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The IC -AIOOH Takes The Mei?ﬂnr:IZrlltBJ:'I:.:Il(lm?t{:::;ﬁixud in two

separate banks* (very convenient for two

MﬂgiC Beyond 3 Wishes! gy

) - Options | Bank /User &1
: - 'l Cross band double duplex (transmit on e
EI('USWE Tflplﬁ' Bﬂl‘ld (ﬂpﬂbillty one band while re-::eh'?ng on two others) Bank flfl Bia % 8
Three independent band units f'i”'-::_M- and full crossband duplex (transmit on one Normal® | 100 100 100 | 100 100 100 | 600
440 MHz and 1.2 GHz operation (simul- band and receive on another) is possible. ETHQE tli 115 ? ]ﬁ tl‘- ? 3
laneous receive). The one-touch PTT enables telephone-like
Three independent displays can freely conversations without having to continually Total IC-2100H Memory Channels:
select the desired band unit. press PTT. Ibe memory bank system can even be

Lach display indicates S/RF, volume and | customized for “his” and “bers” operation!

squelch levels. Fie.rﬂﬂe installation Priority Watch — Scans one (or more)

made simple with memory channels per band while operatin
the optional ' l P 5

Each display is controlled by a separate

volume and tuning knob. > OPC-332 and on a VFO frequency.
Select from 3 external speaker jacks. | removeable Transfer call or memory channel contents
ﬁ‘: fgf"" to VFO. Particularly useful when searching

for signals around a memory channel
frequency and for recalling the offset

POSSIBLE COMBINATIONS!
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o OMHZ  L2GHZ Releose Button frequency, tone frequency, eic.
2R WNOMHZ  4§0mNZ Remote Installation Options 14 DTMF autodial memories for
. . Hltlﬂ[}ﬂILhill}.‘.. dccessing repeaters and
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=i el HYG IHZ SEF{"‘[“E - {lﬂlﬂd] the front ll};lﬂ{ji and ' Sores operating frequency, duplex direction, ofiset frequency,
| H40MHZ HYYOAHZ .2 GHE mount each Hupuraufly (see illustration). ﬂ::ﬂ”ﬁ'ﬁ;’.]!fn?.’.!:f;i:;jjllll'ﬂ'w- encode onfoff, tone squelch on/oll
YYOMHZ  YMORHZ YYOHZ Remote — Mount the main body in the -
YYNAKZ 2n _ 126H7 trunk (OPC-333 and OPC-335 req.). Mlcruphune Remﬂfe cur:‘::}‘;
More than a tri-band radio, the IC-A100H AFC-RIT, AFC-VXO, manual RIT & ioar SR 3 (o Sl with complete
gives you true freedom of choice! and manual VXO modes 1o com- | & Seloct Main Band o Tone, Tone Squelch control over the
: , . . pensate for “off frequency” of s/ Chonge Operoting Bond | & Pocket Beep 0n/0ff | 1C-AT00H.
No removal or installation of additional the Tx station (1.2 GHz) # Volume Adjust < AFC On/0ff The bee
band units required. o Y o Squekch Adjust & Aftenvator On,/Off 2t “E_&"_"]Fh_ d
: : .. High Sensitivity — less than . 160V, | & ModeSeled & Set Mode RUES SN COCy. T
Each operating band has a separate ' 45 & Duplex Select & DIMF AsoorManodl | are different and
antenna connector to enable duplexer/ Double-conversion superhetro- & Frequency Select o Operoting freq. danee. | jirinouishable so
triplexer use without any mismatching dyne receiver system. & Memory Chanae Select y (with opl. UT-06 synth.) oo can kees voRt
& _ , : i : & Mute Bunds < Write VFO Contentsto |  You can keep y
antenna loss (not one common antenna More than 2.4 W audio output & Seon or Prioeity Woich Memory or Call Channel eves on the road
for multi-signal, one band operation like power. ' Pager On/0N S Lock Al Mic Keys o '
. g e | Keyboard Only Over 22
you see in competitive models).

functions are al
your fingertips with the IC-A100’s unique
IC-A100H microphone keyboard (see chart above)!

Triple Band Mobile
Trupnsmiuer thEI’ GTEEI
. Features

(shown with the
optionol OP(-332)
External remole control via
another lransceiver
(UT-75 required)
Tri, dual or mono band
operation
sub band access/mute/
busy beep lunctions
Optional pocket beep and
tone squelch
Opt. pager/code squeich
Tone encoder built in
Multiple scans
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STARTEK inrernationar nc
FREQ LJIENCY COUNTERS

FIND “ REQUENCIES FAST with the Sta / ok ATH™ Series
Four Z u 0 TRIGGER & HOLD Models, TWWO Pri cl Below $200!!

