.

Diode D1 is used to prevenl
charge in capacitor C6 from causing
damage lo the voltage regulator dur-
ing shutdown. It has a current rating
of 1 ampere, and a voltage rating of
1,000 volis PIV.

Note that a heat sink is shown on
IC1, the vollage regulator IC device. If
the regulator is used in a circuit thal
can output more than about half the
full rated output of the requlator, then
it's a good idea to use a heat sink.



The mounting tab of *T" package de-
vices, and the case on "K" package
devices, is also ground, so be aware
that the heat sink will also be ground
(keep hot leads away from it).

Photo B{a) shows the construction
of a simple 1 ampere, low voltage DC
power supply wiring board, while Pho-
to B(b) shows a typical finished prod-
uct. The wiring is done “point-to-point”
on the back of a piece of perforated

Photo B. a) Perfboard detail; b) Finished power supply.

wiring board. This board is available
from most parts distributors (for perl-
board and other DC power supply
components, see the catalog of
Ocean State Electronics, POB 1458,
Westerly RI 02891, 1-800-866-6626).
MNote in Photo B(a) the use of heat
sinks on the “T" package regulators.
Also note the wide spacing between
the heat sinks. Also note that the
Iransformers are mounied on the

board. This type ol construclion
should only be used for small, low-
current applications. Heavier trans-
formers will best be mounted on the
chassis.

The chassis shown here is a
shielded box . . . which is a good idea
for a regulated power supply used
around (or inside) radio transmitting
equipment, For a bench power supply,
Uuse an appropriate cabinel.

Packet Radio Buffs

Dave Wolf WO5H sent me a copy of
his new Packel Power Newsletler. IU's
an eight-page monthly intended lo keep
packet buffs up to date. He tells me that
readers of this column can gel a free
complimentary copy if they mention this
column and send a self-addressed
stamped envelope (SASE). Sample
copies are normally $1. Looks pretty

good for packet buffs. 73]
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' Actual Circuit Emul_atiﬁn_:

A better way than ICE! \

The eBoard™

® More power with much less cosi
e Drivers for LCD,DTMF more
sExternal power supply for
24 hour a day operation
* Runs independently of PC
e Versatile Interface Adapter
on eBoard, simple expansion
» Board resident Forth option
e lse as programmable PCcard
® All source is included. Kernal, P Teipgny it S
Forth. PC Debugger and Assembler
s Cable, Breadboard, Power supply fs 193525 J
Highlands Electronics i
13720 LakeShore Drive SR S S S—

ClearLake, CA 95423 ‘. Object Oriented
— Hardware~
e

Phone 707 994-1024
Fax 707 994-53213

DIGI-FIELD

FIELD STRENGTH METER

Are you worried aboul
electromagnetic radiation, TV
coax distribution loss, poor
antenna performance, or EMUY
RFI? The DIGI-FIELD lield
strangth meter wall put you atease.
With its frequency response of DC
up 1o 12 GHZ it readily detects [N
potential electromagnetic rada- [in
tion hazards. it is an excellent |
tool for measuring TV coax |
distribufion loss. In addition
DIGI-FIELD can easiy find 60-Hz
AC-ire mierderence aswellas
RFVEMI instrumentabon dsrupt-
ng set-ups. Sensitity: @ 100
MHz Moda™A" 150 nano Walls
Model 8" 2 nano walis

To order call - (800) FIELD 58 (343-5358)

1.C. Engineering isso ventua evd
Suite 125, Encing, CA 914365 PH (B18) 345-1682 » B15- J45-0517 Fax
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MORSE CODE MUSIC!

SENSATIONAL NEW WAY TO LEARN
CODE—Do Aerobics, Sing, Jog, or Drive
while learning code! A fun & easy way 1o
learn or retain Morse Code skills. Now the
secret is yours with this amazing syncronized
breakthrough! Great for Novice, Technician
or the classroom. Order:

“THE RHYTHM OF THE CODE"
Version 2 cassette today!
Send $9.95 and we'll pay the shipping to:

KAWA RECORDS

P.O. Box 319-ST
Weymouth, MA 02188

Check or money order only. We ship all orders within 5 days.
Overseas please add $2.00 for air mail.
MA residents add 5% sales ax

CIRCLE 2 ON READER SERVICE CARD
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Number 14 on your Feedback card

1993 Annual IndeXx

Subject/Article Description Author Issue Page | Subject/Article Description Author Issue Page
Amplifiers, Audio, Preamp Packet TCP/Pftutorial N1EWO DEC €6
Almost Everything Amplifier Construction AALAW MAY 20 Packet TNC-computer link N1EWO MAR 48
Build the Tone Processor Construction JATAYO FEB a0 Packet TNC-computer link N1EWO MAY 40
Deluxe Communications Audio Programmable-Frequency Audio
Board Construction WD4PL DEC 10 Generator Construction Hedman JAN 16
FARA Project (2m amplifier) Construction WAIGPO NOV 10 RTTY Commaodore interface WAZAJR MAR 58
Improved VOX Mobile Extender  Construction KEYDW NOV 20 BTTY Computer as a keyboard WAZAJR MAY 51
Microwave Solid-state surplus amplifiers WEBIGP AUG 70 RTTY Flesher TU-470 modification WASAJR DEC 53
Microwave TWT power amplifiers WBEIGP JUL 76 RTTY General info WA3AJR APR 55
Microwave Wideband test amp/consiruction WBBIGP MAY 72 RTTY General questions WA3AJR JUL 67
MMIC amplifiers General description/circuits WEBBIGP JAN 88 RTTY General questions WA3IAJR AUG 60
Programmable-Frequency Audio RTTY General questions WA3AJR SEP 50
Generator Construction Redman JAN 16 RTTY General questions WA3AJR OCT 46
Universal Speech Processor Construction/transceiver upgrade KSEUI JUL 40 RTTY General questions WA3AJR NOV 57
Using Operational Amplifiers Tutorial K4IPV JUN 52 RTTY Mechanical teleprinters WAZAJR FEB 62
RTTY Model 28 teletypeTUWIN programWAJAJR JUN 57
Antennas RTTY Receaiving station WASAJRH JAN 76
10 Meter X-Beam Construction N5SJZ APR 18 Techno-Whizzy |, Part i DDS radio/construction NIJIW JAN 10
23-Foot Indoor Antenna Construction G2BZ20 FEB 16
Active Antenna Using a MOSFET  Construction W2alMB MAR 32 Direction Finding
Compressing the W3EDP Construction G2BZ0 SEP 20 Computer-assisted Contesting KGOV FEB 50
Computer Control for Beam Computer-assisted Contesting/triangulation KOOV MAR 44
Antennas, 1 Construction KAOND AUG 54 Computer-assisted mobile BDF  Construction KOOV JAN 46
Computer Control for Beam Computerized triangulation Description KOV APA 60
Antennas, 2 Construction K4OND SEP 10 Foxhunts FRG-93 & 5. Calif. All Day KaOV JUN 58
Copper Dual-Band Super J-Pole Foxhunts FRG-93 K0V OCT 48
Antenna Construction KAGNAN APR 12 Handi-Beacon Construction WB3YBM JAN 38
Discone Just for Fun Construction KAODAQ SEP 38 Motorized, polar display antenna  RADAD KOOV NOV 62
Distributed Capacity Twisted Loop  Construction WABQBU SEP 26 Product list Sources KOV AUG 62
Dual Half-Wave Antenna Construction KE2QJ MAR 26 RaCon 6805 transceiver Description KOOV JUL 68
Effective 160 Meter Antenna Construction KABMMO FEB 20 Ramsey Foxhound Description KOOV DEC 60
Evolution of an Antenna Lazy H/Construction WaTBZ SEP 28 Transmitter Tiny T KoV SEP 52
Five-Element T-Match VHF Yagi  Construction KAGNAN DEC 28 Transmitters Design KOOV MAY 52
“lcky-Stick” Antenna Construction W2EKY SEP 18
Lightweight. Collapsible Quad for General Interest
2 Meters Construction AATEX APR 26 16 Tips for Using PCB Layout
Mauxi-Loop 80 Construction G2BZ0 DEC 42 Software How-to NBPTG JUN 28
Mini-Quad Loops Construction MNHEXK APR 10 ARRL New Year's resolutions N1GPH JAN 96
Motonized, polar display RODF/RADAD KOV NOV 62 ARAL Special callsigns N1GPH OCT 88
RASER Revisited Dipole antenna/construction W20ZH CCT 29 Altracting youth How-to N1GPH SEP B8
Recycled TV Beamto 2m for $2  Construction KADNAN SEP 34 Consumer complaints How-to N1GPH MAR 88
Remote Tuned Active Antenna Construction WwaiMB DEC 32 Electronic Project Panel Labels By computer K4GOK MAY 44
Stacking UHF Antennas Construction WB4HFN JUL 43 Dayton "93 735 absence N1GPH JUN B8
Super Tee antenna tuner QRP/Construction WEBVGE SEP 58 Dayton '93 Youth Forum WB2MGP AUG 64
Tilt-Over/Swivel Antenna Mount Discovery Place Charlotte, NC WB2MGP FEB 58
for RV's Construction W4PVI JUL 28 Fiber Optics Amateur radio applications AJON/LAGBUS MAR 14
Wideband antenna Microwave/construction WBBIGP MAY 7e FCC Monitoring N1GPH MAY 88
First QS0s How-to N1GPH JUL 96
ATV, FSTV, SSTV, Video Frequency use Rulesicourtesy N1GPH APR 96
ATV HatCam miniature TV camera WBBELK APR 70 Great American I voyage Follow-up WE2ZMGP SEP 56
ATV Edge Of Space Sciences (EQSS) WBBELK JUN 68 Great American Il voyage Ham radio contacts WB2ZMGP JUN 64
ATV Gray-scale generator/construction WBBELK JUL 74 Gripes Batteries/bandwidth/ AM/SSB/
ATV Information sources WEBELK MAY 70 S5TV KB1UM MAY 57
ATV Modifying the Gemini Rabbit WBEELK SEP 60 Ham radio fiction RDF KOOV SEP a2
ATV Monterey, CA WBBELK FEB 54 Okiahoma Student Inventors Expo  Description WEB2ZMGF MO 66
ATV Mt. Diablo WBBELK OCT 56 Packet Anthology of articles 1983-93 WATRZW AUG 10
ATV MNBEWV R/C plane WBEELK MOV 70 Packet Protocol'tutarial N1EWO JUN 50
ATY Poriable repeater WBBELK DEC 68 Peace Discussion N1GPH DEC 96
ATV TV camera lighting WEBBELK JAN 56 Solar eclipse Ham radio experiments K4IPV OCT 42
ATV WSTE Crossband Repeater WBS8ELK AUG 68 Teaching Concentration WB2MGP MAY 62
35TV From space WASZIB MAY 43 Teaching Geography through hamradic  WB2MGP MAR 80
Teaching NASA resources WEB2MGP OCT 52
Computers and Software—See Microprocessors, Computers and Software Teaching Through learning channels WB2MGP APR 68
Teaching resources Far ham radio WB2MGP DEC 62
Digital Modes: Packet, CW, RTTY, AMTOR, etc. Thanksgiving Thanks Irom 73 N1GPH NOV 96
AMTOR Universal Automatic Minimum Youth forums Description WB2MGP JUL 70
Power Control N7APE OCT 14 Writing for 73 Guidelines N1GPH FEB 88
DSP Description/sources N1EWO JAN 72 Writing to Congress Guidelines WB2MGP JAN 50
DSP: The Whole Truth Description/tutorial NIRF SEP 3z
DSP/DDS Description/Tutorial KB1UM FEB 68 Microprocessors, Computers and Software
Julieboard DDS synthesizer VERJIL AUG 40 16 Tips for Using PCB Layout
Mobile CW Operation How-to WB2WIK/ME  JUL 16 Software How-to NEPTG JUN 28
Packet Anthology of articles 1983-93 WATRZW AUG 10 Computer Control for Beam
Packet FM Packet Deviation Meter/ Antennas, 1 Construction K40OND AUG 54
construction NSOWK AUG 22 Computer Control for Beam
Packet Hierarchical addressing/ftutorial  N1EWO JUL 58 Antennas, 2 Construction K4OND SEP 10
Packel Internet N1EWO AUG 58 Computer Control for the Ramsey
Packet Kitsat-OSCAR-23 WASZIB APR 57 FTR-146 Construction WDEBNR MAR 60
Packet Portable Digipeater for Emergency Electronic Project Panel Labels By compuler K4GOK MAY 44
Service KeYDW JUN 16 IBM-PC Resources hor hardware adapters N1EWO SEP 48
Packet Protocolitutorial N1EWO JUN 50 Julieboard DDS synthesizer VESJIL AUG 40
Packet Heducing RF N1EWO APR 40 Micro chips General description/tutorial KB1UM JAN 70
Packet Resolving 2n/CATV interference/ Packef Internet ' N1EWO AUG 58
How-t0 NMBR DEC 18 Facket TexNet N1EWO FEB 66
Packet TexNet N1EWO FEB 66 Packet TCPAPAutorial N1EWO OCT 44
Packet TCP/IPftulorial N1EWO OCT 44 Packet TCP/IP/tutorial NiEWO NOV 63
Packet TCP/IPftutorial N1EWO NOV 63 Packet TCP/IPtutorial N1EWO DEC 66
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Jcom® SPECIALIST

SALES AND SERVICE

Technician for 17 years with ICOM
can revitalize your old equipment or
trade-in on new.

777 SERVICE: $50 per hour ##+
3¢ NO MINIMUM - FAST TURNAROUND +5¢

ITECH

Lewisville West Center
701 S. |-35E. Suite 115
Lewisville, TX 75067
Phone: (214)219-1480

WASWZD Fred Bea WB5QCY

2Meter, 5 element beam, NBS formula, no
cutting required, 2# $40.00 plus
S&H...Also 440 and 432 MHz 6 element
beams, 2M SSB “Big Wheel” Call for
details.

CIRCLE 295 ON READER SERVICE CARD

X-BAND TRANSMITTER

“Miniature (2 x 3% x
|1") GaAs microstrip
transmitter pro-
vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi-
nates the need for an external antenna.
Advanced matching techniques secured
good temperature stability with low frequency
pulling. Greatforlong-range testing of radar
detectors, calibration of radar receiving
equipment, and point-to-point communica-
tion links.

Complete Assembled System ... $39.00

Parts & Instruction Kit .......ccocovccniicnernennnn. 529.00
Pius $2.00 Shipping and Handling

INNOTEK Inc.

P.O. Box 80096, Fort Wayne, IN 46898
(219) 489-1711

Visa « MasterCard - Check - Money Order - COD
Money-Back Guarantee

Is Your
Shack Grounded?

1/8" x 1/2"
110 Copper

round It “f/%t

Solid Copper Buss Stainless Steel Hardware
Grounding Stud Every 6 Inches
Top or Back Installation

Ground all of your equipment chassis's to a
single earth ground in one easy instaliation.
Money back guarantee, if not satisfied!

Add $3 UPS shipping 2 ft......$11.95 | Custom
Mail check/money arderto; 3 ft,.....$16.95 | Lengths
J.M.S. 4 ft......$21.95 |Available
35 Hilltop Ave., Dept. 7 q
Stamford, CT 06907 J. Martin Systems
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VOX CONTROLLER

SECOND GENERATION

next generalion YOX controller with adj vox
sensitivily, timers and CWID. Operate YOX
with no internal connections to your radios
or COR for more demanding systems.

BC-21 w/ CWID & enclosure.....$89.95
Add DTMF rmt control, patch and outputs to
control other equipment to the 13C-21.

BC-2R adds rmt ctrl and patch....$79.95

" DTMF decoder Boards for every need
BTT)-8C has 8 latched, rmt toll-restriction,

Li1Z, IC sockels & more ...................$99.95
BTD-8M momentary outputs..................379 95

BTID-8A....569.95
Box Products, Inc

Orig BC-1....$34.95

Orders 800-854-2426
P.O. Box 57 Info Y01-968-5416
Lexington, TN 38351 add $4.00 S & H
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SCARED OF THE CODE?

IT'S A SNAP WITH THE ELEGANTLY SIMPLE
MORSE TUTOR ADVANCED EDITION FOR
BEGINNERS TO EXPERTS—AND BEYOND

Morse Code teaching software from GGTE is the
most popular in the world—and for good reason,
You'll learn quickest with the most modern teaching
methods—including Farnsworth or standard code,
on-screen flashcards, random characters, words and
billions of conversations guaranteed to contain every
required character every time—in 12 easy lessons.

Sneak through bothersome plateaus in one tenth of
a word per minute steps. Or, create your own drills
and play them, print them and save them to disk.
Import, analyze and convert text to code for addition-
al drills.

Get the software the ARRL sells and uses to create
their practice and test tapes. Morse Tutor Advanced
Edition is approved for VE exams at all levels. Morse
Tutor is great—Morse Tutor Advanced Editionis even
better—and it's in user selectable color. Order yours
today.

For all M5-DOS computers (including laptops).
Available at dealers, thru QST or 73 or send §29.95
+ $3 S&H (CA residents add 7.75% tax ) to:

GGTE, P.O. Box 3405, Dept. MS, 73
Newport Beach, CA 92659
Specify 5% or 3% inch disk
{(price includes 1 year of free upgrades)
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LUKE POWER SUPPLIES

CONTINUOUS DUTY _
AMPERE RATINGS  |lilili

SA0-0AMP-13BV ..o S8 19
SEEEEAMPAAZAY i i e S T
S65-65AMP-13.8YV 5425
SBO-B0AMP-13.8Y ....cveiisnrismmesinisimmmmanmansmssissmsrarrsns SO0
S100-100AMP-13.BY ...t sseassasrisess SO0
535H-35AMP-28Y 5445
SEER-SHANMPIAV .- iocsesissniossins s imscasisnsiissuiseviagssasas SHID
S25VH-25AMP-50V per quote
SEEVH-55AMP-50V .......cncinmmmismmansnnna. PEF GUOtE
OPTIONAL RACK MOUNT ........coocovmmimnmmsmmmisssnranisanins
OPTIONAL LCD METER

« Soil start an most models

« Madein U.5.A

= One Year Warraniy

* Rack Mount Option

= Crowhar Indicator

& 120/240% all models

* Ripple Low as 2my

= Industrial iranstormer
manufaciured in U 5.4,

LUKE CO.

113 Morth 9 Mila, Loke City, Ml 4945]
1&14) 2294593

+ Efecironic Regulated
# Fold Back Currenl Limil
. * Crowbar Protection

# Dwer Temp Protection

& Over Temp Indicalor

= |npul Surge Proleclion

= [igital LCD Volt/Amp
Meter widisplay hokd
{optional )

CIRCLE 243 ON READER SERVICE CARD

Check Us Out

90+

- 4 Warranty Service
g 3™ 2 Day Delivery®
: *2 Day
* Credit Cards Accepted .
Delivery
g Extended Hours *Upto 12 1b

in Continental USA

YISA ,
i

TR-T51A &
TM-941A
ThM-741

R-5000 100§ Hz-36 MHz!
R-2000 150 KHz-30 MHz o 799,95 Call 5
RZ-1 500KHz-905 MHz Rowr & 50005 Call

FT-10000 5 L Wll

FT-8090 160=-10k Y -:_1-

g:;g;*hn =T, . Call §
. January -

o iy

Call 5
FT-736R drmidsic - Call %
s Special
FT-20906 e, o Call §
FT-690 All Fioos

FT- 790,26

FT-G200 440 M FT-99 D

FT-5200 440 Frd X P “""r‘ i THE
FT-R100 [H-BRE*cur i F R
FT-2400 50w 2m., FM Xowr wTTP 430,00 Call %
FT-2200 45w, 2m, Fi, mickancooe B ] Gall §

O
ICOM

Ba~—"January Special
IC-3230A

Cull 3

- -
=l

=_..G&|L$

Call %
Lall %
“all g
- Call §

IC-728 big
IC-R7000 28"l

Complete Library including::
ARRL * RSGB = ARTSCI = W5YI

Radio City inc.
1-800-426-2891
METRO: (612) 786-4475
FAX: (612) 786-6513
2663 County Rd. |
Mounds View, MN 55112

CIRCLE 153 ON READER SERVICE CARD
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Subject/Ariicle
Packet
Packet

ROF

RDF

ROF

RDF contests
Reducing RFI
ATTY

RATTY

RITY

Microwave

10 GHz

10 GHz

Construction Practices

Fun at 10,000 MRz

Mixers

MMIC amplifiers

Maonbounce

RF Actuated Coaxial Solid-state
surplus amplifiers

Switching

Surface-mount components

TWT power amplifiers

Wideband test amp and antenna

Waveguide construction

New Products (by manufacturer)
Absoclute Value Systems

AEA

AEA

AEA

AEA

Agrelo Engineering
Amateur Networking Supply

Amateur Radio Engineering
Antenna Specialists

ASA

ASA

Azden Corporaticn

CAL-AV Labs

CM Technologies
Communications Specialists
Connect Systems

Greative Control Products

Curry Communications

Digital Communications
Douglas RF Devices

DWM Enterprises
Electron Processing

Electron Processing
FLYTECRAFT

G & P Engineering
GET-TECH

Glen Martin Engineering
Gordon Waest

Gordon West

Grapevine Group

GRE America
Hamtronics
Hamtronics

Harlan Technologies
Hart Publishing

Heil Sound Ltd.

J & W Technology
FCOM

Jade Products

Jade Products

Jensen Tools

Larsem Antennas
Lightning Industries

2

Midland Land Mobile Radio
Milestone Technologies
Ming Communications

Multifax
NCG/Comet
NCG/Comet

NCG/Comet

Memal Electronics International
Oak Hills Research
Optoelectronics

PAKTEK

Description Author
TNC-computer link N1EWO
TNC-computer link N1EWO
Computer-assisted KOOV
Computer-assisted KoV
Computerized triangulation KoV
Using computers K20V
Tutorial N1EWOD
Commaodors interface WA3AJR
Computer as a keyboard WASAJR
TUWIN program WA3AJR
SSB QRP transcelver WBEIGP
Wideband FM and SSB WBBIGP
How-to WBBIGP
Equipment/construction WBENOA
Description/applications WBEIGP
General description/circuits WBBIGP
Description WBGIGP
Description WESBIGP
Description/circuits WEBIGP
Collecting surplus WEBIGP
Description WBeIGP
Construction WEBGIGP
Detector mounts and transitions WBBIGP
SSTV Explorer Staff
HamLink; Radiolink Staff
IT-1 AutoTuner Staff
PK-800 multmode data controller Staff
SWH-121 hand-held antenna

analyst Staff
Micro 1.1, 2.1 voice recorders Staff
Netrix Dipde Matrix Board/

WireModem Adapter Staff
HamLink interface Staff
AF Tools software Staff
2m collinear base station antenna Staff
HFA-COM HF mobile antenna pkg. Staff
HS-03 headset/mike Staft
Spirit dual-paddle Morse keys Staff
Savant packet software Staff
PE-15 Staft

CS-800 VOX simplex phone patch

UAD-100 universal audio delay
board

LF2A active antenna system/
ANB-1089 receiving processor

Voice mail system

PC boardicomponent kit for
Roanoak Doppler DF

Fill Bottle antenna tuner

AFBOX-1, improve scanner and
shortwave receplion

BRI-2-ALE Repeater interface

Staff

Staff
Staff

Staff
Staff

Staff
Staff

Model CFN and SFX line antennasStaff

MN-PAM antenna mounting system

Staff

AUDIO 0218 digital voice recorder Staff

RT-836/RT-832 towers

Staff

Advanced Class license prep book Staff

New No-Code book

Amiga Troubleshooter diagnostic
tool

GIMA data transceiver

January 18893 catalog

TD-4 Selective calling module

Slow Scan |l

Mail order catalog

SA-1 sound system/PRO-SET
headsel-mike

IRACS controller

Interface cables

Fun-Kit EKO1 experimenter board

160m twin-lead Marconi antenna

SOG ToolClip

KG 1280 on-glass antenna

MacRadio study program

Orion OR-2B00 antenna rotator

Internal madem

LOGMASTER

AUTO-ID automatic message
broadcaster

WEFAX demodulator

CH-32 mini HT antenna

CX-333 triband base/
repeater antenna

Cross Needle SWH/power meter

HAM-CABLE RF/conirol cable

CIAP Spirt ransceiver

M1 Handi Counter

TOOLPAKS
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Staff

Staff
Staff
Staff
Staft
Staff
Staff

Staff
Staft
Staff
Staff
Staff
Staff
Staff
Staff
Staft
Staff
Staff

Staff
Staff
Staff

Staff
Staff
Staff
Staff
Staff
Staff

Issue
MAR
MAY
JAMN
MAR
APR
FEB
APR
MAR
MAY
JUN

OCT
SEP
NOV
FEB
FEB
JAN
JUN

AUG
MAH
APR
JUL

MAY
DEC

DEC
DEC
oCT
MAY

AUG
DEC

AUG
MAR
NOW
JAN

AUG
DEC
APH
MAY
FEB

MAY

OCT

JUL
AUG

JUL
MAR

APR
SEP
JUN
APR
JAN
AUG
JUL
DEC

JUN
JAN
JAN
FEB
SEP
MAR

JUL
FEB
JAN
oCcT
NOV
ocT
APR
JuL
OCT
SEP
JuL

MAR
NOV
APR

JUN
NOV
SEP
APR
DEC
AN

Page
48
40
46
44
60
50
40
o8
a1
57

SEESRNRE

]
=

52

76
72
70

88
g8
g0
78

90
88

80

88

81
78
36
78

a0
a3

80
80
B2
a0
64
90
80
Ba

78
64
64
36
80
82

75
36
B4
&80
88
80
a
80
80
a0

& @ o

=8 & =

Subject/Article

PAKTEK

P.C. Electronics

Periphex

Personal Database Applications
PKT Electronics

PolyPhaser Corporation

R & D Engineering Systems
FAl Enterprises

S-COM Industries

Sagant Antenna

Sensible Software Solutions
Startek International
Ten-Tec

The Tool Resource

TIC General

Timewave Technology
Trimble Navigation

Tripp Lite

Zero Surge, Inc.