ATH ™ SERIES FEATURES:

3| ® Easy to use - simple controls
$ 149- R ® Ultra fast response time
i ® Extra BRIGHT LED digits
® AC or Battery operation

® Maximized sensitivity

‘Mr T — ‘ #  ACCESSORIES
:ﬁ e S T iy ' L #CC-90  Soft Case for all models.......ccu 312, SRS
}_-‘" Bl o gm ! s #TA-90  Telescope BNG amenna.......nen. 12, Gl

N . | HTA-90-L Telescope Elbow BNC antenna .........16. |

- p
W

#HD-150 150 MHZ Rubber Duck antenna ;
X3 #RD-2750 27 & 50 MHZ Rubber Duck antenna....28.
- #RD-450 450 MHZ Rubber Duck antenna
= #RD-800 Cellular phone band RD antenna.........29.
. #C/6A ABOVE 7 items, SAVE $30989.
S #M-207-IC Interface Cable MFJ ant. analyzers
B #P-110 200 MHZ 1X-10X probe.......

Low Pass, Audio pmbe
DIFE'EI 5[} DHM pl'{]DE

i— - -
FTAATE S e i ; ETANTEN : sma =

ﬂf&ﬁ*ﬂﬁrw; S s o e e  Model 1350 ! FEATURES ATH-10 ATH-15

_ ﬁm. . SRR =Cconomy Frequency Counter i
Q’ - Fam Ehpgut . .,;,-;':'.:f" 1-1300 MHZ, 3 gate times, i $149 9189

[

Vx4 Order B Hold switch reg $175 reg $235
i Lines B (No ATH or Bar Graph)... $119. | - -

ot 8 FREQUENCY RANGE 1 MHZ - 1 MHZ -
| SAME DAY SHIPMENT ~ (ERCEERGRaae AMEZ. M

,,L&u,,.w o g ,.‘;Je.?‘;.‘ AUTO TRIGGER & HOLD  YES YES

305-561-2211 Hﬁ} 1{' fh j :;; —: 'w' SIGNAL BAR GRAPH DRSS  YES
- 1rue FoCcKet ol ’f‘ | LOW BATTERY IND. YES
ighx 3.9 W 8 ONE-SHOT & RESET OPTIONAL
| HI-Z LOW RANGE NO

!'L
¢ OPTION #HST-15 is a h1gh accuracy high stablltty trme base upgrade that | E
& can be ordered with any ATH series model (0.2PPM TCXO)

B Extend readablilty distance with BAND PASS FILTERS. $49 ea. i
| #LP-60 DC - 60 MHZ #BP-150 130 - 500 MHZ
#HP-400 400 - 1500 MHZ #HP-800 800 - 2000 MHZ
#BP-4 ﬁll 4. FlltEI‘E 5139
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BASE/REPEATER
ANTENNA

PRODUCTS

MET

MODERN, MULTI-BAND ANTENNA SYSTEMS

Featuring the COMET exclusive SLC System. The SLC actually increases the gain of the Dual/TriBand Antennas A cumpletely 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

GP-9(N) Dual-Band 146/446MHz Base/Repeater Antenna

IJ-
&iﬂx Gain & Wave: 146MHz 8.5d8i % wave x 3 VSWR: 151 orless Max Power. 200W PEP
446MHz 11.9dBi 3% wave x 8 Length: 17' 8" Waighl 5lbs. 110zs.

Connector: 50-239 [GP-BF). N-type (GP-9N) Mounts to Mast Size: 1.25'-2.50"
Construction: Heavy duty fiberglass, 3 sections, 92MPH wind survival
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GP-6 Dal Band 146/446MHz Basefﬁepeater Antenna

ﬁﬁ:ﬁ Gain & Wave: 146MHz 6.5dBi % wave x 2 VSWR: 1.5:1 arless Max Power: 200W PEP

446MHz 9.0dBi % wave x 5 Length: 10° 2° Weight: 3Ibs. 8oz.
Connector:  Gold-Plated 50-239 Mounts to Mast Size: 1.25"-2.50"
Construction: Heavy duty fiberglass, 2 sections, 112MPH wind survival
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|
GP-2 Dual-Band 146/446MHz Base/Repeater Antenna

g \ﬁ‘ﬂ Gain & Wave: 146MHz 4.5dBi % wave VSWR: 151 orless Max Power: 200W PEP
446MHz 7.2dBi St wave x 3 Length: 5 10° Weight: 2Ibs. 90zs.
Connector:  Gold-Plated S0-239 Mounts to Mast Size: 1.25°-2.50"
Construetion: Single piece fiberglass, 130MPH wind survival

COMET MONO-BAND

i
!
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CA-ABG23 Mono-Band 146MHz Base/Repeater Antenna

Gain & Wave: 146MHz 7.8dBi % wave x 3 VSWR: 1.5:1 or less Max Power: 200W PEP
Connector;:  S0-239 Length: 14' 12" Weight: 3ibs. 8 ozs.
Mounts to Mast Size; 1,25-2.50"

Construction: Thick-wall aluminum, 3 sections, 7OMPH wind survival

|

CA-T1ZEF Mono-Band 446MHz Base/Repeater Antenna

Gain & Wave; 446MHz 9dBi ‘2 wavex 12 VSWR: 1.5:1 orless Max Power. 200W PEP
Connector:  N-type Length: 10' 5" Weight: 2lbs. 120zs,
Mounis 1o Mast Size: 1.25%-2.50°

Construction: Heavy duty fiberglass, 2 sections, 105MPH wind survival
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GA-B20E Mono-Band 6 Meter FM Antenna

Gain & Wave: 52MHz 6.50Bi Y wavex2 VSWR: 1.5:1 or less Max Power; 500W PEP
Connecior;  50-239 Length: 21' 8 Weight: 5lbs. 110zs.
Mounts toMast Size: 1.25°-2.50°

Consiruction: Thick-wall aluminum, 5 sections, 100MPH wind survival

COMET products are available from most major dealers. For customer ser-
vice, or a complete catalog, please call us at 800/962-2611. We're confi-
dent COMET products and accessories will enable you to enjoy Amateur
Radio to its fullest!

====2. NCG COMPAMNIES

" 1275 North Grove Street, Anaheim, CA 92806
& : ..s" (714) 630-4541 FAX (714) 630-7024

COMET TRI-BAND

GP-15 Tri-Band 52/146/446MHz Base/Repeater Antenna

ul
Gain & Wave: 50-54MHz 3.0dBi % wave VSWR: 1.5:1 orless Max Power: 300W PEP 3 ﬂ?w' E
146MHz 6.2dBi %6 wave x 2 Length: 7' 11' Weight: 3 Ibs. 10z
446MHz 8.6d8i & wave x 4 Mounts fo Mast Size: 1.25°-2.50°
Gonnector: Gold-Plated S0-239 Construction: Single piece heawrdur{l fiberglass,
112MPH wind survival 50MHz band is tunable by radial adjustment, 2MHz band-width.

CX-333 Tri-Band 146/223/446MHz Base/Repeater Antenna

Gain & Wave: 146MHz 6.50Bi % wave x 2 VSWR: 151 or less Max Power: 120W PEP
223MHz 7.8dBi % wave x 3 Length: 10' 2' Weight: 3 Ibs. 10 ozs.
446MHz 9.0dBi % wave x 5 Mounts to Mast Size: 1.25°-2.50"

Connector: Gold-Plated S0-239

Construction: Heavy duty fiberglass, 2 sections, 112MPH wind survival

NeW
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GP-93 Tri-Band 146/446/1280MHz Base/Repeater Antenna

Gain & 146MHz 4.50Bi% wave  VSWR: 1.5:1 orless Max Power: 300W PEP (146MHz)

Wave: 446MHz 7.2dBi 3 wave x 3 Length: 5' 7' 200W PEP (446/1.2)
1280MHz 10dBi 34 wave x 6 Mounts to Mast Size: 1.25-2.50° Weight: 2 !hs ﬂuzﬂ

Connector: Gold-Plated N-type

Construction; Single piece heavy duty fiberglass,112MPH wind survival

_f‘\-.H
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GP-98 Tri-Band 146/446/1280MHz Base/Repeater Antenna

Gain & 146MHz 6.5dBi > wave x2  VSWR: 1.5:1 or less Max Power: 300W PEP 4EMH2

Wave: 446MHz 9.0dBi s wavex 5  Length: 9' 8" 200W PEP Mﬁﬂ _2}
12B0MHz 13.54dBi 4 wave x 12 Mounts to Mast Size: 1.25-2.50° Weight: 3 Ibs. Bozs.

Gonnector: Gold-Plated N—lgpe

Construction: Heavy-duty fiberglass, 2 sections, 112MPH wind survival

CROSS NEEDLE METERS

* Separate Meter and RF Sensor allows for convenient placement
of the meter.
* Cross Needle Meter provides FWD, REF, and VSWR simultaneously.
= The RF-Sensar is a compact design, and has an extremely
low-loss circuit.
» Beautifully illuminated when

connected to power supply. CMX-1 CMX-2 CMX-3
* 6 foot cable standard. 1.8-60MHz | 1.8-200MHz | 140-525MHZ
= Optional EKS-3 10 foot 0-2KW 0-200W 0-200W
extension cable for a total of TR TS e
16 feet between the sensor
and meter. S
» Compact Size. (L) 4.75" x (W) 1.75 x (H) 3.5 "g‘v';‘ﬂ'
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Fan or Fanatic?

I've known several hams whose
wives divorced them, naming amateur
radio as the correspondent. Look, this
is supposed to be a hobby! | know
many DXers who stay home from work
when there is a new country on the air.
| know repeater nuts who have an HT
with them day and night, tuned to their
repeater.

There have been some times in my
life when I've gone overboard ham-
ming. | would spend my afternoons
building equipment, my nights operal-
ing, and my mornings sleeping. | was
so busy hamming that | didn't have
time to land a job. | lived happily on my
unemployment payments. The positive
side was that | sure built a lot of stuff. |
had the whole cellar packed solid with
steel shelves of ham equipment. | had
so much sluff I'd built, and so0 many
parts for building, that when | decided
to move to New Hampshire in 1962 il
took five truckioads to move every-
thing. I'd kept the stuff beyond what my
cellar could hold in several nearby
rented garages.

| had a 75m AM kilowatt, another
all-band PP-813 kilowatt, an SCR-522
with a surplus kilowatt amplifier on 2m,
about 50 watts on 6m with another
converted 522, all kinds of Teletype
and test equipment. | worked DX. |
was active in most of the major con-
lests. | worked RTTY, NBFM, AM, au-
rora on 2m, and so on. | had tons of
fun doing it.