Power Supplies

Backup Battery Monitor/
Chargear/Alarm

Building small DC power supplies

Building and Using N7APE's
NiCd Zapper

Constructing High Current Power
Supplies

Experimentar's Power Supply

For solar controller
Versatile NiCd Charger

QRP

Antenna

Antenna tuner
Challenge of QAP
Microwave

More Gadgets for Your MFJ-8020
MOSFETs

MOSFETs

Output filter

Pretzel transmitter
Solar controller

Solar controller

Solar confroller
Ten-Tec Argonaut 509
Ten-Tec Argonaut 509
Transmitter

Two-Fer updated
VFO/Exciter

Receivers
Simplest Transverter

Reviews {by manufacturer)

AEA

AEA

AEA

AEA

Alinco Electronics

Azden

Down East Microwave

Down East Microwave

Hewlett Packard

IC Engineering

ICOM

*Com

GAP Antenna Products

Master Appliance

MFJ Enterprises

MFJ Enterprises

Midland International

North Olmstead Amateur
Radio Depot

Ramsey Electronics

S & 8 Engineering

STARTEK International

Tejas RF Technology
US Digital Co.

Reviews (by product)
40m transceiver

Antenna

Autopatch

Cordless soldering iron
DF antenna kit

Digital multimeter

DSP

Description

Tool Tote

TX70 ATV transmitter

Batteries for Alinco

PDA QSL route database

PC Packet Station

The “Grounds” for Lightning &
EMP Protection publication

AS-100 & AS-1750 analyzers

“Quickyagi® modeling/optimizing

Scheduler for repeater controllers

Arrow Line antennas

CopyCode Morse code trainer

ATH-15 frequency counter/ffinder

Miniature HF transceiver

MNo-Clean Wire Solder

Model 1022 TIC Ring

DSP-59 noise filter

Scout Global Positioning System

BC 400 Battery back up

Model 251800

Construction
How-to

Construction/maodification

Construction/tutorial
Construction

QRP
Construction

Using a MOSFET/construction
Super Teefconstruction
Tutorial

10 GHz SSB QRP transceiver
Descnption
Description/circuits
Descrption/circuits

Design

Construction

Power supply

Construction

Wrap-up

Description/repair how-tos
Description/repair how-tos
Crystal-controlled
Construction/modification
Construction

Construction

DSP-2232

Hamlink Model HL-60 interface
PC Pakratt for Windows
PK-900 multimode controlier

Author

Staff
STAFF
Staff
Staff
Staff

Staff
Staff
Staft
Staff
Staff
Staft
Staft
Staff
Staft
Staff
Staft
Staff
Staft
Staff

KB4ZGC
K4IPY

K4GOK

KEBSED
KFaGX/
Heimers
WBBVGE
W4JC

W2IMB
WEBVGE
WBBVGE
WEEIGP
WEYBT
WEBVGE
WEBVGE
WEBVGE
WEBEVGE
VBBVGE
WBBVGE
WEBVGE
WEBVGE
WEBBVGE
WEBVGE
WEBBVGE
WaIMB

W3RW

N1EWO
WABTWF
N1EWO
N1EWO

SR4 Multimode Simplex Repeater WA3USG

AZ-81 8m FM transceiver

DEM 432K linear transverter kit
WSSK kits

HP 34401 A digital multimeter
DIGI-FIELD Field Strength Meter
IC-W2A dual-band handheld
Zetel SDP-600 Smart Patch
Voyager DX-IV Vertical

The Ultratorch

MFJ-249 HF/VHF SWR analyzer
MFJ-451 Marse keyboard
73-005 transceiver

HANDH-Finder DF kit

FX-146 transceiver kit

ARK 40 QRP transceiver

ATH-15 portable frequency
counter

Backpacker Il 40m transceiver

DVR 501A simplex repeater
system

Tejas RF Technology
Backpacker |l
GAP Voyager DX-IV Vertical

WBENOA
KT28
KT2B
WBBVGE
WBSRRT
KATMDA
WBSRRT
AGBL
N4RVE
WALBLC
WEB2WIK/G
WATRZW

WEKOW
KT2B
WBBVGE

WBSRRT
WBBVGE

N1GPH

WEBBVGE
AGEL

j*Com Zetel SOP-600 Smart Patch WBERRT

Master Appliance Ultratorch
NOARD HANDI-Finder DF kit
Hewlett Packard HP 34401A
AEA DSP-2232

MN4RVE
WEKOW
WBaVGE
N1EWO

Issue

NOV
NOV
JAN
DEC
JUL

JUN
FEB
JUN
NOV
FEB
JUN
MAR
AUG
SEP
FEB
MAY
OCcT
MAR
SEP

JUN
DEC

JUN

MAR

MAY
MAR
MAY

MAR
SEP
QCT
OCT
oCT
JAN

FEB

DEC
OCT
MAR
MAY
JUN

JUL

AUG
NOV
APR
ocT

FEB

MAR
JUL
AUG
AUG
JAN
NOWV
JAN
FEB
JUL
SEP
MAY
APR
FEB
APH
JUN
QCcT
DEC

DEC
NOV
QCT

AUG
OCT

JUN

oCcT
FEB

APR
APR
DEC
JUL

MAR

Page

B8
B8
64
a8
80

a2
36
g2
&8
36
78
82
90
80
36
78
BO
83
B0

34

10

30
42
68

58
18
58
10
68
60
64

42

66
72
66
68
a3
a5

26

17
20
28
36
42

36

24
42
36
36
42
24
46
32

26
49
a8

26

48

26
42
36
24
26
24
17



The Worldof Ham Radis (53 ) | CABLET.V.CONVERTERS | | {38 o{1]'['} 3 ; I oo
and CALLSIGN Database * : Jerrold™, Oak, Scientific Atlantic, Zenith, & WATTS
R et o st ) i e many others. “New' MTS stereo add-on: AM P I.l FI E HS (144-148 M)
il fae the Latest releapes in fum sadics saftanre from ail ove mute & volume. |deal for 400 & 450 owners.
cver 7,000 188 FoLens et 11000 Tk sy e Shopeanc o B
e Py Modsl (W) (W) (R)(d8)(dB) 'Tvee
AR Ty L M o S 1-800-826-7623 == — -
50 MHz
B & BINC. - 5036 15 1050 6 1506 LPA
1 170 28 15/06 Standard
CIRCLE 113 ON READER SERVICE CARD 3584 Kennebec, Eagan MN 55122 0508R i 170 28 -~  Repeater
CIRCLE 21 ON READER SERVICE CARD 05106 10 170 25 15/06  Standard
g 0510R 10 170 25 —~ Hepeater
Iam bl c Keyer 0550G 510 375 60 15/06 HPA
0550RH 510 375 60 -~ Repeater HPA
Low Cost - Low Power - CMOS 0552G  25-40 375 55 15/06 HPA
7 LR ¥ Bay COm 0552RH 25-40 375 55 —~  Repeater HPA
- 144 MHz
Modem 14036~ 15 1050 6 15/06 LPA
14066 25 100 12 15/06 Standard
Low Cost Packet mggﬂ 2 150 25 15/06 Standard
T 1409R 2 150 24 —f- Repeater
g | | for PC/Clones 14106 10 160 25 15/06 Standard
L SRR i | - : il 1410R 10 160 24 - Repeater
Features: Dot & Dash Memory, Low Levsl Audic Features: Software-based PACKET that makes your 14126 25-45 160 20 15/06 Standard
Sidetone Generator with on board audio transducer, computer emulate a TNC. Modem connects from 1412R 2545 160 19 —~  Repeater
NPN open collector keyed output and HIGH and LOW serial port to RIG. Watchdog timer & reed relay PTT 14506 9 350 56 15/06 HPA
speed range. Will operate on less than 5V and up to standard. Operates from 12VDC@ 100ma, wall power 1450RH 5 350 56 —- Repeater HPA
20V, Built on a 3.00 X 2 00 double sided, plated through, supply included. Uses crystal controlled 7810 chip, 14526 5 350 50 15/08 HPA
solder masked & character screened circuit board. VHF and HF. Lock & TX LED indicators. Free copy of 1457RH o5 250 50 ] HPA
Designed to fit into our QRP Transceiver Version 1.40 English software included. 1454G 50100 %0 4 o Repeater
Complete Kit Only ........cccvevivennressesrannes $29.95 5, N— $59.95 Enclosurs...... $10 SALARH Et0 358 43 1@;{}5 EIEA -
Assemblod & Tostod ........ccoocveervreesssnnins $39.95 :ssnmlh::ag : ;astﬂ iBu:larvzl ....... g;g.ﬂﬁ i peater
- ; : ssamble est nBoxX....... .85 z
c"";’:,i’gi"ﬁjf:g Lﬁﬁfﬁﬂhﬁﬂ;ﬁ"gfg’,’;ﬁfd}‘ CA Residents add 7.75% sales tax. S&H: §5.00 22036 1-5 1040 6 14/07 LPA
send logal size SASE (52¢) to: (insured). Foreign orders add 20%. For more info 2210G 10 130 20 14/0.7 Standard
ra— AEA £ 1 2 e or catalog, send legal size SASE {b2¢) to: _ 2210R 10 130 19 - Repeater
L ngineering = || @®  A%A bngineering  TED | |2z @ 1 e w07 s
SaE W Labaima At v Arehen: CAJ2E0T » T1EA5I21 1A 2521 W. LaPalma #K » Anaheim, CA 92801 » 714-952.2114 29506 5 220 40 14/07 HPA
2250RH 5 250 40 —f- Repeater HPA
22520 29 220 36 14/0.7 HPA
2252RH 29 200 36 -~ Repeater HPA
r---------------------------‘. Sﬂy Y{:Iu Saw It |ﬂ %%gﬂgH ;g ggg gg 'ME? HPA o ik
. - epeater
- : 73 Amateur Radio Today s e
: - 4403G -5 725 4 12711 LPA
i ] 4410G 10 100 19 1211  Standard
= = 4410R 10 100 18 == Hepeater
i Factory Authorized Dealer & Service For & 44126 20-30 100 13 12/1.1  Standard
I i 4412R 20-30 100 18 - Repeater
§ KENWOOD : 44486 5 100 22 1211  HPA
: = 4448R 9 100 22 -~ Repeater HPA
- YAESU . 44506 510 175 34 12/1.1 HPA
H M Nickel-Cadmium, Alkaline, Lithium, 4450RE 9-10 175 34 —- Repeater HPA
: ICOM ! | sealed Lead Acid For Radios, Computers, M, = oo HR
M R B Etc. And All Portable Equipment FiL i
F - 5 4454G 75 175 25 12/11  HPA
= B = YOU NEED BATTERIES? M5ARE 75 175 25 cater HPA
I Great Prices & Great Service 1 WE'VE GOT BATTERIES! g .
1 3 CALL US FOR FREE CATALOG
q TOLL FREE ORDER LINE 1-800-344-3144 o
B Continental U5, & Texas [ | ﬂl]i]tffﬂﬂﬁ
| N
= KECIkM, B HA“ SAM AMTONKD TEXAS : E-H IYOST & co- A“ I_f.srl""'n?ﬂn tr} q' ajl m I-“-l m"
TNTE amplifiers (non-rptr) are linear, al-mode wi y
1 THEFRSIW CENTER 7344 TETIVA RD, atiomate T/R swikdhiy and PTT capablity, The receie
- saLES AMATEUR RADIO SERVICE i SAUK CITY, Wi 53583 %eamgsduse GaAs FET dewge& rated at .5 dB NF with +18
i : i m 3rd order IP. LPA, Standard and HPA amps are
g (NN Selmme il eameston g (608) 643-3194 intermittent duty design suitable for base and mobile operation
8 i FAX 608-643-4439 Repeater amps are continuous duty, class C.
plifier cap : High-power, narrow or wideband;
Commercial, etc. — consult factory. A complete line of Rx
F O L D " AWAY preamps also available.

Texas

BugCaltcher

“The SERIOUS HF Mobile Antenna”

ANTENNA MOUNT

_ _ 50 MHz 05208 &5 25
Unmatched in Quality ?Edrumlz ?gggg g Eg

i Hz .
Unmatched in Performance *3‘3 mm 12453,[;5 g o4
9 _ 2
CALL OR WRITE FOR SOML. 220N 3 9
FREE BROCHURE 440 MHz 44208 5 18
GLA SYSTEMS 440 MHz 4420N 5 18
P O. Box 425 12GHz 1020B 9 14
Caddo Mills, Texas 75135 1.2 GHz  1020N 9 14

903-527-4163

We can supply everything you need for that .
BiG mobile signal you have always wanted!
The Texas BugCathcer can be custom
designed to fit YOUR particular vehicle.

Are you ready to own the BEST??7?
HENRY ALLEN WBSTYD ---- TINA ALLEN

FOLDS
FOR MINI VANS AND UTILITY VEHICLES
BOLTS TO TRAILER HITCH OR FLAT PLATE
SUPPORTS LARGE HF MOBILE ANTENNAS
NON FOLD OVER MODEL ALSO AVAILABLE

CIRCLE 124 ON READER SERVICE CARD

RX Preamplifiers

NF Gain
Band Model (dB) (dB) Connector

CGonsult your local dealer or send directly for further
product information. All Products Made in USA.

I, R o
A, aix n;
aibadbatbdied Los Angeles, CA 90025
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Subject/Article
Dual-band Handheld

Field strength meter

FM transceiver

HFVHF SWH analyzer
Interface

Linear transverter kil
Microwave weak signal source kits
Morse keyboard

Multimode controller
Multimode simplex repeater
Portable frequency counter
CRP transceiver

Simplex repeater system
Software

Transceiver

Transceiver kit

Satellite Operation, EME, Space
ARSENE

ARSENE

Digital Satellite Gateway Nodes
Microwave

OSCAR

QSCAR
OSCAR
OSCAR
SAREX
Satellites
Satellites
S8TV
Teaching
Want a Dish?

Test Equipment

Accurate Low Cost VSWR Meter

Deluxe Function Generator

Expanded Range Direct-Reading
Inductance Meter

FM Packet Dewviation Meter

Oscilloscopes

Oscilloscopes

Oscilloscopes

RF sweep generator

RF sweep generator

Theory, Tips, Tutorials, How-To

16 Tips for Using PCB Layout
Software

Altracting youth

Challenge of QRP

Consumer complaints

Digital Satellite Gateway Nodes

D3P

DSP: The Whole Truth

DSP/DDS

Electronic Project Panel Labels

Fiber Oplics

First Q50s

Description

ICOM IC-W2A

IC Engineering DIGI-FIELD
Azden AZ-61

MFJ-249

AEA Hamlink Model HL-60
Down East Microwave DEM 432K
Down East Microwave WSSK
MFJ-451

AEA PK-200

Alinco SR4

STARTEK International ATH-15
S & S Engineering ARK 40

US Digital DVR 501A

AEA PC Pakratt for Windows
Midland 73-005 transceiver
Ramsey Electronics FX-146

Crescriptiondaunch

Descﬁplianfteiarnew

Get on OSCAR 22

Moonbounce

A-0-13; Field Day: AMSAT Space
Symposium

Future and current

KITSAT-0SCAR-23/Packet

KITSAT-0OSCAR-23 and future

How-to

MNew and future

New

From space

NASA resources

Construction

Conversion
Construction

Construction

Construction

Tutorial

Tutorial

Tutorial

Boyd Electronics kit/description
Boyd Electronics kit'descriplion

How-to

How-1o

Tutorial

How-lo

Get on OSCAR 22
Description/sources
Description/tutorial
Description/Tutorial
How-to

Amateur radio applications
How-to

Home-Brewing Your Own RF Filters Construction/theory

Hamtests

Hews and Whys of Coaxial Cable

HTs

HTs

Macro Surface-Mount breadboard
method

Micro chips

Microwave

Maobile CW Operation

Maobile operation

Maobile operation

Mabile operation

MOSFETs

MOSFETs

Old radios

Oscilloscopes

Oscilloscopes

Oscilloscopes

Packet

Packet

Packet

Packel

Packet

Packet

Packet

Packel

Packel

Packet

Fower supplies. building small DC

Power supplies. high current

Reducing RFI

SAREX

“Mystery Rigs"/How to fix
Tutorial
Tutorial
Tutorial

How-to

General description/tutorial
Canstruction practicesthow-to
How-to

How-to

How-to

How-to

Descriptionfcircuits
Diescription/circuits

Restoring

Tutorial

Tutorial

Tutorial

Internet/How-10

Hierarchical addressing/tutorial
Protocoltutorial

Resolving 2myCATV Interference
TexMNet/tutorial
TCP/IPMtutorial
TCPAPMtutorial
TCP/IPftutorial
TNC-computer link/tutorial
TNC-computer link/tutorial
How-to

Construction/tutorial

Tutorial

How-to
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Author

KATMDA
WBSRRT
WBENOA
WA4BLC
WABTWF
KT2B
KT28
WB2Wik/e
N1EWO
WA3USG
WESRRT
WBBVGE
N1GPH
N1EWO
WATRZW
KT2B

WASZIB
WASZIE
WAQPTV
WBGIGP

WASZIB
WASZIB
WASZIB
WASZIB
WASZIB
WASZIB
WASZIB
WASZIB
WB2MGP
WABWBP

ADSX
KC3ZQ

WaVWX
NSOWK
KB1UM
KE1UM
KB1UM
K4IPV
K4lPV

NEBPTG
N1GPH
WBBVGE
N1GPH
WAQPTV
N1EWO
N9RF
KE1UM
K4GOK

AJON/LABUS

N1GPH
K4IPV
KB1UM
WE2WIK/6
KB1UM
KE1UM

N1JI
KEB1UM
WEBIGP

WEB2WIK/ME

KB1UM
KB1UM
KB1UM
WEBBVGE
WBaVGE
K4PIV
KB1UM
KB1UM
KB1UM
N1EWO
N1EWO
N1EWO
NMER
N1EWO
N1EWO
N1EWO
N1EWO
N1EWO
N1EWO
K4IPV
KESED
N1EWO
WASZIB

Issue Page

MAY
SEP
NOV
JUN
JUL
JAN
FEB
QcT
AUG
JAN
AUG
OCcT
JUN
AUG
DEC
NOV

AUG
MAR
MAR
JUN

SEP
Staff
APR
JUN

JUL

NOV
DEC
MAY
ocT
APR

FEB
JUL

JUL
AUG
JUN
JUL
AUG
SEP
NOV

JUN

SEP
OCT
MAR
MAR
JAN

SEP
FEB
MAY
MAR
JUL

MAY
DEC
MAY
MAR
APR

DEC
JAN
NOW
JUL
SEP
ocT
NOV
JAN
FEB
MAR
JUN
JUL
AUG
AUG
JUL
JUN
DEC
FEB
OCT
NOV
DEC
MAR
MAY
DEC
MAR
APR
JUL

18
38

&0
78
748

28

28
a8
18
85
19
72
32
68

14
96
46
7e
10
26

38
70
72

53853888 83RE

66
44
69
il
48
40
o6
10
40
64

Subject/Article

Selecting variable capacitors

Selecting variable capacitors

Solar eclipse

Surface-mount components

Ten-Tec Argonaut 509

Ten-Tec Argonaut 509

Type “N" RF Connectors

Ubiquitous Coaxial Connector

Using and stabilizing varactor
diodes

Using Operational Amplifiers

Writing for 73

Wiiting to Congress

Transceivers

Computer Control for the Ramsey
FTR-148

HR2510 Hi-Power Modification

HTs

HTs

Microwave

RDF

Simplest Transverter

SP-1 Transceiver
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Homing IN

Number 15 on your Feedback card

Joe Moell PE, KEOV
PO. Box 2508
Fullerton CA 82633

Ploys and Pranks

"If | had to choose just one part of
ham radio to do all the time, it would
be transmitter hunting. | love it!" Those
aren’t my words, though they could be.
They came from Tom Lewis AB5CK of
Grapevine, Texas. Hams from all over
have expressed similar sentiments to
me in letters and e-mail about radio di-
rection finding (RDF) activities. T-hunts
and foxhunts (as competitive RDF
events are called) continue to attract
new participants across the country
and around the world.

Be prepared for adventure when
you set out on a mobile hidden trans-
mitter hunt. You never know where
you'll end up and you can never be
sure what you'll find. A good “fox" will
have some surprises planned to chal-
lenge your RDF and deductive abili-
ties. Your fellow hunters will be doing
their best to see that you don't find the

Photo A, Da

rryl Widman KFEDI checks

Radio Direction Finding

T first or have lowest elapsed mileage,
depending on the rules of the hunt.

In previous “Homing In" columns,
| categorized the sneaky, yet legal,
techniques for confounding hunters,
namely:

1. Deceptive signal parameters
2. Apparent inaccessibility

3. Indirect signal paths

4. Concealment and camouflage

| have explained that a hunt can be
made easy or hard depending on the
hider's choice of power level, antenna
aiming, signal polarization, and trans-
mitter timing. Darryl Widman KF6DI
must have read this because his trans-
mitter timing gave fits to participants in
the advanced mobile hunt at the 1983
ARRL Southwestern Division conven-
tion in Ventura, California. Each signal
burst was only a fifth of a second in
duration. Transmissions were six sec-
onds apart.

As a hunter in this event, | can at-
test to the difficulty of trying to read
signal strength of a 200-millisecond

at the base of the tree behind him. Its J antenna is camouflaged in the upper

branches. Can you see it?
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signal pulse on a heavily-damped S-
meter. A fast bar graph or audio tone
strength indicator worked much better.
A Doppler set is usually the best
choice of RDF gear for a hunt like this,
but | didn’'t have mine along. Only one
team used a Doppler that day. That
pair did not find the transmitter, proba-
bly due to copious signal reflections.
The others did, eventually.

KFEDI's T was 40 miles up the
coast in Santa Barbara, nestled in
heavy brush at the base of a tree. The
J antenna up in the branches was well
camouflaged with green garden hose
around the elements (Photo A). Not far
away was a box at the base of another
tree that flashed and clicked at the
same rate as the real T. Anyone find-
ing and reporting this decoy to the
huntmaster wasled valuable time on
this first-finder-wins event.

Hamfest High Jinks

Moslt regularly scheduled T-hunis
have a set of firm rules that bound the
hunt area and establish the expected
hidden T on/off timing. These rules
usually prohibit moving or multiple
transmitters except on advanced level
hunts. At conventions and hamfests,
however, there need be no hunt rules.
Hiders have much more latitude. A
valuable prize warrants a special chal-
lenge. Some hiders say, “If the hunters
don’'t complain, the hunt wasn'l hard
enough.”

The two-hour on-foot foxhunt at the
1993 ARRL Texas State convention
was not too hard and not too easy. Ac-
cording to hunter Tom Lewis ABSCK,
"The only information provided was
that there were mulliple T's transmit-
ting at different times on the same fre-

Pholo B. Is it a fox or a decoy? James Lambert KC4YIW
KN4DV check out a mysterious box during the 1993 Virginia Beach Hamfest
T-hunt.

quency. Ticket stubs were given out
sequentially at each T, and the lowest
numbered stubs would determine the
winner in the event of a tie. After the
hunt, we learned that there were seven
foxes. Five of them were hams using
handie-talkies, positioned al various
locations around the convention prop-
erty.

“The last two foxes were more diffi-
cult,” Tom wrote. “One was remotely
operaled in the middle of a large open
field of tall grass. It was impossible to
see unless you were standing directly
over it. The last one was even tougher.
A ham had it hidden in his briefcase
while he milled around the flea market
as if he were shopping. There had
never been a moving T at this conven-
tion before.

“By the way,” AB5CK continues,
“the ham carrying the briefcase was
the same guy who pulled off a trick T
at the convention the year before. He
positioned himself in the middle of the
flea market with his rig hidden inside a
gutted video camera mounted on a tri-
pod. Most of the hunters ran right past
him, seeking other T's on the same
frequency.”

It's great to see the number of ham-
fest hunts growing. 1993 was the first
year for T-hunting at the ARRL state
convention at Virginia Beach, Virginia.
Jeff Goldstein N4AVJ knew that most
competitors would be beginners, 50 he
made his hunt fairly short and simple.
But he put out a few decoy pseudo-
transmitters in the field at the end point
to make things interesting (Photo B).

Canadian Capers

My last visit to Quebec was memo-
rable because of a great Montreal

*

and Ciitten Ireland
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Symphony concert. On my next trip
there, | want to go T-hunting. It has re-
ally caught on in recent months. “In-
trepid” is the word for Montreal T-
hunters, as they hold hunts all year
long. | guess | need to add snowshoes
to the suggested hunting gear listl

Eldor Gemst VE3HUG reports Mon-
treal T-hunt activities in the
marcOgram, his club's newslefter, and
also on CompuServe. He says that
most hunts are interclub events among
the two English and four French ham
organizations in the area. His descrip-
tion of the September outing shows
the extreme lengths to which Quebec
foxes go to foil hunters.

“The organizers of this hunt work for
Hydro Quebec, so they had the full re-
sources of that organization behind
them,” Eidor wrote. “All the bearings
led to some railroad tracks with quite
heavy brush on both sides. The tracks
were fenced in, although the fence had
some barely human-sized holes in it.
The trick was figuring out which side of
the tracks the fox was hidden on.
Crossing the tracks could be easily
done only in places about three miles
on either side of the hottest signal
zone, so you had to be pretty sure
what side to approach from.”

“We guessed wrong,” says
VE3HUG, "and we had to crawl
through the broken fence. At this point
we were certain that the T was some-
where inside the fence either in the
bush or near the tracks. We searched
high and low and eventually found it on

the other side of the tracks. Outside
the fence was a little dirt path with a
*“Mo Trespassing” sign. Barring en-
trance to the area were two cement
posts with heavy pipes in them. At the
top of the pipes were caps with a
length of chain attached.”

Eldor continues, “It turned out that
those posts were fakes! The hiders
had poured the cement forms around
metal-colored plastic pipes and put
plastic caps on top. They looked abso-
lutely real. Everyone was certain that
the fox lay behind the posts, either in
the brush or by the tracks. But the
transmitter was actually inside one of
the pipes. The numbered tags for
hunters to take, showing what position
they came in, were only a quarter-inch
square and the numbers were in Ro-
man numerals. The material was some
kind of metalized stuff laminated with
plastic, the same color as the pipe.
You'd look at the numbers and think it
was some kind of identification of the
pipe. Incrediblel”

That hunt will be hard to top, but
you can be sure the next hiders will try.
Mote that the T was not actually inside
the "No Trespassing” area, which
would be against the rules on most
hunts. Usually T's can be hidden on
private property only if the area is
freely accessible fo the public at no
charge and is not posted as a "No
Trespassing” zone.

Shopping Cart Shenanigans
When asked to name a memorable

il

Photo C. Christie Holoubek K&IU is under the lattered straw hal, playing a "bag

lady” as fox for the Fullerton Radio Club’s monthly nighitime mobile hunt. Look

closely to see the battery in the carl.

T-hunt, most RDFers will bring up one
in which the T was concealed in a
particularly clever way. It doesn't have
to be a grueling event like the Montre-
al hunt described above. Christie
Holoubek K@IU showed her acting
skills by poriraying a bag lady in a
mall parking lot on a Fullerton (Cali-
fornia) Radio Club night hunt. She
pushed a junk-laden shopping cart
around the lot for three hours with the
transmitter concealed among the
refuse (Photo C). After 15 miles of

mobiling and a drive around the park-
ing lot, would you have suspected
her?

Shopping carts are "liberated” from
supermarkets every day, but Gary
Holoubek WB6GCT asked permission
to borrow this one. "Don Frizielle
WEHRC and | went to a store and ex-
plained to the manager what we
wanted to do," he says. "In case se-
curity guards thought we had stolen
the cart, we had the manager give us
his business card with a note on the

Serving The LORD
Since 1987

BUY AMERICAN, BETTER PRICE AND QUALITY

The 5G2000 HF transceiver is type accepled for commercial and marine service
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the SG2000 has 4 large transistors that loal along at 150 watts on ALL THE
BANDS INCLUDING 10 METERS! Some of the SG2000 features are: 1) A
control head remotable (no special kit necessary) up to 150° away from the rig,
perfect for automobiles and boats. Up to 8 heads can be utilized and used as
intercoms also. 2) The largest display of any HF transceiver. 3) 644 pre-
programmed mamaories and 100 user programmable memories. 4) operable from
-B0F (-45C) to 185F (+85C). You want guality right? Here is what EVERY
SG2000 must endure before they're shipped from the factory: 1) They're factory
aligned, 2) EVERY SG2000 Is keyed down at full power (CW 150 Watls) into an
open antenna for aboul 10 seconds, then connected to a shorted antenna and
keyed down for an additional 10 seconds. 3) EVERY SG2000 is put in the
"BURN-IN" rack and keyed down for 24 hours non-stop at full power CW. Don't try that with the foreign radios. 4) EVERY SG2000 is
then re-chacked for alignment and put in the *TORTURE RACK" where they are keyed on and off every 10 seconds for 24 hours. 5)

The SG2000 is then re-evaluated and all control funclions are verified 1o ensure that the microprocessor is up o spec. THEN AND
ONLY THEN IS THE SG2000 ALLOWED TO LEAVE THE FACTORY.

The botlom line is price, you know how expensive commercial rigs are normally, until DEC 31 we are selling the SG2000 BELOW
DEALER COST at only $1,585,00 each!! That's a $400.00 savings! We guarantee the best price.

The SG230 SMART-TUNER is the best HF autotuner at any price, and to
promote a product that is made in the USA, we're offering it at the guaranteed
best price of only 54459.001l WHY THE SG2307 BECAUSE: When you tune an
antenna al it's base you are resonaling the antenna, instead of just matching the
coax to the radio as with ather tuners such as the ATS0, etc. The result YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood AT50, AT450 and other
similar tuners can only malch 3:1 mismatches (YES only 3:1) so forget matching
anything but a fairly decent antenna. The SG230 can match from 0.5 Ohm to 10
kilohm antennas (up to a 200:1 mismatch). so it can easily match random wires,
dipoles, rain-gutters, shopping carts, efc. The result MORE POWER.

To order, send check or money order with $8.50 for shipping, along with your shipping address (sormy no U,S. Post
Office Boxes, UPS will not deliver) and Telephane number to: 2 :

Joe Brancato

THE HAM CONTACT

PO Box 3624, Dept 73
Long Beach, CA 90803

CA Residents Add B 1/4% Sales Tax. Canadian Residents please send U.S. Money Order + $17.10 for shipping.

If you wish more information please send a SASE to the above address. For COD orders, call
(310)433-5860, outside of CA call (800)933-HAM4 and leave a message.

Why buy a TNC?
PCHF FAX + PC SWL S179.0(

SPECIAL COMBINATION OFFER

$99.00

—
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For a limited time, if you order PC HF FAX $99 (see our
other ad in this issue), you can add our new and improved
PC SWL 3.0 for $80 00 instead of our regular low price of

PC SWL contains the hardware, scftware, instructions
and frequency lists needed to allow you to receive a vast
variety of digital broadcasts transmitted over shortwave
radio. All you need is any IBM PC or compatible computer
and an 558 shortwave receiver. The product consists of.

Demodulator

Digital Signal Processing Software

200 Page Tutorial Reference Manual

World wide Utility Freq
Tutorial Audio Cassette with Samples

PC SWL automatically decodes Morse code,
AMTOR, SITOR, NAVTEX and ASCII.

PC SWL lets you tune in on worid press services
meteorological broadcasts, ham radio operators, coastal
shore stations, aviation telex and much more digital action
on the shortwave bands. Why pay for another expensive
box when a simple interface and your PC can do the job?
ADVANCED FEATURES:

Tuning Oscilloscope

Digital Waveform Presentations

Auto Calibration and Code Recognition

Continuously Tunable Filter Frequencies

Variable Shift

Adjustable CW Filter Sensitivity

Unattended Capture and Printing

Iintegrated Text Editor

Iintegrated Log and Database

shell to DOS applications

Seamless Integration with PC HF Facsimile
Call or write for our complete catalog of products.
Visa & MasterCard welcome.

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

Tel:(714)498-5784 Fax:(714)498-0568

uency List

RTTY,
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phone book in a hotel lobby contained the T at a hamfest beginners’ hunt.

back. He was willing to loan us a
brand-new cart, but we picked out a
ratty looking one with good wheels.
After the hunt, we took it right back.”
Even a so-called "beginners™ hunt
can include a clever concealment sur-
prise. At the aforementioned conven-
tion in Ventura, California, KF6DI put

on another event especially for brand-
new RDFers. It was an on-foot hunt
on the hotel grounds. Darryl encour-
aged everyone to give it a try, even
those with no special RDF gear. (The
“body shielding” maneuver with a
handie-talkie or scanner was ade-
guate for getting bearings.)

Photo D. Trust your instruments, not your eyes, when sniffing. This hollowed-out

As usual, most of these new
hunters assumed that the hidden T
would be in plain sight, so they hunt-
ed mostly with their eyes, not their ra-
dios. That was the wrong thing to dol
The rig was concealed inside a hol-
lowed-out telephone book (Photo D)
undemeath a pay phone in the hotel
lobby. Most hunters ignored the inno-
cent-looking white pages and kept
poking around for something in plain
sight that looked like a radio.

Many memorable T-hunts involve
lakes and rivers. Baffling bearings can
result when the signal source is at the
surface of a body of water, due to sig-
nal reflections from nearby and dis-
tant shores. For one Fullerton Radio
Club hunt, Erik Schoedl NBNWW and
Michael Foster KCBNHJ transmitted
from a rubber duck. No, not a flexible
helical 2 meter whip, | mean a real
rubber duck, floating on a small lake
in Tri-County Park. The real ducks ig-
nored it, mostly.

Marty Mitchell N6ZAV and Byon
Garrabrant KDEBCH went a step fur-
ther, trying for invisibility on an Or-
ange County night hunt in October.
They attached a thin 2 meter whip to
a piece of black-painted styrofoam
and attempted to float it onto a lake
with miniature coax back to the trans-
mitter on the muddy shore.

“We put ballast under the styro-
foam to hold the antenna erect,” Mar-
ty says. “Apparently something tan-
gled underwater and the thing kept
sinking. My RaCon foxbox got

soaked. Next time maybe we’ll try
putting the T in a radio-controlled sub-
marine. We could eliminate the coax
and be able to raise and lower the an-
tennal”

Keep It Fun

As you can see, being the hidden
fox is an opportunity to unleash all
your creativity. But don't forget to be
fair and to match your subterfuge to
the skill level of the hunters. If the ma-
jority of them are beginners, go easy
by giving plenty of signal, frequent (if
not continuous) transmissions, and
lots of encouragement. Give them a
challenge, but not an impossible task.

As your group’s average skill level
and equipment inventory increases
toward the "expert” category, you can
make hunts tougher by shortening
transmissions, lowering or varying the
signal level, increasing distance, and
including stunts like those described
above. Of course you won't do any-
thing illegal or make the hunt unsafe
for yourself or any hunter, will you?
Remember that if participants don't
have fun (however they define it),
they won't come out to hunt you again
next time. Your goal should be 1o in-
crease the level of camaraderie of the
hunt group.

Let's hear about the clever pranks
taking place on your local foxhunts.
Mail photos and stories to me at the
address above. You can send e-mail to
JoeMoell @ cup.portal.com via Internet
or to 75236,2165 on CompuServe. [

1691 MHz Hemt Pre-amp.
model TS-1691-P. Amp

1691 MHz Receiver
model TS-1691-Recvr

Decoder Board & Software
model TS-VGA-SAT4

with connectors.
model 1691-coax ass'y

satellites, world map, print out

1691 MHz Loop Yagi Antenna
model 1691-LY(N)

1691 MHz Loop-Yagi Extension
model 1691-LY-XTN

Shipping: FOB Concord, Mass.

Fax: (508) 263-7008

1691 MHz Weather
Satellite System

Low Loss (microwave) Coaxial Cable (65ft)

Track |l Satellite Orbital Program. Tracks ALL

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

Prices subject to change without notice.

VA |

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

Hi Pro

Repeaters
$450 Manufacturers of Quality Communications Equipment
*Repeaters eStandard and
§349 osLinks Computerized
eRemote Base | i B Controllers
$65 oVHF, UHF i ) eStandard and
) M o "
eReceivers T ——— Cﬂmputerlzed
: — £ y
599 eTransmitters H B Pro k- Auto Patches
- eAntennas EXPANDABLE REPEATER SYSTEM eDuplexers
eA NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro “E" IS AN EXPANDABLE REPEATER WITH THE
FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD INCLUDE A COMPLETE RECEIVER,
$85 TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK

AND CAPABLE OF FUTURE EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED,
19-INCH RACK MOUNTABLE CABINET.

®THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON.
THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER SUPPLY, IDENTIFIER, AUTO PATCH, OR
COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND
TRANSMITTER CAN BE MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR
DUAL BAND OPERATION, ETC.

®* New 2 Year Warranty

NOW CELEBRATING OUR 25TH ANNIVERSARY
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MAGGIORE ELECTRONIC LAB. i
600 Westtown Rd. West Chester, PA 19382 Phone (215) 436-6051 FAX(215)436-6268 Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG

§ k. '.I
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TH CLASS

Carole Perry WB2ZMGP
Media Mentors, Inc.

PO. Box 131646

Staten Island NY 10313-0006

Instructors’ Workshop

This past summer, | had the plea-
sure of moderating the workshop for
leachers and instructors at the Texas
HamCom in Arlington. All those who
attended for the full five hours re-
ceived continuing education credit for
0.5 units. We had 80 folks who came
to get ideas and share experiences of
using amateur radio in the classroom.
It was great!

Due to the length of the workshop, |
wanted to be sure to have some lively,
interesting speakers. | think that ev-
eryone in attendance will agree that
every speaker presented valuable in-
formation in an “entertaining” manner.
Matt McCullar KJ5BA spoke about his
and his club's efforts with weather bal-
loons and ham radio. He not only
brought us the actual box the rig was
packed in, he had a wonderful slide
presentation of actual balloon-in-flight
pictures to show. The visual aids that
gach speaker used added a great deal
to the presentations.

Vicki Gigante KA3PBS not only
joined me as cospeaker at the ban-
quet that weekend, she also made a
terrific presentation at the workshop.
Vicki is in charge of shuttle retransmis-
sions at the Goddard Space Center.

e e L R0 8 ol e 0 e
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FPhoto B. Connie Dunn KB5LES.

She spoke about SAREX (Shuttle Am-
ateur Radio Experiment) and its use in
the classroom with youngsters. | agree
with Vicki, based on first hand experi-
ence, that one of the best and mosl
exciting things you can do with Kids in
the classroom with a radio is to give
them an opportunity to speak with as-
tronauts.

Cynthia Wall KAVITT is the talented
author of children's books that incor-
porate amateur radio in the story. It
was a delightful experience to meet
with her and hear her suggestions on
using the books to help provide high
motivational classroom reading
lessons. | can really recommend these
exciting adventure books as an enrich-
ment aclivity in a ham radio class.

My good friend Jim Wilmerding
N4MDC came from New Orleans just
to participate in the workshop. I'm so
glad that he did! Jim is one of the net
controls on my CQ All Schools Net on
Tuesdays and Thursdays at 17:30
UTC on 28.303 MHz (after 10 minutes
21.324, and then on fo 14.325 MHz if
you hear nothing). When folks can'l
hear either my school or Gordon West
from California, they can probably pick
up Jim in the middle of the country.
Jim is the principal at St. Martin's
Episcopal Middle School. Our two
schools have corresponded and
shared numerous school-wide projects
as a direct result of our radic contacts
each week. Jim spoke to the group
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about how to approach an administra-
tor when trying to get a radio program
into a school. His input was excellent.

Connie Dunn KBSLES was my lia-
son with the convention most of the
year. We became instant friends. Con-
nie is very active with the YLs and
does a super job editing their publica-
tion. She spoke about using packet ra-
dio in the classroom. and had very
good slides to demonstrate what she
was explaining. Connie introduced
Kathy Hootman N5VKY, a teacher at
Sanger Middle School, who talked
about creative lessons with packet ra-
dio in her class.

My friend Bob Scupp WBSEYYX is
Vice Director of the Rocky Mountain
Division of the ARRL., He informed the
audience about the League’s ability to
support educational efforts. The new
telephone number available to non-
hams only is 800-32-NEW HAM to
have questions answered. He provid-
ed the group with literature that the
ARRL makes available to teachers.

It was also my pleasure to introduce
the Geisen family who drove up from
Houston to appear at my Youth Forum
the next day. Marie KBSQPB, Shalon
KB5QMY and Linda KB5PQW are
home-schooled teenagers who have
integrated ham radio into their studies.

Photo A. Jim Wilmerding NAMDC.
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In between these speakers, | man-
aged to do some of my own little pre-
sentations. | showed a video that
demonstrates children in my class
having fun on the radio and with ra-
dio-related activities. | stressed the
importance of using child-oriented
materials. The group really enjoyed
the other video | showed, astronauts
fooling around for the camera to
demonstrate weightlessness and how
life on board the shuttle can be fun at
limes.

| am indebted to the talented peo-
ple who did presentations at the In-
structors’ Workshop so that others
could benefit from their experience.
Readers of the "Hams With Class”
column know that | am a firm believer
in the value of youth forums for the re-
cruiting of young people into the hob-
by. It is also very obvious to me, after
having moderated several teacher
continuing education courses, that
they can inspire and motivate teach-
ers to incorporate amateur radio in
their classrooms. The sharing of ideas
with a good group of presenters is a
dynamic, exciting and educational ex-
perience,

Don't be afraid to organize one at
your group’s next large gathering, and
let me know how it works out.



PUBUCATIONS 10 MAKE RADIO FUN!

1994-95

" | now IncLUDES

INCLUDES:
10M, 2M

220 bll-l:

GE Rl

2900 MH=z

PR,
qua r are now
available in book formi lﬁﬂ's ight,
owr new book includes all "fl .
States, all Caonodian Provinces,
Mexico, Central America and the
Includes radio and | Carribbean! Maps show city
al lnfnrmcrhnn for | location, repeaters, highways, ham
countries. e | dedlers, and tourist inforrnation!
han 3%,5.&995 PERFECT FOR TRAVEL! More than 175

919.95|5%bEr Topay: $9.95

laminated in plastic.
Shows 2m, 220, 440,
1.2 GHz.

I-'Benterpnses nfﬁﬁiﬁwgﬁc%{

23801 NW 1st Ave. mwg,mg
Ridgefield, WA 98642-8830 | —
CALLTODAY! 1(800) 377-2339 A3 --msmpm's

Dealer Inquiries Welcome
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C.M. HOWES

COMMUNICATIONS

NEW KITS!

DR AWIND Sharenmg DF DN and FRB4 Kitn in tlr nrer CASM fardhaare pon bage

(-Lpuud size display with 10041z remluum) \ ( CHF.%et sebecior )

Pre-punched anodised front panel with
silver leticning on black background

The HOWES DFD4 is an add-on Digital Readout for analogue receivers and
transceivers. If you have an FRG7, and analogue FT101 or a similar type of
rig, then the DFD4 has been designed with you in mind. The DFD4 is a
frequency counter that can be programmed for any IF offset so it can be
used with almost any radio, including the old Government surplus sets. It
can also count down as well as up, so it is suitable for “reverse tuning" rigs
too.

To make the DFD4 even more suitable, we now offer the PMB4
Programmable Matrix as an optional kit. This enables you to switch between
six different programmed ofisets, so the DFD4 can be used with more than
one radio, and to compensate for IF frequency differences when switching
modes. Also new is the CA4M “hardware package.” This contains a custom
made case with pre-punched anodized aluminum front panel (see drawing
above), plus switch, knob, BNC socket, nuts and bolts, etc. to enable you to
achieve a high standard of finish for your project.

DFD4 Kit

PMB4 Kit

CA4M Case & Hardware

Ordered separately ;
O S B U s s i e e e A 5116.95

2 Additional RS5-232 Ports for
HamWindows™ |

e« Two RS-232 Forts with full Modem Control
Signals

» Individually Selectable Address and Interrupt
(2-5,10, 11,12 and 19)

» FREE Technical Support

o« 165505 Standard

« MasterCard, VISA and COD accepted!

« Next Day Service available!

« 30 Day Money Back Guarantee

« Part #5058» FPRICE: $69.00

SEALEVEL SYSTEMS INCORPORATED
F.O. BOX 630 102 W. MAIN ST.

SE n L EVEL LIBERTY, SC 29657
(602) 843-4343

COMMUNICATIONS & /O FAX (803) 843-3067
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Townsend Electronics, Inc.

P.O. Box 415

Pierceton, IN 46562
219-594-3661 FAX 219-594-5580

BUILD A QRF TRANSCEIVER!

To build a transceiver with our kits is a simple modular, step by step
approach. You can start with the receiver, and then add on the transmitter at
a later date if you wish. Various accessory kits are available to increase the
facilities, these range from a simple signal meter for the receiver to extra
filtering and of course, digital readout. We offer a matching range of
“hardware packs" (case, knobs, etc.) to enable your station to look as good
as factory equipment! Whether you fancy a single band CW transceiver, or
more complex dual band SSB/CW rig, all these kits are designed to be within
the scope of the ordinary home constructor. The well thought out designs
and the backing of professional RF test facilities mean you can build with

confidence!

Single band 40 or 80M CW transceiver:

DcRx 40 or DoRx B0 recelVer Kil........ccoccisiimsisssmssnssssasmsssasss sans ssmmsesmssessssssssssnsass sl s D
CTX 40 or CTX B0 transSmitler Kil........ccoociimesirmsesmssemssmemsssmrasssssssnsssssssssssnsssassnsns @ e D
CVF40 or CVF 80 VFO for TX & RX

CSL 4 300 Hz CW and narrow SSB filter

CA B0 M Case & Hardware (40 or H.EI-}

If ordered separately.............

Ordered as a unit {siata hanl:l} R AT s R s O T
To order write or call:

1-800-944-3661 * VISA/MC accepted « Add $4.00 per order for S & H

***ASK FOR OUR FREE CATALOG"*

Include $1.00 for 1st class Postage. $2.00 for foreign countries.
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Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

A very popular setup for the active
QRPer is the Ten-Tec 509 Argonaut
with its matching 405 amplifier. With
DC power consumption of 100 watts,
the 405 amplifier produces 50 walls
RF output with only 2 watts input from
80 through 10 meters. This amplifier
was one of the lirst all-solid-state
high-power amplifiers to hit the ham
markel.

When Ten-Tec stopped producing
the popular Argonaut 509, they intro-
duced the 515. The 515 contains an
enhanced version ol the 509, with a
few more features added. However,
the FCC ban on 10 meter amplifiers
made it illegal to build an amplifier ca-
pable ol working with the 2 watts in-
put from the Argonaul series. There-
fore, they never offered a matching
406 amplifier for the 515 Argo.

The 10 meter amplifier bill, as it is
known, made it illegal to sell any de-
vice that will amplify an RF signal be-
tween 24 MHz and 30 MHz. The bill
was introduced in the mid 1970s—a

Number 17 on your Feedback card

Low Power Operation

reaction to the growing number of
sellers and users of illegal power
amps on the nearby 11 meter CB
band. Under the law, the amplilier
must not be able lo amplify a signal
under 50 wails inpul power, and the
amplifier must not use RF sensed
swilching. As you can see, this putl
the 405 right in the middie of a very
deep can of worms.