This all turned out to be solid gold
for me when | unexpectedly found my-
self the editor of CQ magazine. All that
time spent on my background sudden-
Iy was uselful. Indeed, | couldn™ have
done the job if | hadn't invested all that
time in the hobby.

But outside of gunning for the
thankless job of editing a ham rag, the
total devotion of your life to amateur ra-
dio is dumb. | don't doubt for one
minute that there really is a special
place in heaven for rabid DXers, | jusl
happen 1o think that it is well padded.
There are probably well-padded cells
for our other fanatics.

Mind you, | have no quarrel with
hams working DX, as long as it isn't
actually important to them. Working
DX and earning a place on the ARRL
Honor Roll is fine, as long as it isn't im-
portant. | got up somewhere over 300

NEVER SAY DIE

Wayne Green W2NSD/1

Number 1 on your Feedback card

countries worked and stopped count-
ing. | had great fun pioneering NBFM
and then SSB. | had fun with SSTV,
when that got started. And RTTY. |
loved learning and doing. It was won-
derful fun exploring 10 GHz and work-
ing seven states from my little hill in
southern New Hampshire. I've enjoyed
competing In just about every contest
the ARRL has come up with. In retro-
spect, | can't think of any amateur ra-
dio activity that | regret having investi-
gated. And there aren’'t many I've
missed. But I've never let the hobby
become an obsession, and I've never
had one word of complaint from my
wife about my ham activities.

It's a hobby. It's for fun. So get the
most out of it you can. Think about it—
are you in a rut? Are you just getting
on the air and gassing with the same
75m crowd endlessly? | Iried that for a
couple of years and got over it. Oh, |
had some wonderful time with WiMLJ
in Barre (VT), W1IF, Bill and Olga, in
Peabody (MA), and Homer W1KPL in
Jaffrey (NH). But that didn't keep me
from mountaintop expeditions on 2 me-
ters, from racking up a fair DX score,
or winning sweepstakes contests for
my section.

How come you haven't put up an
antenna and fried some satellite con-
tacts? What's the matter with you? It's
a bail!

Tried Rallying Yet?

Have you ever, as a ham, provided
communications for a local sports car
club putting on a rally? You and your
ham club can have a ball—just offer
your services to car clubs, or even to
the Sports Car Club of America
(SCCA), which organizes the national
rallies.

For that matter, if you haven't ever
gone on a rally, you've missed a lot of
fun. A bunch of us hams around
Brooklyn (NY) used to go on rallies just
about every weekend. And you don't
have 1o have a sports car to do it,
though it's more fun in a sports car.

There are a lot of different kinds of
ralies, but the ordinary garden variety
rally consists of from 10 to around 100
cars, each with a driver and navigator
team, driving over ordinary roads and
highways, and at below the speed lim-
it, following a set of sometimes tricky
route instructions.
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The cars paste large numbers on
their sides so the people al the check-
points can identify them, and are start-
ed at one-minute intervals. The orga-
nizers give the teams the route instruc-
tions one minute before blastoff. These
are called time-speed-distance (TSD)
rallies. The instructions give the speed
to be driven over each segment of the
rally, and usually provide fairly simple
instructions for making turns and
speed changes.

Saturday morning rallies are often
short, running perhaps 75 miles. A
weekend rally can cover several hun-
dred to over a thousand miles. On
busy rally weekends | used to be able
to go on a Friday night rally, another
Saturday, and still a third on Sunday.
There were a ton of rallies around
Long Island.

Every few miles there is a check-
point—usually hidden. They time you
as you pass, usually taking one point
off your score for every 1/100th minute
early or late. That's about a half sec-
ond.

The winners are seldom off more
than one point per checkpoint on the
average. This means, if you have any
serious intention of winning, you have
lo be able to measure your mileage
down to a hundredth of a mile, and
your time to the hundreth of a minute.
Then the navigator, in addition to help-
ing the driver find turns and speed-
change localions (change average
speed to 35.71 mph at the Wishing
Well sign), also has to run a calculator
or computer and let the driver know
what his odometer should read when
the walch’s second hand is straight up.

In most sports cars filted for rallies
the hundredths odomeler and a stop-
walch bracket are mounted on the
dash so the driver can see them at a
glance. The navigator reads off the in-
structions and computes. This is no job
lor anyone who tends to get carsick!

There are little complications which
affect the calculations. Since no two
cars have odometers that read exactly
the same, in order to match your
speed with that of the car used to lay
out the rally, you need a mileage
check. This is usually at 10 miles out.
When you reach the point where the
official car's odometer reads 10 miles
you see what your odometer reads,
and from then on you have o correct

all of the instruction average speeds o
take this difference into consideration.
Hey, if it was easy, it wouldn't be so
much fun. To win rallies you have to be
a precision driver and a navigator who
makes faultless calculations on the run
and under pressure. If you get hung up
in traffic or by stoplights you have to
get back on schedule as quickly as
possible. There's nothing like getting
stuck behind a little old lady on a back
country road to cause stress. Tough.

Most rallyists have a shortwave
converter 1o pick up the lime signals
from CHU or WWYV, just 1o make sure
their watch isn't a half second off after
a few hours bumping along on back
roads.

Hams can help car clubs by helping
work the checkpoints and then radioing
in the points lost by each team to the
finish line. That makes it possible to
determine the winners much faster.
Without radios, the checkpoint people
have to drive to the finish with their
scores, and then the organizers have
to total them up. With many rallies hav-
ing a dozen or so checkpoints, this can
lake awhile. It's better to get the results
announced quickly and hand out the
trophies so everyone can go home and
get some rest.

| was reminded of this the other day
when | was out in the barn looking
through some boxes and came upon a
couple cartons of old rally trophies.
The silver Is a little tarnished now. |
should polish ‘em up, | suppose. Back
in 1958, when | bought my Porsche
Speedster, | got involved with rallies,
and | enjoyed them until | moved to
New Hampshire in 1962, There's not
much in rallies up here in the moun-
tains and | miss ‘em.

They've probably got some great
computers for TSD these days. Thirty
years ago most of us used the
Curta calculators. They were made in
Liechtenstein and looked like pepper
grinders. They were made for currency
calculations, but they were ideal
for rallies. | liked "em so much | went to
Liechtenstein and became an
importer. | found the very best rally
watches (Hanhart) in Schwenningen,
Germany, and imported those too. |
had guite a good importing business
going selling rally equipment—includ-
ing my own special speed tables,
which beat the heck oul of any others.

| wonder if Walter Cronkite remem-
bers coming to my house in Brooklyn
to buy a Curia caiculator? He used to
be big on rallying—until he and his
navigator ended up in a lake one day.

You might want to try some local car
rallies and see how much fun they are.
Who knows, if you get addicted you
might go for a Miata, they're so reason-
able. They're the closest thing there is
to the good old Porsche Speedster. In
the meanwhile your club members can
have a lot of fun helping local car clubs
with their checkpoints and getting
scores in early.

Poisoning Little Minds
One of the things that helped suck
Continued on page 82



1-1300 MHzZ In One Sweep $1,795.

MADE IN USA -10KHz Resolution Band Width -7 Digit Center Frequency Display

MARINE, TWO-WAY, HAM, AM FM SW BROADCAST RADIO - CATV, SATELLITE. SYS., SURVEILLANCE
TUNE DUPLEXERS, AMPS, FILTERS, SECURITY TRANS, & RECEIVERS - EMI, RFl, FCC, TESTING

EXCLUSIVE DISPERSION ZOOM

ITC SA Series exclusive Dispersion
Zoom lets you zoom in on any Center
Frequency signal, from any one of
five calibrated Dispersion positions.
Preset at >140 MHz, 50MHz, 10MHz

1MHz and zero MHz per division. The
SA1300A displays greator then 1300

MHz on the screen at one time yet
allows instant zoom to any Dispersion
Scan Width as low as zero MHz per div.
Allowing for total control over all

Dispersion Scan Widths settings.

80 dB ON SCREEN
130 dB total Dynamic range 110 dBm

Sensitivity. At Narrow and Wide Band
Width settings. Performance you would
expect only from a $10,000 Analyzer.

ULTIMATE Low cosT ANALYZER

ITC Spectrum Analyzers are the best
performance to price ratio Analyzers on
the market today. No other low cost
Analyzer comes close to the Superior
performance and quality of an ITC

Analyzer. Total flexibility and ease

of operation. SA1300A gives you full
control over the Resolution Band Width
and Freq. Span widths. Plus Vertical
Position, Baseline Clipper, Sweep
Speed, Video Filter, 4 Input Attenuator
settings, 10 Frequency Select settings.

MODEL SA1800B 1800 MHz
Covers 1-1300 MHz and 850-1850 MHz
in one sweep. |ldeal for Satellite service.

The SA1800B has the same general
specifications as the model SA1300A.

INTRODUCTORY OFFER

SA1300A & OPT.s 1,3,6
ONLY $1795.00 nce -

SA1800B & OPT.s 1,3,6
ONLY $2195.00 note1
$1995.00 Opt. 1, 6 ONLY

$1595.00
$1895.00
$200.00

SA1300A
SA18008B

OPT. 1 50MHz MARKER
OPT. 3 +/- 5KHz Res BW $350.00
OPT. 5 1000 MHz Tracking Generator $250.00
OPT. 6 7 Digit Center Frequency Display  $300.00
Note 1: Introductory Price for limited time only.

TAKE ADVANTAGE
CALL 1-800-566-1818

To: Order - For Information & Special Intro. Offer
Terms MC, VISA, AE, Check, COD, PO (OAC), LC, Transfer

DISTRIBUTED BY: A])‘IANIFI‘A‘;IE INSTRUMENTS CORP.

3276 KITCHEN DR. P.O. BOX 2152 CARSON CITY NV. 89702

1-800-566-1818 702-885-0234 FAX 702-885-7600
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION, F.O.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.
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Number 2 on your Feedback card

Bill Haddad WD9HXH, Whiting IN
| wonder how many of the old geezers
of our hobby really know how slow
their CW communications is com-
pared to modern technology. Perhaps
| can get their attention with my own
experience, Back in 1942 as a radio
operator in the Navy Depariment in
Washington, DC, my first assignment
was to monitor the FOX broadcast.
This was an 18 wpm CW broadcast to
all ships at sea. This broadcast oper-
ated 24 hours a day, seven days a
week.

| began to wonder how many
words | would have sent at that speed
in the 50-some years since leaving
the Navy Department. | put this on my
calculator and found thal in 50 years |
would have sent 473,364,000 words.
At today’'s 155 megabits per second,
ail of those 50 years of sending could
be transmitted in 3.38 minutes. Need |
say more?