The whole idea behind the bill was
lo keep those amplifiers capable of
operaling on the CB band (27 MHz)
out of the hands of CBers. There
were some who likened this bill to a
sort of gun control for ham radio. The
rule’s useluliness is still being debatl-
ed to this very day: Is it effective in
keeping those amplifiers away from
27 MHz? The CB craze of the 70s is
long-gone. Unfortunately, the interest
in illegal CB ampiifiers is still with us.

The Ten-Tec Argosy

Ten-Tec gol around this amplifier
problem with a simple solution: the
Argosy transceiver. The Argosy is ca-
pable of running up to 50 watts output
on 80 through 10 meters in either CW
or 5SB modes. Or, it is just as happy

with an output of 5 watts, again in ei-
ther mode you choose. The Argosy
also featured the 30 meter band, a
first in a commercial QRP lransceiver.
Also included wilh the Argosy was a
completely broadbanded receiver. No
longer did you need lo resonate the
front end of the receiver like you had
lo do with the Argonauts. Of course,
the transmitter was broadbanded oo,
just like the 509 and the 515 Arg-
onauts.

The Argosy also featured a noise
blanker that really worked (also a first
from Ten-Tec) and a two-stage audio
CW filter. Of course, you had the Ten-
Tec full QSK CW syslem in the Argosy
and PTT SSB. The Argosy did not
have a VOX circuil for phone use. Both
the audio filter and the noise blanker
were optional o the base Argosy.

The Argosy continued the tradition
of the slide-rule frequency readout
Ten-Tec used since the days of the
PM series. The Argosy updaled the
readout with a sliding LED to mark
frequency while the dial skirl read out
the nearest kHz. A pulsed calibrator
provided a marker signal every 25
kHz. The calibrator was also an op-
tional accessory on the Argosy.

You could also install several op-
tional crystal fiters on this transceiv-
er. The stock filter is a rather so-so
four-pole 2.7 kHz filter. The eight-pole
2.1 kHz filter proved the most popular
among Argosy users, providing the
ability to switch-select between two

other crystal filters as well. Mos! peo-
ple went for the 1.8 kHz filter for im-
proved sideband performance and el-
ther a 500 Hz or 250 Hz CW filter.
With all those filters in place and with
the ability to operate from a battery,
the Argosy became a QRPer's de-
light. When band conditions went into
the dumpster, you could flip a switch
and run 50 watis out.

The Argosy contained no micro-
processors or PLL. It was completely
analog, including the VFO. Of course,
just like the Argonauts, touching
the dial skirt of the VFO would
change the frequency of the rig be-
cause of hand capacitance. Withoul
microprocessor control, the Argosy
required about 200 mA on receive.
The lack of a PLL made for an ex-
tremely quiet receiver. The Argosy did
lack one important feature though: an
RF gain control for the front end of
the receiver.

The Good Gets Better

As greal as the Argosy was, it gol
better. Ten-Tec followed the original
model with the updated Argosy Il.
This model incorporated features and
upgrades in the receiver from the first
model. Also, the Argosy |l did away
with the slide-rule readoul. In ils place
is an LED display showing you the
most important digits. You don't see
the MHz on this display. The digital
display really is nothing more than a
frequency counter counting the VFO's

} CAT-300 Repeater Controller |

Attention Repeater Owners

Finally a repeater controller with a TI voice synthesizer and full
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Jeature autopatch incredibly priced ar $299.00.

Features Include:

v Voice Synthesizer v (412) Word Vocabulary
v Twelve Voice Messages v Female Voice & Sound Effects

v Two Voice ldentifiers " CW Identifier

v Full Feature Autopatch v Reverse Autopatch

v User Speed Dials v" Emergency Speed Dials

" DTMF Key Pad Test v Programmable Courtesy Tones
v DTMF Repeater Access v DTMF Repeater Muting

v (36) Control Functions v Programmable Codes and Timers
v  Remote Control Switches v Hardware Logic Inpuis

v" DVR Conrroller Ready *
* (Requires MF-1000 Serial Interface Card $59.00)

Write or Call for a brochure describing the CAT-300 Controller,
including schematic, voice word list, and control functions.

CAT-300 Controller Board $299.00 Wired and Tested

Computer Automation Technology, Inc.

4631 N.W. 3lst Avenue, Suite 142,
Fort Lauderdale, Florida 33309

(305) 978-6171
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,Bave, change allfrom T lones, el, or moderm” Unlim
vocabulary *Voice clock execules evenls Daily & Weakly “Su
Macros" user programming language! "300-4 digit user access u-l:rﬁﬂ
*‘Disk & Printer logging of islephone numbers dialed, usage time, Jlaa
functions 18 Rotaling Pollte ID's* 18 Exiernal relay controls *CTCSS[IG
Tone Paging* CW Practice with voice *Securily mode, T tone mute* Voice
announced user call sign when logging on *Volage proporional counesy
béep indicales signal strengih ® 18 rolating Pollle 1D talls™ Salety timers || D5 3
& overnides ““Ulra Link™ provides T tone control from remole audio moni- | e sw .
ored *User programmed multi-tone courtesy beeps each mode"Modem or
Packel control® 9 T Tone Macros siore 28 gigh command sirings *2 Tak- =
ing Mater inpuls * Packe!+ Modem inpul* Simplex Repeater Mode Optional | B
wilh DVA * WX1 & PKB speaks tempetature and hurmidity with polite 1D *
LRI WA TSl Store 1000 (18 digh) tel #'s *Cuick dial & quick answer
* Directed & peneral page *50 tel #'s restricted patch * Telephone control} .
input® Regenerated louchtones *Autopaich aute off. detects calling party =— #-dd-lflur. e Covse

Wmtﬂwmiuﬂmm regial” | *“i
| HF B VHF SO del “Scan up/down 100Hz step « | L I®
varable scan rate “Monior mode defeats PTT Lock mode allows T lones|
1o TX through remole "Aulo mdde & spil select *9 Scan memones siore

Mode, spits. VFO A & B “Taking Melers. Voltmeler * vmlmﬂmmn
"Voice Rolor cordrol Ulra Comshack 64 Mode! CS645.. $379

'Muunt All modules including C64,
ar; Predrilled & painted inel.
_~~ mounts & cable clamps

o voice Maibox & 1D tall, Inc. 1 Meg
= Ram, control with CS8 or PKA,
= Inci, cable for REVS Ulira board, 5

lllll

wiith 1his crysial conirolied Swiich
“Jing supply, runs cool & efficien
4f Oraws <1 amp Flum imo CB4a,

-mTﬂuphumllnplﬂld
rull & gan pots, & audo preamps
zs into CSB4S board, TLCN....S 159.95

= 3 Autobool  EPROM

plugs o C&4 or PHE, cisk of
stem version CART...$ 109.95

Video Multi-Page letter & rah:cs Gnn 8 On Off relavs MERTSET
*ATV Siow & < Ml * Autoboot CB4 EPRC |

outputs, Lise with Hk
u-uwtm'lmmwmmmﬂmmm ! l@mmm CS8....5 99.95

vary seq. & load
Modem transier ! ":'T =4 Agd 2 Voice Melers « 2 Alarm Inputs
_VIDG™ =&%mem 159.9

2!115:" “:rl"' "PE1 3ads Contiod of L

17 i'lll:lI-H‘l"l-‘lmmm'
muumtmm AB1S

SDO QUAL

Rotor cnn'rnl g o chgital

{| CoTeETIET mﬂﬂﬁﬂ mhﬂl—g
+- 5 geg_for all rotors HM1 .S 69

|“_‘J;‘] - ] ' 'ii‘_' ﬂ‘." -'h."*-n» :"u:a:-"& on plug-in option
- TSDO use as Repeater OnvOf, 54 reset, =
820 VDL , audiomn, FﬂPrnqrrh!-ﬁ 000 Codes: Mom_§ Latching: Inc jUltra Com Shack 64 Manual

OPOT Retay. LED axg -musl-:n 24 P connecior QUAD option Fs- A} schematics, dagrams and how 10
adis. lour 2 . « 5 on & off code for each relay Z°X3° o m;mhmmmmw

4 Digit Decoder ° EID 5‘"-‘?’5 Expand "QUAD"S 89.95F = purchass= of C5645 MN.$25.00
Touchione to RS232 ' :

JJ"{} Baud Intr:rhcr
Drcc:::l-e- A-Pad’

F'!-:5’r9r arg*Visa"aAmex " Disc

EHGIHEE RING CONSULTING
583 CANDLEWOQD ST
BREA, CA. 92621
DAP ""-q"-F-Jj Tel: 7T14-671-2009 Fax: 714-255-9984

| R

JAF ph"‘"h - s "l..'||LJ'T' i i



outpul. If the rig drifts, you'll see it on
the display. (Today's rigs monitor the
CPU and not necessarily the actual
frequency of the transmitter.) The Ar-
gosy Il is not an Argosy with a digital
readout! It is different in many ways.

The front panel layout as well as
the selection of the optional crystal fil-
ters remained the same. Gone is the
calibrator swilch and in its place is a
switch for tuming off the LED display.
(The light behind the meter remains
on though.) The display increased the
receive current to 750 mA.

Ten-Tec also improved on the
noise blanker and receiver. The trans-
mitter now has full ALC control at the
5 walt QRP setting. You can now ad-
just the power level (inside control)
for the ALC at different setlings of the
power control. In my case, | have my
Argosy Il set for 50 watts output, but
at a supply voitage of 12.5 volts. The
original Argosy did not have this fea-
ture on the low power setting.

Ten-Tec also chose not to use a
microprocessor in the Argosy Il.
Again, this makes for a very quiet re-
ceiver and low receive current. And,
for reasons known only at the top, the
Argosy |l still lacked an RF gain con-
trol or even an ATTN switch.

Both the original and the Argosy |l
are still sought-after. Scan through
the Yellow Sheels and you'll see ads
every week seeking an Argosy. On
the used markel, be prepared to shell
out about $300 to $400 for a Argosy.
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An Argosy |l will make you dig a bit
deeper, around $400 to $500, de-
pending on fillers and other options. If
the Argosy series is this popular even
after being discontinued, what hap-
pened?

Sticker Shock

The basic Argosy was cheap. But,
when you started to add up all the
cryslal filters, noise blanker, power
supply, microphone, and audio filter,
it really got a bit pricey. In fact, just
before Ten-Tec dropped the line, an

The Ten-Tec Argosy.

Argosy I, fully loaded, approached
$1,000. But there was to be one more
nail in the coffin—the microprocessor.

Al the lime, hams just started lo
see what the microprocessor could
do when custom-installed inside
their rigs. Why, all of a sudden you
could get PLL frequency control,
TWO VFOs, memories, band scan-
ning, memory scanning, and the
list continues to this day of the bells
and whistles we have all gotten used
to. Ten-Tec followed soon afterward
with their own microprocessor rig, the

Paragon. The Omini V and Omini VI
followed, with even more chores
being controlled by a computer chip.

I've used my Argosy Il as a test
bed, contest machine, on AMTOR,
CW and SSB. Yup! You'd have one
helluva time getting my Argosy from
me. In fact, you'll probably have to
pry it out of my cold, dead fingers
when | go.

Here's wishing you the best of the
holiday season. Stay tuned for more
project, reviews and olher QRP good-
les, here in the "QRP" column.
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Number 18 on vour Feedback card

PACKET & COMPUTERS

Jeffrey Sloman N1EWQO
P.O. Box 636
Franklin IN 46131

Getting Started with TCP/IP,
Part 4

[This is Part 4 of a series on geling
started with TCF/IP over amateur ra-
dio. The series uses JNOS, a KASQ
NOS implementation as the focus,
though much of the informaltion is ap-
plicable to any variation of NOS. Non-
IBM-PC users will still find the informa-
tion useful, though details may vary for
NOS running on your platform. If you
see something that varies, and would
like to share tips with other users of
the machine you own, please send
mail and | will pass along interesting
material . . . NTEWO.]

OK., I think that most of the confu-
sion concerning versions has been
cleared up; just to be sure, here is the
rundowrn:

We will be concentrating on two
versions of JNOS: 1.07b and 1.08c.
These two versions are widely dis-
fributed, though some configuration
details vary. Both versions are now on
the 73 BBS, though the “official” ver-
sion for our purposes is 1.07b. Be-

Digital Amateur Radio

cause of differences in details, it is
quite possible that "errors” will creep
into the articles in this series—that is, |
may miss some differences and not
spell them out. If something doesn't
work with the version you are using,
please try to work with it a little before
assuming what you read here is
wrong. If you find one of these "mis-
takes" please send me e-mail [jslo-
man @ bix.com] (NOT packet mail) and
let me know.

If you are using a version of JNOS
olher than these two | can guarantee
that you will find discrepancies. This
does not mean that you cannot follow
along with the version that you have. |
may even point out some of these if |
know about them. There will be
changes in syntax and feature sup-
port. If you are using a version that is
1.10x(n), where n is any number, you
are using an experimental version and
should expect some trouble.

The Components of JNOS

Knowing the purpose of the several
files that comprise JNOS is a great
way to get started. Some of these files
are optional, but others must be pre-
cisely correct for the program to work

at all. Let's take a look at the compo-
nents and how they are used.

NOS.EXE

This is JNOS itself, the executable
file that does all the work. It is, of
course, not optional. The exact func-
tionality of the executable file you
have can vary quite a bit. JNOS is
generally distributed as source code
and compiled by the end user using a
C++ compiler. If you did not compile
the version you are using, you cannot
be sure which pieces of code were in-
cluded at compile time. The generally
available .EXE files are often compiled
with the 8088 switch rather than
80386. This means that it will run on
8088 (PC-XT, etc.) machines as well
as 386/486 machines—though per-
haps a bit slower.

AUTOEXEC.NOS

This file is the heart of JNOS con-
figuration—the entries in this file con-
figure JNOS at startup. This file is very
much like DOS's AUTOEXEC.BAT.
Entries in it are treated as command
line entries when the program starts,
In other words, what you put in this file
is—in effect—lyped at the command
line. The default location is in the root
directory of the drive where NOS.EXE
resides. This can be changed with the
proper command line switch when you
start JNOS, or with an entry in
NOS.CFG (we’'ll look at this stuff
later).

There are a few essential entries in
the AUTOEXEC.NOS file. These are
basic configuration commands.
Though it is theoretically possible for
you to type these commands manually
each time you start the program, it
doesn't make much sense to do this—
it is what AUTOEXEC.NOS is for. Let's
take a first pass look at the this file to
help you get started. We'll take a look
in more detail later in the series.

ax2s

The ax25 command sets various
ax25 parameters, the same as if you
were programming a TNC. Among the
very first things that you must have in
your AUTOEXEC.NQOS file is a com-
mand like:

ax25 mycall N1EWO
where N1EWO is, of course, your call.
This sets the call for your station as far
as the FCC and the rest of the packet
world is concerned. The ax2h com-
mand does many other things which
we will discuss later,

ATTACH

The ATTACH command attaches
an interface to the NOS program. The
most basic interface for ham radio use
Is a TNG connected to a serial port.
The interface can be looked at from
several levels. It is a serial port at the
physical layer, and follows RS-232
standards. It is also a TNC in KISS
(Keep It Simple, Stupid) mode. At the
network layer, this interface is an ax25
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connection, and an IP connection. At
the transport layer the interface uses
TCP and UDP—this also holds for the
session layer. These layers are taken
from the OSI network reference mod-
el. This is a generic description of net-
working that divides the functions re-
quired for a data network into seven
“layers™

Application

Presentation

Session

Transport

Network

Dalalink

Physical

This model is a tool to help think
about networking. As you can see,
some components may fit intc more
than one layer. Some networks omit
some layers unnecessary for the ap-
plication. If you don't follow this dis-
cussion, don't worry—it is presented
for background and you don't need to
understand it to make JNOS go. If you
are interested in it, you will find this in-
formation discussed in depth in any
good text on dala networks.

Altaching any interface requires is-
suing an attach command with the
proper command line parameters. Be-
low is an example of attaching a KISS
mode TNC to COM1: at 4800 bps:

attach asy 0x3f8 4 ax25 TNCO
2048 256 4800

attach is the command
asy is short for asynchronous—the

serial port interface
0x3f8 is the base port address for

COM1:

4 is the IRQ for COM1:

ax25 specifies the interface protocol

TNCO is the (arbitrary) name of the
interface

2048 is the size—in bytes—of the
buffer to allocate for this interface

256 is the MTU (Maximum Transmis-
sion Unit)}—biggest packet size—in
bytes

4300 is the data rate in bps

This is the structure of any attach

command. JNOS supports other pa-

rameters on this command line. The

first parameter, called "hardware type,”

supports things like Ethernet adapters

and internal TNC boards. The

specifics for versions and supported

hardware should be found in the latest

documentation for JNOS.

The second parameter, called “IO
address,” can be set to any valid port
address, usually though it will be one
of the four standard com ports:

COM1: Ox3i8

COM2: 0x2f8

COM3: 0x3e8

COM4; 0Ox2e8

Note that the address is specified in
hex (hexadecimal or base 16), and is
preceeded by "Ox." This prefix is a
convention indicating that what follows
is a hex number.

The nexl parameter is called "vec-
tor,” and is the same thing as IRQ (In-
terrupt ReQuest line). This is the hard-

ware connection that is used by the
port hardware to get the computer’s
attention when data is available.
These IRQs are generally set at stan-
dard values, unless you have unusual
or reconfigured hardware:

COM1: 4

COM2: 3

COM3: 4

COM4: 3

Mote that ports 1 and 3 share IRQ
4, while 2 and 4 use 3—this means
that ports 1 and 3 (or 2 and 4) cannot
be used in pairs unless reconfigured
because IRQs CANNOT BE
SHARED. This is not true on MCA or
EISA machines if you happen to have
one, but it is the general rule. So, if
you want to connect more than one
THNC to your JNOS station—the soft-
ware allows this easily—you will have
to juggle your hardware resources 1o
prevent conflicts.

The next parameter is called
“mode” and specifies how JNOS
should interact with whatever is on the
other side of the serial port. In this
case ax25 tells JNOS to include infor-
mation to control the KISS mode TNC
along with the data. Another option is
SLIP (Serial Line Internet Protocol),
which is designed for direct connec-
tions and so omits the TNC stuff.

Following mode is "label,” an arbi-
trary name for the interface. This
name should be representative of the
interface’s function on your system; it
is for you—call it something that is

meaningful to you.

The next parameter is “bufsize.”
This is the size, in bytes of the ring
buffer, allocated for the serial port. If
this number is too small, data may be
lost. We'll discuss choosing the right
size for this parameter later during op-
timization. The default of 2048 (2K)
should suffice for most cases.

After bufsize is MTU. The Maxi-
mum Transmission Unit is the size of
the largest data packet that your sta-
tion will send on this interface. 256 is a
good default value; changing this
number will be discussed in the opti-
mization section later on the series.

Finally, there is “speed” in bps (bits
per second). The first consideration in
setting this number is that it must
match what the TNC expects on the
other end of the connection. Second is
the speed of your processor. The
higher this number, the more inter-
rupts to which the CPU must respond.
Slower machines may lose data if the
number is too high. A symptom of too
high a setting is strange callsigns in
the stations heard list.

MNext month we'll look at other com-
mands that you need in the AUTOEX-
EC.NOS file to get your station on the
air. Until then, keep working to get on
the air. A basic JNOS station is some-
thing you should be able to put on the
air yourself. There will be three or four
more parts to this series, and I'd hate
to think that you would wait that long
to get on the air. 73 de NTEWO. E
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Bill Brown WBBELK

¢/o0 73 Magazine

70 Route 202 North
Peterborough NH 03458

ATV in Utah

While visiting the Salt Lake City
area, | had the opportunity to see two
ATV repeaters in operation.

The WB7FID In-Band Machine

Built by Dale Jarvis WB7FID, this
machine has been in operation since
the late '70s. It has an input on
426.25 MHz and outputs on 439.25
MHz. The repeater is located on a
ridge called the Point of the Mountain
and is about 1,000 feet above both
the Salt Lake Valley and the Utah Val-
ley. The equipment is housed in a mil-
itary surplus communications hut
near a hang glider launching site (see
Photo A).

Maost ATV stations in the area
live either in the Salt Lake area (Salt
Lake Valley) to the north of the re-

SR

Photo A. The WB7FID ATV repeater is
located in a military surplus communi-
cations hut located at the Foint of the
Mountain between the Salt Lake City
and Utah Valleys.

Ham Television

peater or in the Provo area (Utah Val-
ley) to the south. To cover both
groups, the repeater has a pair of
wide-beamwidth corner reflector an-
lennas (horizontally polarized) on
both transmit and receive that point
north and south, providing a figure-
eight type of pattemn.

About B0 watts of output power is
fed into the antenna system, and after
filtering and coax loss about 20 watts
makes it to each antenna, providing
excellent coverage into the two val-
leys.

From the repeater, at its vantage
point on this strategic site, | was able
to receive nearly P-5 signals while
mobile from south of Provo, through-
out the Salt Lake City area and clear
up to the western edge of Ogden.
The city of Odgen itself is blocked by
a mountain ridge, however. Although
having an output on 439.25 MHz with
the input on 426.25 MHz is a reverse
split from most ATV repeaters in the
country, it does tend to eliminate in-
terference to the repeater from near-
by FM repeaters, remote links and
packet.

The KA7OEI Crossband Repeater

Located in the radio club of the
Universily of Utah, this system was
built and designed by Clint Turner
KA7OEI (see Photo C). The repeater
covers most of the Salt Lake region
from its vantage point 500 feet above
the northeast corner of the city.

This repeater has an input on
439.25 MHz and outputs on 1248
MHz (FM ATV, audio subcarrier on
5.8 MHz). It has a horizontally-polar-
ized corner reflector transmit antenna
with about 11 dB of gain and a very
broad pattern (about 100 degrees) to
cover the valley, With 22 watts of out-
put power, he gets about 150 watts
ERP from the anlenna after coax loss
is considered.

All of the circuitry in the repeater
was home-brewed by Clint, including
the receive downconverter, IF system
and the FM ATV transmitter and am-
plifier system. He even developed a
circuit to take low-res VGA graphics
and overlay them as an ID over the
live video (see Photo B—the overlay
is near the bottom of this computer
screen).

The repeater frequency can be
changed by remote command to
426.25 MHz and the receive antenna
can also be switched from a corner
reflector to a yagi. When the yagi is
switched in, Clint's repeater can re-
ceive the output of the WB7FID re-
peater and link it out on 1248 MHz
FM to help fill in some parts of the
Salt Lake City area that are shielded
from the WB7FID machine.

A number of local ATVers are suc-
cessfully viewing the KA7OEI re-
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peater on surplus satellite TV re-
ceivers (TVRO) using an inexpensive
downverter for 1248 MHz that Clint
designed.

SLC Activity

There are a number of active sta-
tions who work through the repeaters.
A few of the more active ATVers |
watched during my visit were Dale

E e o

Photo B. The computer ID screen of the KA7OEI crossband ATV repeater.
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Jarvis WB7FID, Paul Larson
WAT7PXD, Clint Tumer KAYOEI, Dave
AATIZ and Glen WA7X.

If you're passing through the area,
give a call on 145.74 MHz (the local
ATV calling frequency). Also check
out the repeater outputs during any
shuttle mission as they rebroadcast
the NASA select video during most
flights.

Photo C. Clint Turner KA7OE|l makes an adjustment to his crossband ATV

repeater located in the radio club of the University of Utah.
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verified in the latest Callbock or send copy of new license.
Call or write now for our complete ATV catalog

including downconverters, transmitters, linear amps,
and antennas for the 400, 800 & 1200 MHz bands.

(818) 447-4565 m-f Bam-5:30pm pst. Visa, MC, COD

______ NOU.I Shipplngl

FM/AM radio transmitters have a unique fraquancu

-versus time start-up chﬂrncterlstlc“even radlos of the
same. muke and model. " This “FingerPrint" can be
captured, stored and analyzed. Our exclusive TxID
‘Software and the patented tachnn[n?u of the TxID-1
IBM/Compatible circuit board can help you identify
the abusers on your rapantarl Or halp you keep tracl

of: the number of radios ger account on commercial
repeaters.  CTCSS and DTMF decoding; as well ‘as:

Spectrum Occupancy ‘and Deviation meu5ure:ment'

.:ii =3

Il'usc s an ucmﬁ F*r‘gEfF’nn{ cuptur:ad bu the TxiD-]

:fﬁutures further enhance the system.