Paul A. Robertson N2XZF,
Rochester NY [Lelter to Steve Kalz
WB2WIK/E] With reference to your ex-
cellent article on building a half-gallon
amplifier in the April 1994 issue of 73
Amateur Radio Today (page 40), |
would like to add a strong admonition
about the insulation material used on
the tube featured. The material is
beryllium oxide, an extremely toxic
substance if inhaled. It is benign if left
undisturbed, but can cause problems
if proper precautions are not ob-
served. Possibly we are lulled into a
sense of security by the appearance
of this material because it looks like
plain old ceramic. Not so!

The simple precautions are this:
Do not abrade, fracture, or in any oth-
er way cause the material to become
airborne. These precautions also ap-
ply to the insulation (ceramic) used on
HF power transistors—you know,
those ones that look like butterflies or
helicopters.

Paul—Thanks for your nice letter.
Yours was one of many letters I've re-
ceived lo date on this article, and the
only one pointing out my oversight in
not printing a warning regarding the
hazards of contact with beryllium ox-
ide, BeC.

You're absolutely right, BeQ is hor-
rible stuff. Fortunately, the tube itself
doesn't use any (externally), it's only
the thermal link which mounts be-
tween the tube and the heat sink that
does. | did recommend that any po-
tential user of a commercial RF deck
get hold of a dala sheet on the tube
prior to doing anything, and if you look
al the Eimac data sheet on the 8560A
tube referenced and shown in my arti-
cle, it is absolutely loaded with hazard
warnings! Thankfully, the thermal link
sold by Eimac to go with this family of
conduclion-cooled tubes has such a
polished surface that it would be ex-
fremely difficult to come in-contact
with any BeQ powder, which, as you
know, is the real hazard. (The pol-
ished surface is sitabilized and quite
safe to handle.)

Another “fortunately” is: They've

From the Ham Shack

now gotten away from BeQ in favor of
aluminum nitride, which is nearly ther-
mally as conductive and is completely
safe to handle in any form. | see that
the industry trend is to avoid BeO
whenever possible and use aluminum
nitride for electrical isolation and ther-
mal conduction. BeQ js still used in-
side a lot of electronic power compo-
nents, including tubes, but it's pretty
safe inside there. . . . Steve WB2WIK

Gene WOGLI and XYL Della
Twait, Cylinder |A Wayne, this is
just a short note to tell you that my
XYL and | enjoyed reading the “Never
Say Die” column in the February
'S4 issue. We are both interested in
electromedicine and magnetic thera-
py. A friend showed us some magnet-
ic pads produced by a Japanese
company called Nikken. My wife is a
long-term asthma sufferer and has
showed improvement since she start-
ed using it.

George Gray WB2CHP, Spring
Valley NY Wayne, In your otherwise
exciting (as usual) “Never Say Die" for
May, you included a remark indicating
that you have fallen for the propagan-
da of such outfits as "Handgun Con-
trol, Inc." regarding the National Rifle
Association, and | would like to try to
disabuse you on this. The NRA is not
some nut outfit refusing to allow crimi-
nals (who will never be disarmed) to
be disarmed, but several million citi-
zans who refuse to allow victims to be
disarmed. (Let's not pretend that
these anti-gun groups only want to
outlaw some nebulous, undefined “as-
sault weapons” [If | attack you with a
golf club, is that an assault weapon?],
they admit their ultimate goal is to out-
law all firearms!)

Let's look at what a wonderful
world we could have if the NRA's lob-
bying failed and these anti-gun nuts
had their way. The Colombian drug
cartels could expand into smuggling
guns and ammunition (increased em-
ployment), we could have hundreds of
thousands of bathtub (all right,
garage) shotgun and ammo makers
(big cottage industry), half a million
ATF agents making raids similar to the
ones in Tulsa or Waco (more in-
creased employment plus a reduction
of the surplus population). Every col-
lege student will have to carry a pistol
in his hip pocket (remember Prohibi-
tion?), and organized crime will get
another big boost. More increased
employment!

Of course there is a downside.
Massacres such as the LIRR shooting
(notice how effective New York's gun
laws are; no one else on the train was
armed!) would become commonplace,
armed robbery would become very
‘commonplace, and we would become
subject to coups by the armed forces
any time they did not like the way the
government was handling some spe-
cific problem. (No one would have the
power to oppose them.)

So maybe the NRA's lobbying is
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not having a bad effect on our quality
of life, but is an attempt to keep it from
deteriorating further!

George—I'm deeply disappointed
in you. If you've been reading my edi-
torials for any length of time you
should know that | don't “fall” for any
propaganda. | do my homework and
think for myself . . . even about guns.

George, there are nuts on both
sides of the gun arguments. | believe
I've read and heard all sides, to the
extent that | haven't seen a new idea
from either camp in a long time. It's
the same old crap both ways.