‘Call-or write for a brodmrﬁ with full details,
odditi nnnl examples, ‘and technical specnﬁcutluns

T:II) 'l wll:h Softumre $699 0

P.C. ELECTRONICS Tom (W6ORG)

e ——

 Info: (503) 687- 2113 Fm: (503) 6879492

2522 Paxson Lane Arcadia CA 91007  Maryann (WBGYSS)

ORLANDO HAMCATION

CIRCLE 248 ON HEADEFI SERVICE CARD

P.O. Box 547811

Get

Ready!

Orlando, FL
32854-7811
Tel. (407) 657-9052

W Rl N

LANDO

HamC(Cation

and Computer Show
FEB. 18, 19, & 20 ORLANDO, FLORIDA

AT THE CENTRAL FLORIDA FAIRGROUNDS

ARRL
SOUTHEAST DIVISION CONVENTION

@ Awards Every Hour ® Radio Award @ Area Attractions Close By!
Saturday & Sunday! on Sunday! i
® Over 130 Commercial

® Forums Galore! @ Saturday F{:‘x Hunt Exhibitors!
® Hundreds of Swap Tables! with Award: ® Ladies Programs!
® License Exams! . Eé% ﬁ: 111‘131 [?,t.fdam ® Good Food! Great Weather!
® Eﬁ@lﬁﬁﬁward ® Over 100 Acre @ Free Parking!

Facility! ® Welcome Talk-In on 146.76

CIRCLE 96 ON READER SERVICE CARD
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Number 20 on your Feedback card

ABOVE & BEYOND

C. L. Houghton WBEIGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 82119

Construction and
Workbench Practices

The ARRL 10 GHz contest first
weekend is over and time is running
out for getting our equipment ready for
the next weekend contest operation
period. This brings to mind the many
gremlins that crept in while operating
on 10 GHz during this contest. | know
what my problems are, and | thought |
would describe some of them to aid
you in your Field-Day-type operations.
Also, this is a time to dust off some of
those projects that have been collect-
ing dust in the "pick-up-and-hold” bin,
| have so many projects in this catego-
ry that they could absorb all my "win-
ter” time,

Projects that | have on hold include
a DSP system for IBM computer oper-
ation using Qualcomm system compo-
nents, my 6 GHz S5SB system, a new
bias power supply for GaAs FET am-
plifiers (described this month), and a
switch mode power supply system for

VHF and Above Operation

portable operations. There's no rest
for those afflicted with that swap-meet
disease called pickup'itus!

A Builder's Confession

First, | would like to offer a little
confession: | am not a perfectionist butl
rather a constructor who never really
finishes anything. Most of my projects
are in a constant state of flux. My ba-
sic premise is "Microwave Building
Blocks,"” so most projects can be or
are constructed with a building-block
modular concept. Almost all of these
have a coaxial patch cord interconnec-
tion between modules. This construc-
tion method describes most of the mi-
crowave systems and converters used
today. Those modules that are not lo-
cated through surplus or commercial
sources are home-brewed. My main
concern trying to stretch a buck as far
as it will go.

Using this reasoning, a converier is
the only viable way | have of placing
equipment on microwave frequencies
above 1296 MHz. That way | can stay
on budget. This modular equipment, a
mix and match of commercial equip-
ment, can be interfaced with my

Fhoto A. The simplest bias supply is a 1-1/2 volt battery for negative DC bias. (WA5VJB photo.)

home-brewed modules which cannol
be picked up in surplus. In this way |
can construct a system package inex-
pensively, reaping the financial re-
wards and having few drawbacks
compared to a full commercial system,
especially for the non-perfectionist.
True, the results might not look as
good as a full commercial system, but
| have been very satisfied with many
such converters in the past.

Solving Field Day Problems

One drawback on my part in home-
brew construction is not being thor-
ough in the construction and testing of
the system. Little things can have dev-
astating effects. This is a little like rat-
ting on oneself, but the trouble is a
commaon ane and | think it bears some
mentioning. Let me start out by de-
scribing my troubles during Field Day
operations and their resolutions.

One problem | had was a simple
one for the workbench, but in the field
proved to be nearly fatal as far as sys-
tem operation was concerned, since |
was 200 miles from the home work-
bench. What happened was that |
broke a solder connection between my
RF-operated switching circuit and the
rec/transmit coaxial connection to the
IF radio (circuitry from my Oclober '93
column). Without this connection |
could not transmit during the first
weekend portion of the ARRL 10 GHz
contest. Despile a shakedown test for

the equipment on Saturday, | didn’t
discover the problem until | was 200
miles from home. The shakedown was
to be a precursor to the trip north to
operate from the northern Los Angeles
sector, above Santa Barbara. We dis-
covered the station trouble when we
arrived at our northern-most location
for Sunday's operation. What can be
done on a sandy beach 200 miles
from the home workbench, without
proper repair repair facilities?

At first evaluation, the situation
seemed hopeless. What had broken
was a simple coupling capacitor pick-
ing off RF for the RF detect rec/trans
switch circuitry. It was locked in re-
ceive; transmit was dead. The TX
switching circuit was all automatic and
the relays that operate on detected RF
were not functioning. Further compli-
cating the situation was the fact that
the eguipment was located in the bed
of a pickup truck, and | was in the cab
for normal remote operation.

This calamity cerlainly upset my
operating prospects. Taking inventory
of the situation, | discovered that the
capacitor thal had broken off was sub-
ject to strain on the device; that was
my mistake during installation. (| was
still using the proto-wired circuit con-
structed dead-bug style and without a
PC board). A long trip for mobile oper-
ations could have been averted if |
had taken a little longer to install the
capacitor without strain between its
leads. Repair would have been very
simple with a soldering iron, but with
none at hand what could 1 do? | tried
to form the very small leads together
with part of the circuit to insert the bro-
ken capacitor onto the two points of
connection and let gravity assist the
operation. This would be flimsy at
best, and it didn’t work, Just then | re-
membered the pack of Radio Shack
clip leads that | had just purchased
and pulled them out. Now the clip
leads were about 16" long and detfi-
nitely not suitable for RF work. Howev-
er, by cutting the wire away from the
alligator clip | was able to use two
clips to clip the capacitor in place.

This was sort of like using a
clothespin to hold things together. | left
the insulation on the clip lead and il
worked well. What a blessing to have
the clip leads on hand! They were pur-

2.5-4V = 200 Ohms

10K 15K .
+3 To 4V Bias
Drain —1'&5\!"
L2y 007 VGT +
i o——=——T—1LM317H £
270 2K
— & % & 48 555
PR - A B WA, M
i 250 Select 1 —¢| Timer —h 's i-l
= Lhlp 2MFD 10K
VOMED 470 ) ‘ v e i | IS 1 Pot
i T + MFD <%
LM317 Resistor 5.1V I;l:qﬂ;ei MFD
Value For ***Select Zener |+ T--01 o
4-6V = 500 Ohms Diode 10 1;14143
3-5V = 270 Ohms 1IN751 HFD_j_
i - Py F b

Figure 1. Schematic for bias power supply. Adjust positive voltage with selection of LM317 resistor as indicated by ***. Note: 470 chm resistor at the imput of the 555
chip (pins 4 & 8) is mounted on the PC board to +12 volls. This maintains a stiff -1.5 volts bias output at minimum pot ouiput from the negative bias supply.
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THE FAMED 2 METER

Also the ultimate for scanners beb to 1300 MHz.

A - S - A - 92 0 9 Chassis Kits Rack Shelves

RACK AND CHASSIS BOXES

; y : " RACK CHASSIS METAL CABINETS

+9 db Co-Linear "MultiWave" Base S : ,
Station Double 5/8 over 1/4 wave Cabinet Kits | Rack Eqummemlﬂahlnets MODEL :fgﬂ';m vl I ooy i
delivers up to +9 db gain. All fiberglass | Assembled Cabinets  Antenna Grounding Kits et BTRR] BCOT it T wa
& Sﬂt“d E’UtmquEEEDHEStHGHDH. Fits Slope Box Kits Tower Mounted Box Kits 110 19 x 10 % 1.76 | 35.28 | [Mc-3A a: 3 : 2 20.95
masis u O 1- o : 2RUS | 19x8x36 3310 |[MC4A] 4xdx3 18.75
oy eter Base UHF & VHF Antenna  Dipole Hangers i | Weioan Dans | luceal ‘6caxs |0 e
gtn. Power Divider Kils Other enclosures 2RU10] 18x 10x 3.5 |3750 | [MCeA] Bxax3 23.15
i _ : 3AUS | 19x85x525 |4190 | [MC-TA| 4x7x4 20.95
Small sheets Aluminum and Brass 3AU7 | 18x7x525 4410 | [McBA] ex7xs | 2318
IRUI0J19x 10x 5.25 j48.30 | [MCOA] Bx7x4 25.76

USA AND CANADA ORDERS (B00) 634-3457

Made
; Byena Chassie Rits SES| i L
= SESCOM, INC., 2100 WARD DAVE [ V54 AND MC DROCERS

+ $5.00 S&H Charles Byers K3IWK HENDERSON, NEVADA 89015 USA |3 thnee oD AT
(SC RES. 5% SALES TAX) 5120 Harmony Grove Road, Dover, PA 17315 JECHNICAL HELP (702) 5653400
CHECK IN ADVANCE OR C.O.D. Phone 717-292-4801 CIRCLE 167 ON READER SERVICE CARD
ALSO AVAILAEBLE IN 220 & 440 Between 6PM and 2:30PM EST, Eves.
“Distributorship Available®
/;t -. CIRCLE 222 ON READER SERVICE CARD

“Service is the Reason For Our Success”

Model 9209  Tek (803)283-7888 P.0. Box 3461

+9db SR AP s TR DR SR 2T MODEL 5SG-2000 HF SSB RADIOTELEPHONE

GLOBAL COMMUNICATIONS FORDATA AND VOICE

CIRCLE 18 ON READER SERVICE CARD

(CﬂmerBeam?

SWR < 1.2:1 across the band
Gainof a 15 ft Yagi

No dimension over 7 ft

40 dB Front-to Back Ratio
60° Half-power Beamwidth

The SG-2000 has its own LAN forup to 8 remote control heads,

RS-232 control, forward A.L.E. capability, a 10 Hz stability

direct entry VFO, 644 preprogrammed memory channels plus

i Bt o 100 user definable, 150 watts out, CW with sidetone, AM, data

i e e b e Bt mode port and multiple scan banks. And the same rugged specs
as our PRC-2250 MIL for under $2,000.

AntennasWest Order HotLine
\_Box 50062 Provo UT 84605 801 373 8425 )
CIRCLE 380 ON READER SERVICE CARD T O '[ GH T % I I ‘

NO TUNERS
NO RADIALS

NO RESISTORS

NO COMPROMISE '

FIVE EXCELLENT REVIEWS JUST .
DON'T HAPPEN BY CHANCE

CALL US FOR A FREE CATALOG.

*Seow review In Oct. 73, 1984 *Sepl. 73,1985 March 73, 1988

CQ, Dec. 1988 Mar. W.R. 81

BILAL COMPANY
137 Mancheaster Drive
Florissant, Colorado 80816
(719) 687-0650

CIRCLE 42 ON READER SERVICE CARD

Rl Ve W TIMER - . DL
Lo B et G LIVEL

e Counts to 75 MHz

¢ 1 Hertz Resolution
e Sensitivity 50 mv RMS ¥ g
e |nput Protected

® Runs from 9V battery _

® Product of USA e

e PCB and all parts included

e 1 Hz resolution to 75 MHZ with 4 1/2 or 8 digits
e Display portion may be detached

Frequency Counter Kit FC4 (4 1/2 digits) . . $49.95
Assembled and Tested $69.95
4 Digit Add-on Kit AD4 (8 digits total) . . . . $16.95
Shipping & Handling

MD residents add 5% sales tax

SGC Building, 13737 S.E. 26th St. P.O. Box 3526, Bellevue, WA 98005 USA
Telex: 328834. Fax: 206-746-6384. Tel: (206) 746-6310

To Order Call:

mmm S &S ENGINEERING
‘&\ 14102 BROWN ROAD @‘
SMITHSBURG, MD 21783
(301) 416-0661 FAX (301) 416-0963

CIRCLE 294 ON READER SERVICE CARD | CIRCLE 188 ON READER SERVICE CARD
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P/O Brass Shim Stock
3/4" Wide

.015 Thick Min.

Power Supply Bias Mgt

+12V

FET Amp Board

PC Board
E

L PC Board Bottom Plate

Cap

Figure 2. Amplifier conlainer construction. Solder the botiom of the PC boards fo
brass shim stock sides. Solder amp PC board and bias PC power supply board
together. Locate the holes for coaxial conneclors for the amp and feedthrough
cap for the power supply before soldering the boards together. Use aluminum foil

or copper foil for the lop of the container.

chased on the spur of the moment al
Radio Shack when | picked up a new
catalog. Radio Shack now charges for
catalogs but with each catalog comes
a coupon good for the catalog price on
your nex! purchase. The coupon is
what purchased the clip leads. Lucky
for me, to say the least. Am | ralling
on myself? Yes, but the point is that
when we operale in the field unexpect-
ed things can and will happen. The
thing to do is to attempl to be pre-
pared. In this case a quick connection
broke under stress. Unfortunately il
took me about 30 minutes of fiddling
with the capacitor and clip leads to
make field repairs.

Clearly, some portable repair equip-
menl might be in order. However, a
better approach would be to be more
careful in test and assembly. This is
where my original problem took root,
especially using the prototype PC
board which was constructed dead-
bug fashion. | should have potted the
midair connections in silicon to give
some rigidity. To prevenl similar prob-
lems in your equipment, use careful
construction techniques and test each
connection carefully, A little prepara-
lion al this level of tesl and construc-
lion can save much griel later when it
¢an pop up and be difficult to spot.

| don't know jusl how the original
soldering job looked because | de-
stroyed much ol the conneclion by po-
sitioning the clips. Each solder joint
should be made by healing the con-
nection prior to applying solder to the
junction. Many of us apply a glob of
solder o wel the contacl and lel the
metal flow before removing the iron.
With this lype ol conection between
solder and contact, the chance of a
rosin connection or poor electrical
connection is greal. Soldering each
connection by letlting the parts reach
temperature and allowing solder to
flow, still applying a little heal, would
further ensure good adhesion and sol-
derability. So much for a parts junkie.
At least | plan to take a poriable sol-
dering iron along as part of the lieid
equipment in the future. | oblained a
temperature-controlled handle and
heating element Weller WTCP type
unit and the healing elemenl was
good. | married the cord 1o a pair of
clip leads as the elemenl is made 1o
operale from 24 voits AC. My portable
station runs on 24 volts DC so the iron

won'l know the difference if it gels the
call for action.

Repair of the circuitry couldnt have
come at a befter time as our best 10
GHz distance contact was just about
to happen: Jack XE2/N6XQ operating
in Mexico, just short of 1,000 km south
of our position—an all over-the-water
shol. My partner Kerry NG6IZW worked
him first just as | was gelling every-
thing back in order. | made the contact
with Jack and the quality was so good
we cammed on a conversation for a few
minutes. | never thought that my day
would be saved by Radio Shack, but it
was. This is the longest contact | have
ever made on 10 GHz SSB, and with-
out the lowly clip cords it would not
have been. Qur contact was a
formidable distance but there were
West Coast record shots from others
lo come.

Conditions that day were excellent.
Kerry and | worked Jack N6XQ/XE2
for a distance of 586 miles—not bad
considering we were tired of driving
from San Diego to north of Santa Bar-
bara. We've got to thank Jack for his
dedication in making the trip to Mexico
for the contest; his was quite a long
trip. (I'll get some of his experiences
for a later column.) It would have been
nice to be included in the record shot
but we were lired after several hours
of driving and wanted o set up opera-
tions before 9 a.m. | am very salisfied
that Kerry and | were both able to
make any conlact al all with Jack, con-
sidering the equipment difficulties | ex-
perienced. Kerry and | run very similar
rigs, both 10W TWT transmitters and
receivers in the 3 dB system noise fig-
ure range with 30"-off-center feed
dishes.

This record shot was preceeded on
Salurday, August 22, by a conlact that
qualified for the record books, if only
for a day. Chip NBCA, Dave
WAGCGR, and Gordon WBEYLI
worked Jack from Hefugio Pass near
Santa Barbara, California, to Jack
XE2/N6XQ at the same location. The
distance for this contact was 613
miles.

A new North American record on
10 GHz was made on Sunday, Augusl
23, 1993, by Dave Glawson
WABCGR, operaiing out of Point Sur,
California, and Jack NEXQ/XE2, locat-
ed at Vizcaino Peninsula in Baja Cali-
fornia. The distance covered on this
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From Top Of Board Trace To Bottom
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Wire Soldered
From Source
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PC Board
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MGF-1302,
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2. Source (Two Each)
3. Drain

FET

1402, etc.

Figure 3. FET shielding details.

single-hop microwave contacl was
632.86 miles, for a new North Ameri-
can 10 GHz record. Jack was running
his 3 watt home-brew transceiver and
30" dish. Dave was using his convert-
ed MA/COM transceiver with 1.25
walts and a 27" dish. Receiver perfor-
mance was similar, with about a 3 dB
noise figure on either end. Quite a mi-
crowave shol (single hop), lo say the
least. Congratulations to all!

Construction Projects

| thought | would include the data
on one of the projects that | wrapped
up recenlly. Il's a neat lillle bias power
supply for GaAs FET am-

preamplifier with a dual-bias supply.

The bias supply was used this way
to overcome the use of several con-
nection leads. The use of several am-
plifiers or componenl! parls of the
“building block approach™ was lo
make each unit a module with mini-
mum leads for interconnection to the
associated circuitry. Coupled with a
diode for reverse voltage protection,
we have a measure of self-assurance
that the circuitry is protected from
abuse by not hooking up leads incor-
rectly.

The two boards (amplifier and pow-
er supply) are connected by soldering

plifiers. | constructed this
one due the expense ($2)
of the ICL-7660 chip that |
have used in the past. In
its place | substituted a
more common 555 timer
chip ($0.45). It requires
more component parls,
but at least they are com-
mon and easier to oblain.
See Figure 1 for the
schemalic delails and
Figure 4 for the PC board
layout and parts place-
ment. | made the power
supply small so it would
coexist in the same enclo-
sure with the RF preamp
for packaging simplicity. A
simple modification would
be to add a second bias
pot should you wish to
use this board in a dual-

stage application. | pre-
senled such an amplifier
last month, shown as a
dual-stage MGF-1402

Figure 4. PC board layout and parts placement dia-
gram. Drilled and eiched PC boards are available
for $3.50 plus $1.50 S&H from FAR Circuits,
18N640 Field Ct., Dundee IL 60118.



the boltom ground foil of the preamp
board and the bottom ground foil of
the power supply together. When the
boards are assembled together,
bench-les! the unit and complele it pri-
or to placing it in a container. See Fig-
ure 2 for details on the brass shim
stock container. The basic PC board
arrangement is not strong by itself so
it is beeled up by the brass stock to
form a container. To add the box and
strength 1o the PC boards, we shape
brass around the PC boards to form
our container sides for the amp and
power supply. | use 3/4"-wide shim
stock that is about 0.015" thick. This
brass stock is available in most hobby
shops.

Before soldering the brass sides lo
the boards, locate the RF connector
holes and drill them to fit the board
and solder together, | use SMA con-
nectors for almost all BF work as they
match the size of the amplifier closely.
When the brass stock is soldered to
the PC boards the amplifier and power

units that | have constructed | connecl
the coaxial connectors to the PC
board prior to assembly in the brass
enclosure. | drill the holes 1o clear the
connectors and wrap the brass stock
around the PC board with the power
supply attached. After | have fash-
joned the entire piece of brass, formed
to clear the connectors and having a
hole for the lfeed-through capacitor o
be mounted last, | solder the unil to-
gether using a small bench vise 1o
hold the bent sections together for sol-
dering.

True, this type of container does
not hold a candle to a commercially
fabnicated unit, but it will do the same
trick: provide shielding. | position the
PC board sides up about 3/16" from
the bottom of the brass to clear the
power supply and amplifier leads. The
bottomm can be soldered to another
brass sheet or PC board stock to
close off and shield the bottom of the
amp. The top can be shielded by
formed lin foil for tesling. A sliffer cop-

the final version.

A lew tricks might be in order con-
cerning the stability of microwave
amplifiers, particularly when localed
inside of boxes. The boxes can act
like waveguide and make a good amp
unstable when placed in the box. The
box looks like a section of resonant
waveguide. There are several meth-
ods 10 stabilize amplifiers built this
way. One is to add a small brass shim
plate over the FET, effectively shield-
ing the input of the FET from the oul-
put (this also breaks up the waveguide
effect). See Figure 3, FET shielding.
This shield is soldered lo the common
source leads and common ground like
a brick wall over a freeway. A small
slot to clear the FET connections is
cut into the wall for FET clearance.
Additionally, a short piece of insulated
wire is placed over the FET and
soldered on each side of the FET to
each source lead (source |leads are
grounded).

Another trick is to place static foam

tlop of the component parts. It can
touch the components as ils resis-
tance is quite high; in the 100k or
megohm range. If this works, but not
really effectively, you need lo lake a
drastic last step that is just short of
black magic. What you do here is find
some broken ferrite cores or broken
ferrite material and glue an irrequiar
pattern of them onto a lid or top plate
on the enclosure. This will break up
the waveguide syndrome inside the
box. You might get by with only one of
these methods or you might have to
use all of them together. It's a litlle
“cut and try." Nothing is guaranteed.
Remember: As microwave FETs are
used at lower frequencies their gain
becomes quite large and slability is
an increasing problem. Good luck
with your amps, may they all be
stable.

That's it for this month. As always, |
will be glad to answer questions con-
cerning VHF-to-microwave topics.
Please include an SASE for prompt

supply as a unil is quite rigid. In the

per or other metal foil can be used in

over the power supply amplifier on
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KITS!

KITS!

KITS!

No. I in High Quality Educational Kits

* FM Transmitter, 3v supply. range 400 yards.........cccmmmmmimmcnsrmsianssensnsnse e 1993
*® 2 Stage FM Transmitter, our most powerful to date..... e 324,95
* Sound activated switch for tape recorder..........ccooevveerveaveeenn R— ) LR
®* FM Telephone Transmitter. range 200 yards .. . | B
* | M386 Audio Amplilier. variable gain.. — A
®* DTMF Decoder/Panel Meter. 16 digit LCD dn;}ld}f —— . . .
®* 68 HC705K1 Micro-controller Kit ... ceeerenena- 349,95

DIGITEQ

10 Howard Streel
BulTalo. NY 14206
(716)852-0449
FAX (7T16)852-5042

ORDER YOUR KIT TODAY!

All designs fully 1ested and suaranieed 1w work.,
Excellent documentation with schemanc o explam how it works, PC Boards
have silk sereen overlay on the top for component placement,

Please send $ 1AM for complete Disting of over M) Kits or
$5.00 for ( 100+ tems) Surveillance/Counter Surveillunce Catalog.

Now! A full-size antenna with
low SWR from 50 to 1300 Mhz.
| The FLYTECRAFT ~ Model KFN

e Model KFN features low-
angle radiation and low SWR
across the full range.

| eLarge capture area ~ antenna
is 6 ft. 1all and 54 in. across.

« Heavy-duty construction, yet
light in weight and windloading.

e Rated 500 watis, 50 ohm
mput impedance, S0239 1

i connector, type N optional. i
I T

o Quick assembly, i for
indoor and outside use.
« Futuristic appearance.

Based on the design of our popular CFN,
in use the world over.

Built with pride & sold worldwide ~ FLYTECRAFT™USA
FLYTECRAFT ™ Model KFN ~ $99.95
Send Check or § Order to: FLYTECRAFT™ P.O. Box 3141

Simi Valley CA 93093 ~ Shipping Additional
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Michael J. Geier KB1UM
c/o 73 Magazine
Route 202 North
Peterborough NH 03458

The Essential Element

Over the nearly five years I've
been writing this column, I've tried 1o
cover just about every facet of our ra-
dios’ innards, in the hope that | might
help you fix and understand your ham
gear a litile better. We've looked at
RF, IF and AF stages, microproces-
sors, the art of reading schematics,
and more basic stuff like Ohm's Law
and scientific notation of parts values.

In order to follow a schematic and
make sense of the circuit's stages,
though, it is vital that you understand
the operation of the essential element
that is at the heart of virtually every-
thing electronic: the transistor. Now,
I'm not saying that you need to under-
stand it at the “holes and carriers”
physics level. In fact, you don't need
to know that at all. What you do need
to know, though, is how a transistor
operales in the real world. If you can
see how changes in the signal to the
transistor's base affect the flow of cur-
rent across the collector and emitter,
you can go a long way toward under-
standing why circuits are wired the
way they are. Also, you're much more
apt to recognize performance prob-
lems when you see them. So, let's
take a look at the most basic, com-
mon active element in any circuit: the
bipolar transistor, so called because
of its two polarity-enhanced types of
semiconductor material.

it Takes All Kinds

There are two basic kinds of bipo-
lar transistors: NPN and PNPF. These
designations refer to the voltage po-
larities in the chemical “doping” of the
semiconductor material, and are relat-
ed to the polarities you must place on
the three terminals in order to make
the device work. Those terminals are
named Emitter, Base and Collector.
Take a look at Figure 1 to see how
they're shown schematically. If the ar-
row on the emitter faces outward, the
transistor is NPN. If it goes in, toward
the center line, the part is PNP.

The important letter is the middle
one, because it specifies what polarity

ASsK KABOOM
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must be placed on the base, relative
to the emitter, to turn the transistor on.
Notice that this polarity is strictly rela-
tive to the voltage on the emitter; the
transistor has no idea where true
ground in the circuit is. It only re-
sponds to what is connected to it.
That has important implications, as
we'll see later on.

Keeping Current

Bipolar transistors are called “cur-
rent-operated” devices, while FETs
(field-effect transistors) are known as
“voltage-operated” components. It's a
confusing terminology with a fairly
straightiorward explanation. Look at
Figure 2 and you'll see that the inter-
nal construction of the transistor is
very similar to that of two diodes. Cur-
rent can flow belween the base and
emitter, and between the collector and
the emitter, but never between the
base and collector. So why not just
use two diodes? Well, the magic of
the transistor that makes it useful is
that the diode between the collector
and emitter only conducts when cur-
rent is flowing between the base and
the emitter! And, it takes only a small
current between B and E to creaie a
path for a much larger current from C
fo E. And that's why transistors have
gain,

Regarding the current vs. voltage
operation issue, take another look at
that B-to-E junction. It's just a diode,
right? There are two things about
diodes that are important here. First,
they are low-impedance devices. Sec-
ond, they have a fixed voltage drop—
they are not simply resistors. The volt-
age drop across a silicon diode is
about 0.6 volts. So, if you apply more
than that, the diode conducts until
there's just 0.6 volts across it. The re-
sult is that signals applied to the base
of a transistor look like they're getting
chopped off to a 0.6 volt level (assum-
ing the emitter is connected to
ground—remember, the 0.6 volts is
only relative to the emitler). So, what
good is that? Well, the current flowing
through the diode will vary as the in-
coming signal's voltage fluctuates,
and it's that current which adjusts the
conductance of the C-to-E diode. And
that's why bipolar transistors are
kKnown as current-operated devices.

C

NPN

C

PNP

Figure 1. Schematic symbols for NPN and PNP transistors. Note the arrow’s direc-

tion for each.
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FETs operate on very different princi-
ples, because there’s no diode be-
tween a FET's gate (its equivalent of
a base) and the rest of the transistor.
The “junction” is more like a capacitor.
FETs have extremely high input
impedances, so the input current is
negligible. The voltage of the incom-
ing signal is what affects the FET's
conductance, so they are “voltage-
operated” devices.

NPN

By far, the most common polarity of
transistors is the NPN. It has become
so for two reasons. First, most circuit-
ry made today uses negative ground,
and the MPN architecture works weil
in that configuration because it implies
positive signals on the base. Second,
NPN devices are easier and cheaper
to make.

In an NPN transistor, the base
must go positive with respect to the
emitter for the C-to-E junction to tum
on. So, in a normal negative-ground
circuit, the emitter will be found con-
nected to ground, either directly or
through a resistor, transformer coil or
other DC path. (There may also be a
capacitor in parallel with the resistor,
in order to lower the impedance and
increase the gain at the signal fre-
guency, but that doesn't affect the DC
performance.) The collector will be
connected to the positive power sup-
ply. Again, a resistor may or may not
be present. There must be a resis-
tance, though, in one of the two lines
(E or C) or the transistor will attempt
to dissipate the entire power supply
and be destroyed!

Take a look at Figure 3. When the
transistor is turned on by a positive
signal at the base, it looks, as faras C
and E are concerned, like a poten-
tiometer whose wiper is being wiggled
by the incoming signal. Current flows
between C and E, and the resistance
to it varies with the current flowing be-
tween B and E. If we take our output
from Point 2, it will be a faithful replica
of the input signal, except that the
much larger current from the power
supply will be available, That's called
current amplification. And, because
the emitter's signal follows that of the
base, the circuit is called an emitter
follower,

If we take the output from Point 1,
though, it's a very different story. Now,
the circuit looks like two resistors in
series, the two being the top one, and

the transistor itseif plus the bottom
one. Thinking back to Ohm's Law, you
can see that, as the resistance ratio
between the two varies greally, the
voltage at Point 1 will swing just about
all the way from ground to the full sup-
ply voltage. In fact, the signal will in-
vert; as the current between B and
E rises, the voltage at Point 1 will go
down! And, as the base current falls,
the voltage at Point 1 will go up be-
cause it isn't being pulled down
to ground by the transistor. S0, the
output signal will be upside down, but
its total voltage swing will be much
bigger than that of the original input
signal. That's called voltage amplifica-
tion.

PNP

In a PNP transistor the operation is
exactly the same, except that all the
polarities will be reversed. PNP tran-
sistors are commonly used as posilive
power switches. In that application,
the emitter is connected to the posi-
tive power supply, and a resistor is
placed between B and E (see Figure
4). That keeps B at the same voltage
as E, so no current flows between
them and the transistor is kept off.
When B is pulled down toward ground
by an external signal, though, it is now
negative with respect to the emitter
and the transistor turns on, allowing
current to flow between C and E.
You'll often see this configuration in
circuits which need to be turned on
and off from a microprocessor or sig-
nal processing chip. A good example
is the audio amp on a handheld.
When the squelch is closed, the tran-
sistor is kept off and the audio amp
chip gets no power. When a signal is
received, the squelch circuit pulls
down the base and current flows
through the transistor to the amp chip.
If you suspect a malfunction in such a
circuit, check the vollage between E
and B, not from B to ground. If it's
very close to zero, the transistor is not
being turned on. If the base is nega-
live, though, it should be turning on. If
there's still no voltage on C, the tran-
sistor may be open. Because they of-
ten carry significant current, transis-
tors in this application tend to blow
more often than others.

Testing, Testing

You can test a bipolar transistor
with an ohmmeter, as long as the part
is out of circuit, For an NPN device,

C

E
NPN

C

/_
5 @

Figure 2. Theoretical NPN and PNP transistors, each composed of two diodes.




Figure 3. Another theoretical model for a transis-
tor is composed of resistors. This model is like a
potentiometer with the base-fed signal wiggling
the wiper.

get it straightened oul, this
method makes a great way to
tell PNPs from NPNs.

If swilching the base lead
back and forth from E to C
doesn't produce the desired
effect, the part is probably
bad. There are other prob-
lems which can occur, bul
this procedure will catch the
vast majority of bad bipolars.
Two wamings: First, be sure

fact, bipolar, because you can ruin an
FET that way. Second, use the lowest
ohms scale that will give a readable
indication, so that you don't pump o0
much current through the transistor.
But remember, you're fighling a 0.6
volt drop, so you can't test with a
nearly dead batlery in your ohmmeler.

Exploring the Unknown
Now that you know how a transis-

ol connect the positive lead to C c E tor is connected, you can figure out
and the negative one lo E. whether an unknown transistor is PNP
With B touching E, no current or NPN, as long as you can figure out
should flow. Now touch B to which lead is the emitter, without even
C and the transistor should taking it off the board. (If the case isn"
conducl. It is normal for it to marked, figure the leftmost lead, with
have significant resistance. the flat of the case facing you and the
(If you can't get a reading, try B leads going down, will be the emitter.
1 reversing the ohmmeter Now and then it may not be, but it
leads; some ohmmeters are usually is.) Here's how: If E is con-
wired backwards.) For a PNP nected to ground, through a resistor,
8 part, the procedure is the Figure 4. A common configuation for a transformer or other DC path, then the
same, excepl the ohmmeter PNP transistor includes a resistor con- part is probably NPN. H however,
leads must be reversed from e , E goes toward the posilive power
: ng the emitter to the base. : e

whichever arrangement supply. then most likely it's a PNP

works for NPNs. Once you part.

2 the transistor you wish to test is, in

Well, | hope you've enjoyed our [it-
tle journey through the world of the
bipolar transistor. Remember, even
though you can't see 'em, miCroscopic
transistors are the essential elements
of ICs too. Analyzing ICs, though, is
much different and much harder, be-
cause there are lots of transistors on
one chip and they may be connecled
in complex ways. But the principles of
their operation are much the same.

Until next time, 73 de KB1UM.
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Notes from FN42

As | mentioned last month, the
Crotched Mountain Rehabilitation
Center has some new hams. Chris
NOCUH sent me their names and
callsigns. Three of the four new
hams are on packet and I'm sure thatl
they would love fo receive packel
messages from around the world.
Give it a go: Kristin N1PQB, Skot
N1PQC, and Katie NTQGF. Alf can be
reached at WATWOK.NH.USA.
NOAM. The fourth, Gena N1PPX, is
not on packet yet, but I'm sure you
could get a message to this new ham
if you send it to Chris at the same
BBS.

Ah, the beginning of another new
year! Time sure flies when you're hav-
ing fun. 1993 has been a great year
for me when it comes to ham radio. |
was able to assist in a ham radio class
for new hams, be involved in Volun-
teer Examiner (VE) tests that brought
new hams into the hobby or helped
others to upgrade, and be involved in
VHF/UHF contests and Field Day with
fellow hams. And | can't forget the fun
of Hosstraders, a semi-annual outdoor
ham flea market (the best deals hap-
pen on Friday night, or so they say).
The proceeds go the the Shrine Burmn
Hospital in Boston. Thal's a greal way
for hams to help others and to enjoy
yourself as well,

| don't know about you, but I'm
looking for a bigger and betler year as
a ham in 1994. | hope that all of you
have a great New Year as welll 73,
Arnie N1BAC.

Roundup

Africa Information from STARS
News, Issue 1, September 1993. Sier-
ra Leone: Due to the political and
economic situation, SLARS is unable
lo function effectively. Ham operations
take place only in remote areas under

special supervision from the Secretary
of State. In Freetown, hams are still
waiting to hear from the authorities.
Ghana: The ban on amateur radio op-
erations was lifted on March 19, 1993.
On March 30, Kofi Jackson 8G1AJ in-
augurated the station of the Merwede
Hospital (Holland) in Dorma Ahenkro.
Uganda: Also last March, the ban, im-
posed in the early 1970s, was lifted. In
May, an American DXpedition operat-
ed as 5X10DX. Kenya: After the one at
the Kisumu Academy, RSK started an-
other school project, this time in Nairo-
bi. Novice and Intermediate licenses
have been introduced. Tanzania:
Three SWLs passed their exams and
are now working towards their CW,
coached by Max 5Z5MR. Lesotho:
Six new licensees are regularly oper-
ating the PADC (Promoting Amateur
Radio in Developing Countries)-spon-
sored club station (7P8BNUL). The new
Radio Management Bureau, headed
by Mr. Mandoro, invited LARS to ad-
vise on amateur radio matters. Various
items have already been discussed,
such as the BAE and the possibility of
a Novice license. Swaziland: The
training courses at Sisekelo High
School generated 13 new licensees;
on April 30, the club station participat-
ed in SAREX. Four students actually
spoke to the space shullle, causing
tremendous enthusiasm around them
(other students and parents were
watching). Courses for a full license
are in progress. Approaches are being
made to have the South African exam
be written in Mbabane. Mozambique:
The PADC club station has been in-
stalled in Maputo. They are running
CW courses. The club is working on
its constitution and will soon apply for
IARU membership. Zambia: RSZ held
an AGM last May. Out of 40 licensees,
eight showed up, along with two repre-
sentatives from the licensing authority.
Chris Cotton 9J2CP was elected
chairman and Fred Bunce 9J2FB sec-
retary. Zimbabwe: ZARS has a new
president, Howard Kramer Z21EK.

F'hﬂm B. Gpem.t‘mn m:rm Guemﬂ}r (R-L): Tim Chen, EVEA Ghen Ghang—yee PTD
MOC; Joe Chen BV2IJ,
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They have set up a club station at the
university with two licensed members
and 20 students.

“News Focus Africa” is a weekly
feature in the “Amateur Radio Mirror
International” broadcast every Sunday
by ZS6TJ at 0800 UTC on 7.080,
14.282, 14.292 MHz (and on 7.093 in
AM) and repeated on Monday at 1800
UTC on 3.718 and 14.282 MHz (and
on 7.093 in AM). Tune in and let'm
have your news and info. Africa Tele-
com 94 will be held in Cairo from April
25-29, 1994.

If you like the information presented
here, you can cut out the middle
man (73) and receive your own copy
of the STARS News by contacting:
Hans Welens ONG6WQ, Mechelses-
teenweqg 45, B-2500 Lier, Belgium
(Tel: +32.3.4891333 or Fax: +32.3.
4881357). [A full list of members of the
STARS Working Group is available in
the "73 International” area of the 73
BBS {603-924-9343, 300-2400 bps,
8-N-1).—Amig]

The Netherlands On Target is the
newsletter from Radio Netherlands. It
carries information on the programme
line-up and the personalities involved.
If you have comments, On Target has
opened many channels of communi-
cations. You ¢an send electronic mes-
sages concerning their English pro-
grammes through FIDONET, Internet,
and CompuServe. Just route the mes-
sage via MCI Mail to Jonathan Marks,
account number 338-2983. You can
phone the Radio Netherlands answer-
line on +31 35 724222 (24 hours a
day). They also welcome your letters
sent to English Section, Radio Nether-
lands, P.O. Box 222, 1200 JG Hilver-
sum, The Netherlands. You can also
fax them on +31 35 724352, but
please mark the fax for the attention of
the English Department. If you live in
the Indian Subcontinent, write to them
at English Section, Radio Netherlands,
P.O. Box 5257, Chanakya Puri Post
Office, New Delhi 110021, India.
Those letters will then be forwarded.

U.S.A. Letter from Sociedad Inter-
nacional de Radio Aficionados (SIRA):
Once again, the Miami-based So-
ciedad Internacional de Radio Afi-
cionados (SIRA), or International Soci-
ety of Amateur Radio Operalors, per-
formed an outstanding public service

before and after Hurricane Gert
slammed into the Atlantic coast of
Nicaragua. The WB4ESB SIRA NCS
was aclivated on September 14 ail
9:30 p.m. EDT on 14.153 MHz and
was active 18 hours a day through
September 21 at 10:30 p.m. EDT. Re-
lief communications were also han-
dled with many Fanamanian,
Guatemalan, San Salvadorean, Hon-
duran, Costa Rican, Nicaraguan, and
Mexican stafions.

Several countries participated dur-
ing the eight consecutive days that
WB4ESB was translating all bulletins
issued by the National Hurricane Cen-
ter (NHC) in Coral Gables, Florida, in-
fo Spanish. The SIRA NCS started in-
structing other amateurs and radio
clubs about the possibilities of surges,
mudslides, tidal waves, flash floods,
and overflowing rivers.

Also, SIRA managed to gel two
meteorologists, Lazaro Dominguez
from WLTV-23 and Felix de la Osa
WB4DLY from the NHC, to talk with
several officers and personnel from
Civil Defense in various countries, in
order to make them aware of the dan-
ger of flash floods and complete evac-
uation procedures. Gert’s torrential
rain prediction, 5-10 inches (and more
in the high regions), was a huge threat
for all the Central American countries.

WB4ESB was managed in Miami by
Rafael Estevez WA4ZZG, Maria Es-
tevez KB4AW, Sebastian Jaime
WB4LZR, Valeriano Builes HK4BTV/
W4, Roberto Fernandez WB4RDD,
and Jorge Quintero WD4JVN. The
SIRA NCSs in other couniries were
Jose Alvarez TGIMPE Pietro Lunanuo-
va YV4WR, Luis Peralta TI2ZLFP,
Jaime Policart HP1MP, Cesar Landae-
ta YV5ID, and Rafael Garcia HIBRGQ.

Our thanks to the many other sia-
tions who acted as relays and kept the
nearby frequencies clear. As usual,
7.163 MHz was also used late al night
and early in the morning to continue
the communications with some coun-
tries, due to the short skip.

With so many hours of prevention,
the sad part of this story is that more
than 15,000 people were left home-
less and a total of 59 were dead in
four countries (TI, YN, HR, XE). Merci-
less Gert was another hurricane killer

Continued on page 82



ADVERTISERS

R.S.# page R.S.# page
» A& AENGINEEMNG «.cvovveeerveniereeiienes 59 268 Compuier Automation Technologies.68
* A& AENGINEEANG woovvevrrniinnesirvenanaan 59 18 COMMRIO0G . i i isbciassey e sissen 79
|- B 5 T R e S oy e S 75 146 Creative Control Products................. 77
1B RS R i s L i 7 * Dayton Hamvention ........cccvaicenninen 13

351 Absolute Value Systems.........cocuvee. 79 I B0 | R e N s T A RS LT Fif |

164 Ace Communications of 13 Doppler Systems .............cccce e 91

IndiBnapolta.oi v et a e 83 231 Douglas BF Devices.........cccovveeenne 63
» Advanced Electronic * Down East Microwave....................... 51
PODUCAYONE .iccoiiimmissrmrsmmrrise sl g9* * Down East Microwave...............cceenee. 46

281 Agrelo Engineering.......c.ocvusssreresanens 35 8B YoRt i mniiiaisansid 59

194 All Electronics Corporation ..o 35 = Eavesdropping Detection..................45
o RIphalab.. .. e s s 93 = EIeCtnon ProCessingg ... 77t
76 Amateur Networking Supply ............. 79 = Electronics Book Club...........cuecnniees 27

TIE RS i somsiinsrsesmneisdssringismm 59 E EIIORI0E ... s sss s 93

324 Antennas Wesl .........cocvvnnninnncininn 47 Engineenng Consulting...........cccceunn. 68

340 Antennas Wesl ........cocovcnmiinmmmnssririns 53 344 EE BRI o ciscrnmmumsimsmmsiss il 41

380 Antennas WESt ....cocveevemenerrimimnnnienns 75 33 FB ENterprises ......oceeemrerissssssssissssnses 67

107 Anlennas West ...............coivnnsianmsisans 79 118 Flytecratft......... AR A AN 1] 51

133 Anlennas Wast ........cemnsrmrmrssmss 20 L I YT PSSR 77

135 Antennas West .........c..c..msiasssasas 9 329 For Hams Only......cccooeeeeeeseerineeceenses 45

296 Antennas West .......cccccoveiecivniinnnnnans 92 = (Gap Antenna Products ......... p— 92

315 Antennas West ........ceeennerisnssnnn 93 L 8 | " 63

276 Artsci Publications ...........cooevivveeeeeenns 63 193 GGTE ..oovvecccvvimrnnressssssrsrssssssssassssesss 57"
16 Astron Corporation..........coveeccieenne 25 291 GragiliS.........ccorsrmesssensesserressssrsranssssess 33
21 B&B, INC..cccrvinnnrininnninnmermmssnmnsssnienes 59 192 Grapeving Group .....cccceceeeevnrvsnssseenns 41
41 Barry Electronics Corporation........... 19 » Greater Baltimore Hamboree............ 33
o hof L1 F i « Hamtronics, INC.......ccoccccccee e eeenaree e 7

273 Boyd Electronics...........ccoceeeeeerecennenns 79 331 Hardin Eiectronics.............cooevvevenennn 69

137 BOX PHOMUICES, WG simisvessrnssssssnionns 57 187 Harlan Technologies...........ccceeeeeee. 45
56 Buckmaster Publishing...........ccco..... 79" « Highlands Electronics ..., 55
7 Buckmaster Publishing..........c.c....... 44* 358 Home Of The Faxcap .........oeveveneenn 53

168 Buckmaster Publishing................... 92" 293 I1C Engineering........c.ccocimiiiiinnseinans 55
= Butternut Electronics...........ccevieneenis 85 0 M| o ¢ R SN R D e cva*

222 Byers Chassis Kits................ccceeeiinn 75 * Indiana Hamiest...................... 90

184G &S Salen, It i 35 S InOteR. B i R 57
o Cable X-pants..........iniiiiiimism 77 0 BOITON o S e R R R 75

277 Capital EIecIronics.....cccvisviimmiviirerins 47 B e e e L e R 82
* CBCity Inlemational.........c.c.cconeenn 44 2HE HBCH ik i S st 57

285 ChipaWlleh ..ok 44 VT8 AR GOME. s s s i 14 90
99 Communication Concepts, Inc..........92 e A O PR e 85
10 Communications Specialists. Inc.....63" BTN ot o s s b e B3 T4 53

356 Communications Electronics ............31 B0 M D . s e S e e 57

R.S.# page R.S.# page
133 Jade Producls......cammmmnmin 91 e % R P O = 45
159 Japan Radio.........ccoocnesnririsnnnrssceraeen, 39 254 Ross Distributing.........ccooccviimvininnnns 47
% RACOITIN......ocnroenmsnssnesisnsarassarsrsnssnser. 59 o HT SYEIEME ..o it 52
2 Kawa Produclions......ccccovecnnneensierans 55 294 S&S ENgGINBEMNG -.....ooovvrvrrrrresnrersessss 75
151 KD S0UNG oiiiivnersriremmmsersbinssurmrsss 45 N7 B R 52
« Kenwood USA Gnrpnratmn ........... .CV4 36 Scrambling News.............. B e S0
234 Lentini Communications .........comiee. 89 364 Sea Level Systems................  FORRREE 67
243 Luke COMPany.....c.eeeieirrsserransons e T 167 Sesoom; Inecs..... uimanninissi 75
230 Maggiore Electronics Lab..................65 108 GG IR 5 i s e 75
*  Meadowlake Corporation.................. 51 250 Software SystemS . ......civuweieimmiaisiies 70
86 MFJ Enterprises..........ccceeevvvsicsnnarses 1 244 Software Systems..........ccccceianeaannas 64
160 Micro Computer Concepls................ 52 183 Spectrum Intemational................. e 0
144 Micro Control Specialities ................. B9 DET - BABHBK . .o it e it i 1
1 AP NGB - s s asssvasvasissviadinnsans 59 s R T T R MR 59
 NRODOTENR oo conistinmisrininiiges ek sans sty 29 u RANRTBE . e R et s s 2
248 MaoTron Electronics.......ccceevvveeinnns o 124 Texas Bug Catcher Antenna............. 59
223 National Amateur Radio.............c.eu. 90 » TheHam CENBE..........cccmmmmiiirmaniinis 59
IR AN i i b i i TR 5 384 The Ham Contact..........ocevernisarmnnenns 87
1 Number One Systems Ltd. .............. 47 384 The Ham Contacl........cvvuseccnssarenssanes 61
102 ONV Safety Beft................. PR 52 384 The Ham Contact.........ccoomeernrcannnnen 64
172 Optoelectronics..........c.cceevreesiecvernan 49 269 TIQEMIOMICS ......cocoeseniamsrsnmsrensesssarsares 71
96 Ordando Hamcation...........cccccvcevveenae. 73 299 Townsend EIECtromiCs ......o.ovvrrrernns 67
8, PG EICHONREE v srissmsv o 11 Transel Technologies .......ccccvevenrane. 63
O i 2 R SRR S 73" L 1 = s 70
321 Patriot Communications ......ciue.15 50 Tropical Hamboree ............coc. ZTeeeens 83
68 Palphax. ... .o focisesBiaisssscrneen 61 327 Tucson Amateur Packet
198 Personal Computer Repeater Radio (TAPR).......... T L AR 47
57017t | oy DL Ve et .- A 45 * Uncle Wayne's Bmksheﬂ ............ 94-95
249 Phillips Industries, Inc. ......... IR 45 »  Universal Radio...........ccoisvenne.s R b
311 Pioneer Hill Software .....oocovvivevenenens 85 = Vanguard Labs............ T G AR 47
394 PKT ElectraniCs ... iefimiiaisierions 52 259 Versatel Communications................ 91
396 PlUs Tl ..o ciannsnssscsinisssssasisisasannsndtl 104 Vis Study Guides, Inc. .......ccce. PR
49 Polyphaser.......co.coemermesssnssissnsn 46 191 W & W Associates ..., eRadn o 41
147 R.L. Drake Company ......ccccourenainn 37 292 Walker Scientific, INC........coccornevanens 69
110 Radio Amateur Satellite ............. IR 20) Wolfe Communications...........ccoeiee. 93
153 Badle Gyl Saanmsiieg R0 i »  Yaesu Electronics Corporation ......CV3
58 Radio ENQINGrS .........cciicvimmniviiainie 47
o BAI0 FtlYe i essisoisssisisciisismasanss 81 Bold listings are 73’s new advertisers
o RAI EMEIPrises.....ooiviiirivissmssmmsnns i 45  this month,
34 Ramsey Electronics ............cooen, 2e-23" T
+ Renaissance Development............61 *Advertisers who contributed to the National
171 RF Enterprises............c.. D 91 Advisory Committee (MIAC).

e

.........

e : Radio Fun is packed full of r

e information to help you get more fun
s out of amateur radio. Basic “*how-to’’ articles

will get you up and running on packet, ATV, RTTY, |
DXing, and the dozens of other activities that make amateur radio

such a great hobby. You'll get equipment reviews geared toward the I
newcomer. We'll help you upgrade to a higher class license with

monthly columns designed to teach you what you need to know in a fun I

|

I

and exciting way. You’'ll find it all, and more, in the pages of Radio Fun.