You are probably 100% right. We
should allow kids of any age to take
guns to school and kill each other
when they get mad . . . or even slight-
ly irritated. Even assault guns. We can
always have more kids, and teachers
are cheap. Thatl's the easy part. |
doubt we'd have any problem keeping
our population up, but even if we did
see it dropping a bit illegal immigra-
tion would take up the slack. and that
means still more gun customers and
money for the industry.

The survival of the fittest Is nature’s
way, right? If everyone on the LIRR
train had been armed, the surviving
passengers could have blasted the
guy out of his shoes after he emptied
his first clip. Of course, you might also
blast the little old lady who pushes in
first when the door opens and grabs
the seat you were heading for. That'l
leach her a lesson. Just blow away
one of her knees so she won't be so
dammed fast next time.

So let's keep importing those as-
sault rifles and cheap handguns. It'll
make everyone a lol more polite. It
also help the sale of bulletproof glass
for cars.

George, my approach is every bit
as reasonable as yours. America has
the world’'s record for murder with
guns and | say let's go for double or
nothing. Cheers . . . Wayne

Al Margheim, Cumberland TX
Wayne, | received the May 1994 issue
of 73 on the same day | received my
subscription renewal reminder for 73. |
was sfill considering whether to renew
my subscription or not when | read
yvour editorial. | noted with approval
your comment on page 4 that you al-
ways do your homework before you
write. Then | read your sarcastic com-
ment on page 92 about the National
Rifle Association, and you blew your
credibility completely. Had you really
done your homework on the National
Rifle Association you would never
have made such a statement.

| suppose your opinion of the NRA
is based on what you've read or heard
in the popular media, but you should
know that the media often presents
only one side of an issue. It is a fact
that the media has been engaged in a
smear campaign against the NRA for
many years. Almost everything about
the NRA in the major news publica-
tions and on TV is either incorrect or
twisted in some way to make the NRA
look bad. (I do not believe the NRA is
beyond criticism; however, their lobby-
ing efforts have benefited the citizens
of the United States of America far
more than any other organizations
that | know of.

| have a challenge for you. I've re-
newed my subscription for one year.
In the next year | want you to tell us in

one of your editorials how the lobby-
ing efforts of the NRA have damaged
the guality of our lives. | expect you to
make statements of fact, not opinion,
If you won't address this in an editori-
al, then write me a personal letter.
Then I'll write to you again and re-
spond with facts refuting your state-
ments. If you don’t respond in some
way, this will be my last year reading
73,

If you are truly interested in doing
your homework, | suggest you contact
the National Rifle Association for their
side of the story. | also strongly sug-
gest you read Point Blank: Guns and
Violence in America (Aldine, 1991) by
Gary Kleck. Gary Kleck is a respected
criminologist with Florida State Uni-
versity. His book was awarded the
Hindelang Prize by the American So-
ciety of Criminology as the most im-
portant book written in the last three
years. His studies show that America
has benefited greatly from our system
of firearms ownership.

If you care what the Constitution
says, and what the authors of the Bill
of Rights intended when they included
the Second Amendment, you should
also read the scholarly work That Ev-
ery Man Be Armed—The Evolution of
a Constitutional Right (The Indepen-
dent Institute) by Stephen F. Halbrook.

Al—Here we are in an almost fotal-
ly religious controversy and you are
demanding facts? Having read all of
the arguments on both sides, | can
understand the people who believe
that kids of six should be allowed lo
carry loaded guns to school; who be-
lieve that criminals are the problem,
not guns. | can understand that they
believe that kids should be able to
take live hand grenades to school,
and be allowed to handle deadly poi-
sons and flame throwers.

After all, they say, don't we really
have more population than the world
can handle already? Darwin says it's
the survival of the fittest, and we can
see that our socialist namby-pamby
government has gone to lengths to
protect the unfittest. A few more guns,
grenades, and assault weapons and
some napalm in the right places might
just be a good thing. Right? Once we
all agree that everyone is entitled by
the Constitution to carry arms any-
where they wani, we are infringing on
their rights if we want to prevent them
from owning a tank or a dive bomber.
Or an atom bomb, for that matter. It's
a right, and never mind that this made
sense a couple hundred years ago
when it was written, but might just be
a wee tad out of date now, consider-
ing technological advances In
weaponry that were never imagined
when our country was formed.

| guess it all depends on what kind
of a society you prefer to live in. You
want one where everyone is armed
and ready to avenge any slight with
any weapon on up to an atom bomb.
And it makes wonderful TV shows,
and it's all real.

So much for the religious part of
our program. Now, I'm polishing up
my Weatherby 300 and my Winch-
ester 30-30 for some real action.
Weatherby was a ham operataor, by
the way. | got my gun directly from
him. | can whack a deer from 500
yards. Cheers ... Wayne 73



You get more features for your dollar with the

REP-200 REPEATER

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

Kit $1095; w&t only $1295/

¢ Available for the 143-174, 213-233,
420-475, 902-928 MHz bands.

«FCC type accepted for commercial
service in150 & 450 bands.

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

«0Open or closed access autopatch,
toli-call restrict, auto-disconnect.

= Reverse Autopatch, two types.