Don’'t wait another minute. Subscribe today for only $12.97 for one
year. That’s 12 issues of the only ham radio magazine that is geared
especially for the newcomer, or any ham who wants to get more fun and
excitement out of amateur radio—Radio Fun !

l
12 issues for only $12.97
I

1-800-257-2346

Radio Fun

‘“The beginner’s guide to the exciting
== world of amateur radio.”’
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| o ’ 12 1ssues of Radio Fun
YES! Sign me up right now! "~ for$12.97.
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CITY STATE ZIP I

Check — MC._ - Visa =2 -
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Class License Year licensed 73 Subscriber I
OST subscriber CQ Subscriber _____ I

Mail to: Radio Fun, P.O. Box 4926, Manchester, NH 03108
[Or call 800-257-2346 (in NH call 625-1163), FAX: 603-669-2835] I

Canada add $7.00 plus .70 GST. Foreign add $12.00 surface, $36.00 airmail. Newsstand Rate $18.00. Basic
Subscription Rate $14 .97 07P J

73 Amateur Radio Today * January, 1994 81



73 INTERNATIONAL

Continued from page 80

sweeping through Central America
and Mexico.

Beyond differences of language,
nationality, religion, and/or political
syslems, SIAA again achieved the
goals defined in its motio—Fomenia-
mos la Hermandad y La Buena Volun-
tad,” “We Enhance Brotherhood and
Goodwiil. "

For further information about SIRA,
please write, call, or fax SIAA’s presi-
dent: Rafael M. Estevez WA4ZZG,
P.O. Box 524071, Miami Fl 33152-
4071, (305) 822-1688.

CANARY ISLANDS
SPAIN

Woodson Gannaway N5KVB/EAS8

Apartado 11

35450 Santa Maria de Guia

(Las Palmas de Gran Canaria)

Islas Canarias, Espana

Hello again from EA8-land. The old
ham radio club of this part of the is-
land (the northwest) is becoming ac-
live again after many years. This is the
same club thal fielded the ham's fa-
mous “trip around the island by bumo.”
And foxhunting seems to finally be
getling started here. They also spon-
sored a series of evening public talks
on vanous aspects of our hobby dur-
ing the recent September holiday cele-
brations in Guia. This year, | finally

made the "Romeria” in typical tradi-
lional costume, camera at the ready. i
a friend got a decent shot of me, I'll
send it along with the next report.

Most hams at least know where the
Canary Islands are located, bul thal's
not true of the general public. They
simply have no idea, and neither did
we when we first started thinking
aboul moving here in 1986! We did
what research we could but leamed lit-
lie, and most of what we leamed was
either wrong or ouidated. So, we
found lots of surprises. Nothing could
have prepared us for the incredible
physical beauty of the archipelago.
Ancther pleasant surprise was finding
a varied international community.
Since in the afternoons and evenings |
wear the hat of a private English tutor
and many of these people want their
children to learn English, I'm in their
homes every day. For some reason
most of my students are Oriental, and
anyone who has bought the myth of
the “inscrutable Oriental” obviously
hasn't gone to their homes to teach
their children English.

| well remember arriving al one
apartment lo start a new class. Often
they will set oul a pair of slippers for
you to put on when you take off your
shoes. As | stopped in the entryway o0
lake off my shoes, | glanced into the
living room to meei the returning
glances of the mother and her friends.
Then they followed my gaze down 1o
the slippers set out for me. My size

10-1/2s were dwarfing the size seven
slippers set out for me, and they were
the biggest they had. The result was
uproarious laughter from all sides,
adults and chiidren alike. When it had
subsided, | was enjoying it too, and
the apologies called for by their high
sense of courtesy were made and re-
ceived through big smiles and a lew
lingering chuckles. The ice was bro-
ken with that family.

Another time a litlle Japanese girl,
very well disciplined but also full of
spirit, had just gotten new hand pup-
pets. So after class, while her mother
and | drank tea, she lrealed us lo a
puppet show off the edge of the table.
Immediately we had a sequence of
classroom pandemonium, students
wrestling on the floor, teachers repri-
manding those responsible, all accom-
panied by an ample range of sound ef-
fects and more uproarious laughter.
These aren't isolated incidents, so
maybe you get the idea.

As any teacher, classroom or indi-
vidual, knows, you can only allow stu-
dents to loosen up to the degree lhat
they will settie back down o work
when you give the word. But the learn-
ing experience can be enriched im-
measurably by including such digres-
sions. So it's really worthwhile to look
for the balance point and use it to the
utmost from time to time. It seems {0
help with my rebellious children (and |
get a lot; again, | don't know why), and
il's one of the acceptable ways | give

them to let off some steam so that,
hopefully, they won't feel they have to
disobey or try to thwart me on the im-
portant points.

Until next time, 73 from Woodson,
NSKVB/EAS.

ISRAEL

Ron Gang 4X1MK

Kibbutz Urim

D.N. Hanagev 85530

Israel

IARC Wins Court Precedent
Against Jammers Afler the Israel
Amateur Radio Ciub (IARC) jammer
trackers caught two pirales disrupting
2 metre and 70 cm FM repeater traffic
in Tel Aviv, the organization decided to
take matters into its own hands. This
came as a result of dissatisfaction with
the authorities’ lack of action in the
matter.

After the |IARC promised not to file
for damages against the offenders, the
jammers pleaded guilly. The tactic
was to gain a legal precedent in this
civil case to be used in future lawsuils
against jammers. The oflenders were
obligated to cease all operations, so
the QRM was effectively squeiched.

Without going into the intricacies of
the verdict, the main points of the out-
come are as follows:

1. The repeater {frequencies “be-
long™ to the IARC, and there is no
such thing as just happening to be
conducling a QSO on the repeater's
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input frequency. Thus, anyone notl a
member of the IARC may nol use the
frequencies of the IARC repeaters.

2. Likewise, anyone not a licensed
radio amateur may not use the fre-
quencies exclusively designated for
the amateur service, and thus may be
sued. (This may sound like a redun-
dant reiteration of the radio regula-
tions, but bear in mind that this is a
precedent-setling judgment in a civil
courl.)

3. The government attormey gener-
al sel down that the police action
againsl intentional interference was no
longer contingent on a criminal com-
plaint by the Ministry of Communica-
tions alone (the previous procedure).

The bottom line is that the victims
of intentional interference are no
longer dependent on the Ministry of
Communications, admittedly under-
staffed and underbudgeted and often
accused of being ineffective. Now suf-
ficient evidence may be collected
against the jammer, and the police
may be called directly. How effective
will this precedent be? Only time and
the prosecution of the next culprit will
tedl.

Rich 4X1DA published a paper in
the IARC magazine HAGAL detailing
some of the methods thal are used to
nab jammers. Outside ol Doppler and
trangulation direction finding methods,
every lransmitter has its own charac-
leristic “fingerprint” in terms of how it
keys up each time il ransmils on the

frequency, and with the use of a com-
puter it's easy to catalog everyone's
“fingerprints™ and then identify an
unidentified transmission. This also
provides solid condemning evidence.
Even a repeater "kerchunker” can be
identified this way.

[We ran out of room this month, but
this needs lo get in. As of midnight,
December 31, 1993, 4X1RU HF/VHF
packet BBS will go off the air due io
many reasons. Full story next
month.—Amie]

MONACO

Daniel Plett 3A21.7

B.P. 349

MC 98007

Monaco

We've had a big month here in
Monaco. Maybe this will be of interest
to you.

On the 15th of October, His Serene
Highness, Prince Albert, was a guest
of the Association des Radio-Ama-
leurs de Monaco (A.R.M.). The
A.R.M., Monaco's national amateur ra-
dio society, was celebrating 40 years
of existence and the official opening of
its new facilities. This location is pro-
vided by the Monagasque govern-
ment. During the ceremonies, Prince
Albert was awarded the callsign
JAOAG.

Representatives from French and
Italian amateur organizations also at-
lended. Representing the R.E.F. (from

France) was FBAXX. FEGEZ also
came, representing the Alpes-Mar-
itime region, which surrounds Monaco.
ITBYH came to represent the A.R.I.
(from ltaly) and presented a pennant
and plaque as a show of friendships to
the A.R.M.

During the week of 10-17 Oclober,
Monaco hams aclivated a special call-
sign, 3A40ARM. This contact is worth
two points for awards offered by the
A.R.M. Using 2 meters lo coordinate
their activities, they kept the callsign
aclive on most HF bands and on CW,
SSB, and RTTY. All QSLing is being
done by the association through the
bureau.

Besl 73, Daniel 3A2LZ.

TAIWAN

Tim Chen BV2A

PO. Box 30-547

Taipei, Taiwan

China

The Chinese Taipei Amateur Radio
League (CTARL) dispaiched an expe-
dition group ol 16 operators/techni-
cians o initiate the first BV9 amateur
radio—BVOARL/9—on the Quemoy
Island, 320 km southwest of Taiwan,
for an eight-day operation from De-
cember 24 to 31, 1992. The group ar-
rived salely and came back to Taiwan
by air transport. Owing 1o crowded air
traffic, all persons were forced to book
first-class seals at twice the expense.
The total expenses, amounting to ap-

proximately US$9,000, were joinlly
bome by all participants. The Trimmer
Company was most generous, lending
all rigs and antennas for the operation.
Also, we are grateful to those radio
fans in Kinmen for volunteering all
help: providing transportations, man-
power, facilities for installing the radio
station, and arrangements for accom-
modations. At last, these people have
become our society’s members.

The Deputy Director, Chen Chang-
yee of PTD, MOC, had accompanied
the group to open the ceremony on
the moming of December 25th; and
the Director of Quemoy Tele-Com-
munications Directorate greeted the
occasion by wishing that the ama-
teur’'s activities would be further
promoted in the area, where the re-
strictions will be lifted beiore long for
all visitors.

The QSL cards for the expedition
station BVOARL/9 are now ready and
being dispalched. The parlicipating
operators were: BV2A, BV2BO,
BV2FB, BV2TA, BV2AP, BV2WC,
Bv2DQ, BV2WC, BV2HH, BV2lJ,
BV2LK, BV2QB, BV2HN, BV2UA,
BV2VA, BVZET (XYL of BV2VA, Trim-
mer), and BV2ZEW. BV2ZEW was at
service with the military in Quemoy,
and he joined the expedition unex-
pectedly and enjoyed it tremendously.

73 from Taiwan de Tim Chen BV2A.
[Chinese Taipei Amateur Radio
League, GPO Box 93, Taipei 100, Tai-
wan, China]

TROPICAL HAMBOREE

34th ANNUAL

AMATEUR RADIO & COMPUTER FAIR
ARRL FLORIDA STATE CONVENTION
FEBRUARY 5 - 6, 1994

DADE COUNTY YOUTH FAIR & EXPOSITION CENTER ® MIAMI, FLORIDA

® Sponsored by Dade Radio Club of Miami, Inc.

* PROGRAMS & ACTIVITIES FOR EVERYONE ¢ 200 + EXHIBIT BOOTHS * 800 + INDOOR SWAP TABLES
® FREE PARKING FOR 15,000 VEHICLES » 300 CAMPSITES WITH HOOK-UPS & LAUNDRY FACILITIES
* TWO ON-SITE LICENSE EXAM SESSIONS * DXCC FIELD CHECKING

FCC FORUM (Featuring Raiph Haller, Chief PRB)
INTERNATIONAL AMATEUR RADIO (Presented by Region Il, IARU)
LIVE TUNERS DEMO (Presented by Gordon West, WB6NOA)
WORLD OF EXTRA TERRESTRIALS
LATEST DXPEDITION & DX FORUM (Presented by S. FL. DX Assoc.)

ARRL OPEN FORUM (Featuring Officers and Directors of ARRL)

AMATEUR RADIO PAST AND PRESENT (Harry Dannals W2HD, Pres. QCWA)
WHATEVER YOUR SPECIAL AMATEUR RADIO INTEREST... YOU WILL FIND IT AT HAMBOREE.

Registration: $5.00 Advance — $6.00 Door ® Valid Both Days (Advance deadline Feb. 1) ® Swap Tables: $20 ea., plus reg. ticket
* Power: 510 per user. IF YOU HAVE NEVER HELD SWAP TABLES, CALL SWAP CHAIRMAN FRANK SULLIVAN 305-667-1047
TO CHECK TABLE AVAILABILITY BEFORE SENDING IN RESERVATION, » Campsites: 3 days (Fri., Sat., Sun.) $40.00
4 days (Thurs., Fri., Sat., Sun.) $55.00 (Prices quoted for tickets, tables & camping include tax)

Headquarters Hotel: Miami Airport Marriott — $69.00 Single, Double + Tax ® Tel. (305) 649-5000 — Speak Only to
Reservation Department and Must Mention ““Tropical Hamboree" to Get Special Rate. Deadline Jan. 24, 1994
After deadline, special rates on room available basis only

TICKET, CAMP, TABLE PAYMENTS PAYABLE TO: DADE RADIO CLUB OF MIAMI, INC.
Mail to: Evelyn Gauzens, W4WYR, 2780 N.W. 3 St., Miami, FL 33125
EXHIBIT SPACE INQUIRY: Call 305-642-4139 or Fax: 305-642-1648

CIRCLE 50 ON READER SERVICE CARD
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NEVER SAy DIE

Continued from page 4

have to break loose and think differ-
ently.

Electro-Voice was started in a
garage in Ohio by two chaps | knew
who thought they could make better
microphones. Jim Lansing started sim-
ilarly, making better loudspeakers.
Steve Wozniak and Steve Jobs stan-
ed in Jobs' garage with the Apple |. |
visited ‘em in 1976, when all they had
was a handmade prototype, egged
'em on, and the rest is history. At
about the same time | met Bill Gates,
who'd just dropped out of Harvard. He
took the BASIC interpreter he'd written
as a school project and joined MITS,
the first microcomputer manufacturer.
He's done well.

No guts, no glory. And no nice ex-
pensive ham shacks either.

How | Spent My Summer Vacation

Last year my birthday present from
sherry was a trip to Alaska. Ketchikan.
Well, | told you all about that last year
... lcan’t help it if you're not paying
attention. It was a great trip and
you've screwed up badly if you haven't
gotten up there to visit that area.
You're a disappointment to me, the
way you've been screwing up, despite
anything | advise. I'm doing the best |
can to smooth out life for you . . . plod-
ding on ahead, pointing out the rough
spots so you can avoid them. And also
pointing out the points of interest, so
you won't miss them as you trudge
along with blinders on, looking down.

Sigh.

Hey, look up! You've somehow
managed to luck into the world's finest
hobby, amateur radio. Now look at
what you can do with it! There are
some exciting things you can do in
amateur radio that you haven't tried
yet. Also, there are some other things
you can do that are fun. There are
ways you can live a longer, health-
ier lite. There are plenty of ways you
can make money and have fun doing
it.

So when are you going to look into
a trip to Alaska? Or getting on packet?
Or making ham satellite contacts? Or
maybe doing a little DXpeditioning? It
can't be a lack of money because |'ve
been telling you how to make all the
money you need for years . . . and
proving it by heeding my own advice.
You don't have to work hard, just
smart . . . though working hard as well
as smart does help.

Right after that Alaska trip last year
Sherry organized a short trip to Do-
minica so | could get in a little scuba
diving. That's when she came across
a special fare that Liat (Leeward Is-
lands Air Transport) had going. But, |
told you about the diving trip last year.
This year, a couple weeks before my
birthday | wondered if Liat might have
that fare available again.

Most Caribbean vacationers head
down there in the winter, so that's high
season. The place is almost empty in
the summer, so prices are down in the
NSD range. Those are the kind of

prices | like. My hordes of detractors
call me cheap. | prefer to think of it as
being thrifty. They say NSD stands for
Never Spend a Dollar. Well, | don't like
spending a dollar where a few dimes
will do the trick.

Sherry reported that yes, Liat did
have a corking good fare. $360 for 30
days anywhere on the airline, She
asked me for a list of the islands |
hadn't yet visited so she could see
what she could put together. | gave
her a list of 10, figuring that she might
be able to organize us visiting two or
three of them since | only had a few
days open on my calendar. She came
up with a way we could visit all 10 is-
lands in 21 days. We'd fly a day and
then I'd dive a day, hopping from is-
land to island. The tour included Bar-
bados, Tobago, Grenada, St. Vincent,
Guadeloupe, Antigua, Montserrat, An-
guilla, Nevis, St. Kitts, plus an eight-
hour layover on Si. Lucia between
flights. That would give me eight new
ham radio countries to visit, bringing
my total to 128 . . . but who's count-
ing? The 11 flights would average only
$33 each!

One thing | didn't know when | was
planning the trip was that the old days
of having to send ahead weeks in ad-
vance for a license were long-gone.
These days most of these countries let
you bring along a rig and get on the air
using your call with a portable slash
for a few days without any official per-
mission. And beyond that, licensing is
easy. So at the very least pack an HT.
Almost every island has at least one
repeater. Some have repeaters linked
to other islands. Some even have
packet links. Plus you might want to
bring along a portable rig like a 735
and some wire dipoles. Suddenly
you're on a DXpedition.

The Moniserrat exhibit at Dayton
this year helped pound the idea of get-
ting down to the Caribbean into my
head. It didn't hurt that VP2MAX runs
a great bed and breakfast place there.
Wait'll you see it! And he even includ-
ed the use of his station! Though | on-
ly visited Montserrat for two days they
issued me the call VP2MCD so |
wouldn't have to operate as
W2NSD/VP2M.

| had some great minihamfests on
several of the islands. One thing is
clear . .. the hams would love to have
you come down, see their island, and
get on the air and take some of the
pileup pressure off. It's one thing to be
on a DXpedition and make a few thou-
sand contacts. It's another to live there
and have most hams not wanting to
talk with you, but just get your QSL.
That was the main reason | went to
Jordan when King Hussein first got on
the air. | was afraid we'd lose him as a
ham if he wasn’t able to actually talk
with anyone, but had to constantly
fight off pileups. So | went to Amman
and spent two weeks grinding down
the pileups, giving His Majesty a better
chance to enjoy our hobby. | didn't say
| didn't have fun doing it.

If you can visit an island or two
armed with a rig, you'll not only have a
ball, but you'll be doing the locals a big
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favor. Everywhere in the world I've
traveled I've found the hams in rare
countries hating the pileups and the
DXCC Honor Roll, which is at the root
of them. They've been anxious to
have me work the pileups for them, so
I've handled endless pileups from all
sorts of weird places such as FK8,
VR2, 5W4, 7P8, 306, 5Z4, YK, YA,
aMm, VU, QD, FOB, HS, and so on.

Okay, what does it cost to get down
to the Caribbean and have some fun?
American Airlines cost $330 round trip
from Boston to Barbados. Plus the
$360 for Liat, and an average of
around $75 a night for a double room
at most hotels. Plus 10% service and
7% island tax almost everywhere. Plus
an exit tax of up to $20 per island. |
figure it cost us about $250 per island
including meals, rooms, taxis, exit tax,
and some ice cream cones.

The whole trip for the two of us thus
cost around $4,500, and that included
Iwo dives each on nine islands. That
netted out to around $205 a day for a
22-day trip which I'll not only never for-
get, but which I'll probably never stop
talking about. Would | do it again? In a
minute!

You do have to watch out for the
$350-a-night deluxe hotels. There are
plenty of perfectly nice hotels and
guesl houses for well under $100 a
night.

One warning to you red-necks:
Most of the hams in the Caribbean are
black. But they are so friendly and
helpful that skin color soon doesn’t
matter. They're hams and avid about
our hobby. And they're not nearly as
uptight about color as are so many
American blacks.

A Contest? Another Damned
Contest?

Well, maybe. For over 30 years I've
avoided organizing 73 conlests. When
| was the editor of CQ | got their DX
contest going after Perry Ferrell had
let it die. It's still going strong. Then |
got a prefix contest going which may
still be running. I've lost track, Those,
plus the ARRL DX, Sweepstakes, and
VHF contests seemed like enough.
While | was talking with the Caribbean
ham groups | broached the idea of a
Caribbean vs. North American contest
. . . maybe in August, when prices are
low. The idea would be to get a bunch
of America ham clubs to organize
groups and put the rarer islands on
the air for a contest weekend. What do
you think?

Before | plunge into this I'll need
three things. First, I'll need a DXerora
DX club to sponsor the contest and
handle all the paperwork. | can help
with getting the word around via 73
and Radio Fun, but I'm not going fo sit
here and cross-check a thousand
logs. | learned my lesson on that when
| ran a Save Eleven contest and got
buried in logs. That was before we lost
11 meters to CB, so you know how
well | learmed that lesson. Are there
any volunteers to officiate on a
Caribbean/NA contest? Think of the
international fame and recognition!
Wow!

My second need will be a clear
green light from the Caribbean island
ham groups. This is mainly for them,
so | don't want to jam anything down
their throats. But if we can get a dozen
or two ham club groups of six to 10
operators each down to the islands,
not only will the participanis have a
lifetime of memories as a result, the is-
lands will generate some badly need-
ed revenues as well. They sure can
use the extra business during the
summer.

The third thing | need is an indica-
tion that you like the idea. If | don't get
a lot of enthusiastic letters about this
I'll deep-six it in the Cayman Trench,
the deepest part of the Caribbean,
some 27,500 feet deep. By the way,
that was a trivia question on the flight
back and worth a bottle of wine to
know. The other trivia question was
the degrees centigrade outside the
plane . . . which | won, much to my
surprise, with a guess of -38°C. And |
don't drink. Oh well, the wine’'ll be
good for cooking.

There are a bunch of islands down
there, so there's room for everyone.
And the Caribbean includes Mexico,
Belize, Guatemala, Honduras,
Nicaragua, Costa Rica, Panama,
Colombia, Venezuela, on up to the Ba-
hamas. There are the Greater and
Lesser Antilles, and the Turks and
Caicos Islands. | count around 43
countries all told . . . with 10 kinda dif-
ficult to reach and/or uninhabited.

If you like the idea let me know. |
have enough to do without spinning
my wheels trying to make people hap-
py who don't want to be happy.

A Diver’'s Paradise

Most of you aren't into diving. Pity,
because it's not an expensive sport;
it's a lot of fun, and the exercise is
great. Plus you get to see a lot of the
world that most people miss except
when Costeau or someone shows an
underwater video on TV, It's wonderful
being right down there with the sharks,
barracuda, lobsters, moray eels, and
50 on . .. just floating along.

The price had recently come down
on Hi-8 Sony cameras, so |1 got one a
couple days before the trip. Then |
called a diving friend to find out which
underwater housing to gel. He said it
was the SubXero, so | called the chap
in Miami who makes 'em and luckily
he had one on hand. It arrived the
next morning by Fed-X. It cost less to
have it shipped than to pay the Florida
sales tax and pick it up while passing
through Miami on the way to Barba-
dos,

The downside was its weight. | had
to hand-carry it in a separate bag to
keep from making my checked bag-
gage so overweight they'd charge ex-
tra for it. It weighs a ton out of the wa-
ter, but only about two ounces in.

The upside was that the videos
came out marvelously. | advise you 1o
make a wide berth around Peterbor-
ough so you don't get nailed for two or
three hours watching my diving
videos. Hey, look, there's the big man-
ta ray at Tobago! And how about that
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shark going by at Nevis? Plus endless
coral and small, colorful fish swimming
around. And look at the size of that
lobster!

It was a blast and the hams were
great. But next time | probably should
take along an all-band rig instead of
the video camera. They weigh about
the same.

My luggage was filled with books to
read during the trip. By the end | was
busting to start two new publications
.. . one about Caribbean diving, which
| might call CD Review. And the other,
as a result of the books | read while
traveling, would be Science Frontiers.
It would cover scientific research
which the establishment refuses to
deal with. There are some things that
researchers have been verifying that
are so obviously impossible that no
establishment scientist or publication
would dare to even consider them.

The diving publication would cover
diving services, hotels, and all the oth-
er things travelers need to know when
they get to a new place. How much
are taxis? Where can you get good
food reasonably? Should you rent a
car? How good are the diving facili-
ties? How about the coral and fish?
What rip-offs should you watch out
for? And so on. Visiting hams will want
most of the same info, The con artists
down there are waiting for the unwary
at every turn, just like here in America,

More Diving?

Maybe, if | can get away. My diving
friend is organizing a trip to Truk,
Palau, Majuro, and Ponape for early
February. I'd sure like to go. If you're
interested I'll get you the details. Ma-
juro, by coincidence, was where |
started diving, back in 1944, when we
stopped off there a couple of times to
rest between submarine war patrols. |
converted a Momsen Lung and dove
around the lagoon. That's all it took to
hook me on diving for life. When they
invented the Aqua-Lung | bought one
of the first models. By 1953 | had my
own compressor and tanks.

| must wam you that I'm dangerous
to travel with. | see business opportu-
nities everywhere and get people all
excited about starting this or that busi-
ness. Wait'll you read some of the
ideas | had for new businesses in the
Caribbean islands!

If you decide to go along for the Pa-
cific trip I'll have my video camera and
get you a videotape of yourself going
in and out of the Japanese fleet at
Truk, plus who knows what other ex-
citing things we'll be seeing.

And you could do worse than bring
along a rig . . . right? I'll bet I'll have
one. | may even write ahead for li-
censes this time.

Aaargh!

I'm holding in my hand an “Order
For Supplies Or Services.” It's a pur-
chase order for a subscription to 73.
This is a government form we have to
fill out to get paid for one subscription.
“"Contractor must submit four copies
of invoice.” This bugger is seven
pages long, but at least they tell you

right up front what you're up against. It
says, ~"Public reporting burden for this
collection of information is estimated
to average 1 hour per response, in-
cluding the time for reviewing instruc-
tions, searching existing data sources,
gathering and maintaining the data
needed and completing and reviewing
the collection of information.”

Seven pages for a $20 subscrip-
tion. This is going to cost us at least
$20 to fill out in quadruplicate. | hate
to think how much the government will
have spent paying for the one-year
subscription by the time the dust has
settled, the government has seitled,
and the paperwork is all done and
filed. I'll bet they'll increase the deficit
by at least $100, just on this project
alone.

Poor, Naive Wayne

One of our advertisers called the
other day and asked a question. He'd
exhibited at a recent CQ Magazine
sponsored hamfest, which he says
turned out to be a true turkey. He
opined that not only didn’t anyone
much bother to atltend this bomb, but
those who did had their wallets sewn
shut, just in case. The question he
asked was a natural one. How come,
in the face of this disaster, there was
an article in a ham newsletter extolling
the event? He wanted to know if there
was something going on here that
wasn’t in plain view.

He further suggested that there
might be a connection between the re-
cent plea by the newsletter for money
to keep afloat and this curious coloring
of their reporting. | assured him that
not in my wildest dreams would | ever
suspect CQ of paying off the newslet-
ter in order to try and salvage their
floundering hamfest investment. |
don't know where people get crazy
ideas like that. I'm sure there's a sim-
pler explanation for what's going on.

The Secret Life of Plants . . .

This is a fascinating book by Tomp-
kins and Bird by Harper & Row Peren-
nial Library ($14). If your spirit of ad-
venture hasn't been totally wiped out
by our crummy So-called educational
system, you'll enjoy this. One thing
about the book worried me, | have to
admil. The material was first published
in 1972 In Hamers. Then it was pub-
lished in 1973 in book form, and
reprinted in paperback in 1989. So
why haven't | seen follow-up books on
such an important subject?

Much of the stuff in this book
doesn't seem possible, which was an-
other reason for my concern over its
validity. Then a friend sent me a video
on the subject he taped off the air, al-
lowing me to see some of the amazing
experiments described in the book.

This all started when Cleve Baxter,
a polygraph expert, connected a gal-
vanometer to the leaf of his dracaena.
He wanted to see if it would be affect-
ed when water was poured on the
plant’s roots. The meter's reaction
wasn't what he expected. The trace
zigged down instead of up, with a pat-
tern very similar to his polygraph
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charts. Hmm. So Cleve decided to
burn the leaf with a match and see
what that would do. He was astound-
ed to see the needle jump the instant
he thought of buming the leaf. There
was less of a jJump when he actually
burned the leaf. Could plants have
some sort of extrasensory perception?
You'll find the story of his research that
resulted fascinating.

For instance, he found that when
he had two plants together, with one
wired to his galvanometer, when
someone came into the lab and
trashed the second plant the first re-
acted violently. Then later, when that
person came back into the lab the
plant again reacted violently. Some-
how it not only was able to sense that
particular person, but was able to re-
member the destruction of the first
plant and indicate something akin to
fear.

At the Hashimoto Electronics Re-
search Center in Tokyo, Dr. Hashimoto
was able to teach a plant to count and
add up to 20. | saw a video of a plant
being taught to manipulate a gal-
vanometer hooked to an audio oscilla-
tor and say letters.

And how about a scientist who was
experimenting with a plant root. He
had it in a shielded tube so he could
aim it at other plants. One day he left
the chart recorder on during his lunch
break with the root pointed at the sky.
Suddenly he heard whistles and a se-
ries of pulsations. He moved the tube
around and found the "signals” were
coming from outer space, from around
Ursa Major (the Big Dipper). But you'll
have to read about all this.

Do trees and plants communicate
with each other? Do they exhibit long-
term memory? When a plant is taken
away from a group can it die of loneli-
ness? Can ultrasonic frequencies in-
fluence the growth of seeds? Can a
healer affect the growth of seeds
merely by passing hands near the wa-
ter used on the seeds? Can water be
magnetized? Can a plant be condi-
tioned to tell the difference between a
piece of coal and a rock placed next to
it?

You'll be amazed at the work done
in India by Sir Jagadis Bose a hundred
years ago, despite the resistance of
the British Royal Society. Botanists, in
particular, hated the idea that plants
have a nervous system, even though
Bose proved it with his experiments.

Can people really talk with plants?
Luther Burbank gave his plants most
of the credit for his discoveries, saying
that he took them into his confidence
and had learned to listen to them. An-
other plant listener was George Wash-
ington Carver, who invented peanut
butter, plus an endless number of oth-
er peanut products. Before Carver, the
peanut was considered worthless pig
food.

Can music get plants to grow
faster? 200 percent faster? And why
do they grow toward classical music
and away from rock—and then die?
Well, that's my reaction too. They
seem to like jazz too.

And what happens when you add

some electricity to the pot when you're
sprouting seeds? Would you believe
the sprouts can grow five to seven
times as fast? Jean Nollet demon-
strated this in 1747. Of course if you
want bigger and sweeter strawberries,
this book may be of interest to you.
How about a bean plant that grew 1o
22 feet high as the result of a pot be-
ing wired to an ordinary electric outlet?
How about tons of seeds passed be-
tween the plates of a capacitor and
then grew one third greater harvests in
Italy in the 1930s7 Corn yields jumped
20% in Russia in the 1960s with a
similar treatment. And activated
radishes double the size of the control
crops?

And wait'll you read what being
near a TV set or computer does to
bean sprouts and rats! These are
things you can test for yourself. You
might want to try some beans near
your linear, with a control group further
away.

Then there are questions about the
role of sunlight and our eyes on our
behavior.

You'll enjoy reading about how
Harold Burr developed a very sensi-
live voltmeter for studying living
things. With it he could detect the ex-
act moment of ovulation for women,
detect malignancies, the rate of heal-
ing of wounds, and with seeds he
could predict how healthy the resulting
plant would be. With plants he could
see the changes made by the lunar
cycle, sunspots, and solar storms.

There's a wonderful chapter on
what's been done in the scientific in-
vestigation of auras and Kirlian pho-
tography.

Another chapter shows a parallel
between the birth of retarded children
and the use of chemical fertilizers.
Just between 1952 and 1968 the
number grew by 25 times! Plus there's
been a similar rise in leukemia, hepati-
tis, Hodgkin's disease and other de-
generative diseases. It's almost
enough to get you to start buying from
your supermarket’s organic food sec-
tion. Fifty years ago coronaries were
rare. Cancer, diabetes, arthritis, cavi-
ties, etc., are rapidly increasing.

Did you know that some plants and
animals are able to transmute one ele-
ment into another? Chickens, for in-
stance, can change potassium, mag-
nesium, and silicon into calcium.

It's a terrific book. If you have any
curiosity at all it should have you set-
ting up your own research projects.
But | still wonder why | haven't found
any books on the subject written since
1973. Weird. I'll be doing my best to
get in touch with the authors to see
what's been going on. I'll let you know.
I'd love to see the books Bose pub-
lished describing his experiments a
hundred years ago.

If you know of any more recent
books along this line, please let me
know about them.

The research described in the book
gives us strong clues on how we can
greatly reduce sickness and thus cut
our health care costs. It can help us
grow better crops. Check it out,



SPECIAL EVENTS

Ham Doings Around the World

JAN 8-3

FT. MYERS, FL A Hamfest will be held by
the Fort Myers ARC, Inc., Sat. 9 AM-5 PM;
Sun. 9 AM-3 PM., al Araba Shrine Temple
Hall, 2010 Hanson St., (One block East of
Rt. US 41). VE Exams Sal. at 1:30 PM;
Sun. at 10:30 AM (no pre-registration re-
quired). Talk-in on 147.345+ MHz. Contact:
Jemy Deutscher KQ4UW, (813) 472-5130;
Dale Hardin KD4UAO, (813) 275-8360; or
G.E. Sammons WA4DQE, (813) 936-1431.

JAN 15

HAMMOND, LA The 1994 Hammond
Hamfest, sponsored by the Southeasl
Louisiana ARC, will be held from 9 AM-3
PM in the SLU University Center. Talk-in on
147.00-/146.52 simplex. Contact Tyrone
Bums, (504) 294-5839; or Bob Priez, (504)
542-1470; or wrile to SLARC, P.O. Box
1324, Hammond LA 70404.

MONTEREY, CA The Naval Posigraduate
School ARC will hold its Sth annual Ham-
fest from 8 AM-1 PM+ at the Monlerey
Peninsula College Armory. Talk-in on
146.97-. Contact: Doug KC3RL, (408) 663-
6117 eves/wkends; Pal KAGIRS, (408)
649-4444 Exi 20, wkdays.

ST. JOSEPH, MO The 4th annual North-
wesl Missouri Winter Hamfest will be co-
sponsored by the Missouri Valley ARC,
Green-Hills ARC and Ray-Clay ARC. The
event will be held at the Ramada Inn from
9 AM-4 PM. VE Exams. Talk-in on 146.85

Number 23 on your Feedback card

and 444 925, For Dealer info, write to
Northwesl! Missoun Winter Hamfest, PO.
Box 182, Cameron MO 64429,

JAN 16

MATTAPOISETT, MA An Electronic Flea
Market will be held at Knighis of Columbus
Hall. For more details call (508) 993-3993.
YONKERS, NY The Metro 70 cm Network
will host a Giant Electronic Flea Markel at
Lincoin H.S., Kneeland Ave., 9 AM-3 PM.
VE Exams. Talk-in on 440.425 MHz pl
156.7; 223.760 MHz pl 67.0; 146.310 MHz;
443.350 MHz pl 156.7. For registration, call
Ofto Supliski WB25LQ, (914) 963-1053.

JAN 22

FLINT, Mi The 2nd annual Computer and
Amateur Radio SWAP-N-SHOP, co-spon-
sored by ARAY and SW Academy RC, will
be held from 8 AM-1 PM at SW. Academy
H.S., 1-69 & Hammerberg Rd. Walk-in AR-
RL VE Exams at 9 AM. Talk-in on 145.29-,
224.18-, and 224.14-. To reserve lables,
call Keith NBQNA, (313) 635-4123.
LOVELAND, CO The Northern Colorado
ARC will host the 1st annual Winterfest
Swapmeel from 9 AM-3 PM, ai the Larimer
County Fairgrounds, 700 Railroad Ave. VE
Exams. Computer and Radio. For VE Ex-
ams contact Trent Hays WBOHZL, (303)
484-8315. For general info, contact Musser
Moore AAOPB, (303) 221-3698. Reserve
tables from Orlin Jenkins KOOJ, (303} 353-
7094. Talk-in on 145.115 (- offset, 100 Hz).

Listings are free of charge as space permits. Please send us your Special Event
two months in advance of the issue you want it to appear in. For example, if you
wanl it to appear in the January issue, we should receive it by December 31. Pro-
vide a clear, concise summary of the essential details about your Special Event.
Check Special Events File Area #11 on our BBS (603-924-9343). for listings thal

were loo late o gel into publication.

JAN 23

EAST LANCASTER, PA The Columbia
Area ARC will present its annual “Dulch
Country Computer and Communications
Show™ from 9 AM-3 PM al the Lancaster
Host Resort and Conference Center, Roule
30. Talk-in on 146.715-. For display and
dealer info, contact Dufch Country Comput-
er and Communicalions Show, PO. Box
682, E. Pelersburg PA 17520-0682. Tel,
(717) 560-2072; FAX (717) 872-0857

JAN 28

LOCKPORT, NY The Lockport ARA will
hold their annual Club Auction starting al 3
PM. Talk-in on 146.820- MHz.

SARASOTA, FL The Sarasota Co. Fair-
grounds, 3000 Ringling Bivd., will be the lo-
cation for the Sarasola Hamfest and Com-
puter show. The Sarasota ARA will host
this event from 9 AM-5 PM. VE Exams. For
general inlo, call Gene Marino W1IDH,
(813) 355-0675. For lickets call Val Lopez
KC4YAY, (B13) 951-1072; or wrile: Ham-
fest, PO. Box 31832, Sarasota FL 34230.

JAN 30

DOVER, OH The Tusco ARC Hamfest will
be held at Ohio Nal'l Guard Armory, 2800
N. Wooster Ave., starting at 8 AM. Talk-in
on 146.730 WBZX Rptr. Conlact Howard
Blind KDBKF, 6288 Echo Lake Rd. N.E.,
New Philadelphia OH 44663. Tel. (216)
364-5258.

ODENTON, MD The Maryland Mabileers
ARC will sponsor a Post Holiday Swapfest
and Flea Market al Odenton Vol. Fire Depl.
Hall, 1425 Annapolis Rd., 8 AM-2 PM. AR-
RL sanctioned. For VE Exams, pre-register
with Jerry Gavin NU3D, 7801 Overhill Rd.,
Glen Burnie MD 21060; Tel. (410) 761-
1423 {anytime). To register for tables, con-
lact Tom Wiltkison KA3SOMU, 5592 Eason
Dr., Severn MD 21144; Tel. (410) 969-2639
(eves.). Talk-in on 146.205/.805.

FEB 5

ST. CATHARINES, ONTARIO, CANADA
The Niagara Peninsula ARC Inc. will hold
its 16th annual Big Event Hamles! al the
C.AW. Hall, 124 Bunting Rd. Write or call,
N.PA.R.C. Inc., PO. Box 20036, Grantham
Pastal Outlet, St. Catharines, Ontano L2M
7W7; Tel. (905) 937-6208.

SPECIAL EVENT STATIONS

JAN B

ST. PAUL, MN The Minnesota Frosibite
Falls Beach Parly, sponsored by the St.
Paul RC, will be on the air from 1800Z-
2400Z. Frequencies: CW - 3.540, 3.690,
7.040, 7.140, 14.040, 21.040, 28.040,
28.140; SSB - 3.850, 7.250, 14,250,
21.350, 28.350. Send logs lo Ed Van
Cleave AAOHI, 2700 16th St. NW, 5L Paul
MN 55112; Tel. (612) 636-0108. Please
send SASE for info and sample log. | ]

CIRCLE 384 ON READER SERVICE CARD

Serving The LORD

THE POWER STATION

The POWER STATION is a 12V x 6.5 AmpHr gel-cell
battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most
HT's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50
(at 50W). There are no hidden costs, all you need is your mobile, HT
power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg-
ing circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle, this damages their battery
and shortens its’ life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD.” The
voltmeter can even be used to measure voltages of other sources.

Order & 51710 Shipping

IMESaNgeE.

To order, send check or money order for $49.95 +
$8.50 for shipping, along with your shipping address
and telephone number to:

Joe Brancato

THE HAM CONTACT

P.O. Box 3624, Dept. 73
Long Beach, CA 90803.

CA Resdents Add 8 1/4% Sales Tax Candian Resddenis Please Send US. Money

I you wish more information please send a SASE o the above Address. For COD
orders. call (310) 433-5860,. outside of CA call (800) 933-HAM4 and leave a
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NEw probucTs

Compiled by Charles Warrington WALIRZW

JADE PRODUCTS

Jade Products, Inc. has announced
the newest members (o the FUN-KIT
line: the Lead-Acid/Gel-Cel Battery
Charger Kits. This series of products
is based on the Unitrode UC3906 bat-
tery charger chip. This smart chip is
specifically designed to sense the con-
dition of the battery and adjust the
charging requirements accordingly.
The charger can be left connected 1o
the battery indefinitely, keeping the
battery ready for service at all times. It
can prolong the life of the battery and
protect it from overcharge/under-

charge damage.

These battery chargers are intend-
ed for hams who need to keep their
batteries ready at all times. Applica-
tions include: repeater back-up batter-
ies, QRP station batteries, and emer-
gency equipment batternes.

The chargers are available in three
configurations. The BCO1 is a com-
plete kil perfect for beginners. It can
be built for 0.5 to 1 amp maximum
charging rate. The price is $79.95.
The BCO2 is the same as the BCO1,
minus the enclosure, RFI filter module,
line cord, and current meter, The price
is $39.95. The BCO3 is the same as
the BCO2, minus the power trans-
former, The price is $29.95.

For further information contact Jade
Products, Inc., P.O. Box 368, E.
Hampstead, NH 038286; (603) 329-
6995, FAX (603) 329-44989. Or circle
Reader Service No. 201.

SPECTRUM ELECTHGNIC PRODUCTS

Spectrum Electronic Products has
introduced the HRC-10—the world's
first hand-held repeater controller. No
larger than most hand-held radios, the
HRC-10 converts a single or dual-
band radio into a full-featured simplex
or duplex repeater system. While most
dual-band radios provide full duplex
and crossband repeater capabilities,
they lack the station ID and control

functions required for legal operation
as a repeater system. The HRC-10
provides an easy low-cost solution to
this problem.

The unit features a voice |Der, hang
time and out timers, DVOS (Digital
Voice Operated Squelch), telemetry
tones, and a private voice mail slot. A
DTMF command interface provides re-
mote control capabilities. The HRC-10
is ideal for emergency use, club
events, and mobile installations.

For more information contact Spec-
trum Electronic Products, 4740 Scotts
Valley Drive, Scofts Valley, CA, 95066;
(408) 438-2788, FAX (408) 438-6027,
Or contact Reader Service No. 204.

SGC

SGC, Inc., has unveiled its new
smartLock to further enhance the se-
vere service capability of the SG-230
Smartuner. The Smartuner is a fully
automatic, microprocessor-controlled
antenna coupler which covers the HF
spectrum from 1.8 to 30 MHz.

The SmarllLock is designed to con-
trol two antenna conditions: one where
a mobile antenna is subject to violent
motion which may otherwise cause the
antenna coupler to automatically re-
tune; the other to command the anten-
na coupler to recalculate antenna con-
ditions at the operator’s discretion.

The SmartLock may be used with
SG-230 Smartuners manufactured

after September
1, 1993. The
SmartLock con-
trol box is priced
at $59.95. Own-

ers of earlier | @ o
versions of the |
Smartuner,
which does not
have the addi-
tional control
line, may upgrade to the latest version
for $289 (not including SmartLock).
For more information contact SGC
Inc., P.O. Box 3526, Bellevue, WA,
98008, (800) 258-7331, (206) 746-
6310, FAX (206) 746-6384. Or circle
Reader Service No. 2086.
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RF INDUSTRIES

RF Industries, Ltd., has announced
a truly universal (Keystone) wall plate
system. These wall plates are a must
for the truly well-dressed shack. They

are available in standard ivory, or any
other color on special order.

The plates come in 1-, 2-, 3-, and
B-hole versions. They accept 50 or 75
ohm BNC crimp, thread-on, or feed-
through connectors. They will also
snap mount with 4-, 6-, or 8-contact
IDC modular telephone connectors.
Other types are also available.

For prices and caialog information,
please contact RF Industries, Ltd,
7620 Miramar Road, San Diego, CA,
92126, (800) 233-1728. Or circle
Reader Service No. 202.

TRIPP LITE

More and more amateurs are turn-
ing to digital operating modes 1o ex-
pand their horizions. The ISOBAR Ul-
traFax is a premium quality combina-
tion AC and dataline surge supressor
specifically designed to protect digital
devices from WEFAX to MODEMSs.

The UltraFAX has special diagnostic
indicators to help pinpoint power and
wiring problems before they can cause
damage, saving both time and money.
The unit is enclosed in an all metal
housing with mounting tab for secure
conneclion.

This product features the manu-
facturer's Lifetime Ultimate Insurance
which protects both the UliraFax
and the connected equipment. If either

is ever damaged by a surge, TrippLite
will repair or replace the unit and con-
nected equipment free for life up to

The Ultra- ' e a pRlULE
FAX is priced
at $69.95.
For more in-
formation
contact Trip-
pLite, 500 N.
Orleans,
Chicago, IL,
60610-4188;
(312) 329-
1777, FAX
(312) 644-6505. Or circle Reader
Service No. 203.

ELECTRONIC DISTRIBUTORS CORPORATION

b _.-:-'_"".'%-"5

R:lr\-\.? i e
N L Mj UL
i "-'"?-':-"'“‘:1"&:':"?:’:;*'-'1":

...........

Electronic Distributors Corporation
has announced the availability of an
all-new high performance HF receiver
manufactured by AOR. The AR3030
has all the latest high-tech features
and covers 30 kHz to 30 MHz with op-
tional 108 to 174 MHz coverage.

This receiver uses Direct Digital
synthesis for low phase noise and
synchro detection for better AM signal
readability during severe fading. You
can program 100 memories with direct
keyboard entry. Other features in-
clude: TCXO, Carrier Operaled Delay,
RS232 computer control, optional fil-
ters, and power options.

For more information visit your local
dealer or contact Electronic Distribu-
tors Corporalion, 325 Mill Street, Vien-
na, VA, 22180; (703) 938-8105. Or
circle Reader Service No. 205,

KENWOOD

This new series of HT transceivers
from Kenwood has all of the things you
want in a portable communications
package. The TH-22AT (2 meter) and
TH-42AT (450 MHz) single-band HTs
offer a streamlined look, simple pro-
gramming, one-touch controls, and
easy menu functions.

A new innovative microprocessor
and MOSFET final amplifier circuit en-
ables a full 5 watts, while conserving
battery power. A special EEPROM
memory bank requires no backup bat-
tery. A wide range of accessories will

also be avail-
able.

For more in-
formation, visit
your local deal-
er or contact
Kenwood Com-
munications
Corporation,
PQO. Box 22745,
Long Beach,
CA, 90807-
5745; (310)
638-4200.

HIGHLANDS
ELECTRONICS

Highlands Electronics has an-
nounced the eBoard—a new way of
developing and using an embedded
computer application. An embedded
computer is one which is dedicated to
a task; the computer inside your mi-
crowave oven, for example. Program-
ming embedded computers is an eco-
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nomical way to monitor and control a
wide variety of electronic devices.

The new eBoard is a PC card
which eliminates the hassle and high
cost of an old-fashioned computer em-
ulator. You work with the actual CPU
from the start of your project. This
works to eliminate any surprise bugs
that may appear at the end of devel-
opment. The low-cost board can be

left in place to run the application.

The eBoard runs independently of
the PC and has drivers for LCDs,
DTMF and more. The unit is suitable
for 24-hour operation. The price is
$249 ppd. For more information con-
tact Highlands Electronics 13720 Lake
Shore Drive, Clear Lake, CA, 95422:
(707) 994-1024. Qr circle Reader Ser-
vice No. 207.
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BARTER 'N’ BUY

Tum your old ham and computer gear into cas