« DTMF CONTROL: over 45 functions
can be controlled by 4-digit dimf
command, via radio or telephone.

peater, enable either open or closed
access for repeater or autopatch, and
enable toll calls, reverse patch, ker-
chunk fitter, site alarm, aux rcvr.

«Change cw speed and tone, beep
delay, tail timer, and courtesy beep
type at any time by owner password
protected dimf commands.

= Auxiliary receiver input for control or
cross linking repeaters.

» Color coded LED status indicators.

=Owner can inhibit autopatch or re-
REP-200T Voice Message Repeater. as above, except
includes Digital Voice Recorder. Allows message up to 20 sec. to be
* remotely recorded off the air and played back at user request by
DTMF command, or as a periodical voice id, or both. ...... kit $1145, w&t only $1395

REP-200C Economy Repeater. Like REP-200, except uses

w COR-6 Controller (no DTMF control or aumpa’tch] Features real-voice
ol | @ AR e e .. Kit only $795, w&t $1095

REP-200N HEQ&EEET Want to use your ACC controller, etc.? No problem!
We'll make you a repeater with rf modules only. . Kit only $695, w&t $985

XMTRS & RCVRS FOR REPEATERS,

AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

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

FM EXCITERS: 2w continuous
duty. TCXO & xtal oven options.
FCC type accepted for com'l
high band & uhf.
» TA51: 50-54, 143-174, 213-233
MHz ..... kit $109, w&t $189.
« TA451: 420-475 MHz
..... kit $109, w&t $189.
« TAS01. 902-928 MHz,
(0.5W out), wét $218

VHF & UHF AMPLIFIERS.

For fm, ssb, atv. QOutput levels from
10W to 100W. Several models starting at $99.

FM RECEIVERS:

« R144/R220 FM RECEIVERS for 143-174
or 213-233 MHz. Sensitive front end,
0.18uV, both crystal & ceramic if filters
plus helical resonator front end
for exceptional selectivity: =100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squelch;
kit $149, wat $219.
B Fl451 FM F:EUE for -’-tED 475 MHz
Similar to above. . kit $149, w&t $219.
« R901 FM RCVR, for 902-928MHz
Triple-conversion, ...$169, w&t $249.

« R76 ECONOMY FM RCVR for 2B-30, 50-54, 73-76, 143-174, 213-233 MHz,
wio helical res, if selectivity =100dB at £12kHz ... ... . _Kits $129, wét $219

;ﬁ?‘f‘g R76 MONITOR FM RCVR Kit for 10M, 6M, 73 MHz, 2M. hi-band, or 220

MHz. [|F selectivity 60dB at +12kHz. Great for monitoring repeaters,
amateur calling frequencies, or packet radio frequencies, and for listen-
ing to commercial two-way radio, police/fire frequencies, or weather forecasts.
Good starter ki, too; easy to assemble and align. ...... Kit only $59!

« R137 WEATHER SATELLITE RCVR for 137 MHz. Special if filters tailored for
wideband fm. Lowest cost receiver available ................. kit only $89, w&t $149,

- We also have preamps and receiving converters for 137 MHz, and we carry the
Weather Satellite Handbook by Ralph Taggart.

* Buy at low, factory-direct net prices and save!
* For complete info, call or write for free catalog.
(Send 52 for overseas air mail.)

* Order by mail, fax, or phone(3-12 AM, 1-5 PM eastern time).
* Min. $5 S&H charge for first pound plus add'l weight & insurance.
» Use VISA, Mastercard, check, or UPS C.0.D.

ACCESSORIES

COR-3 REPEATER CONTROLLER.
Features adjustable tail and time-out
timers, solid-state relay, EDLJI‘TES}-’ beep,
and local speaker amplifier. _..kit 549

CWID. Diode programmable any time in

the field, adjustable tone, speed, and
3 e e e S kit $59
COR-4, Cnmplete COR and CWID all
on one board. CMOS logic for low power
consumption. EPROM programmed:;
specify call ... kit 399, wat $159
COR-6.COR &

Real Voice ID

on one board.
Digital ic records F)
up to 20 seconds * &
of your voice. &

Can record multiple id messages. Tail and
lime-out timers, courtesy beep, solid-state
relay ta key transmitter, kit 99, wét $149

Versatile DVR-1 DIGITAL VOICE
RECORDER Module. As a voice ID"er
for repeaters records your voice, using
the built-in microphone or external mic.
Just the thing for fox hunt xmtr id! May
also be used as a contest caller to play
back one or more messages through your
transmitter at the press of a switch. Used
as a radio _notepad, it can record the
audio output of a receiver — up to 20 sec.
of anything you might want to recall later
; Play back as
often as you
like through a
small external
aeef 7 speaker. Ex-
tensive man-
ual tells how
to use multiple
messages and
adapt to many
applications.
et s R G AT SR kit $58, wt $99

TD-4 SELECTIVE CALLING Mod-
ule. Versatile dtmf controller with 1
latching output. Mutes speaker until
someone calls by sending your 4-digit tt
code. Or use it with a long tt zero digit to
alert anyone in club. Also may be used to

control aumpmh or other single device,
........................................ kit $49, wé&t $79

TD 2 DTMF DECODERICONTROL-

LER. 16 digits, programmable, toll-call

restrictor. Can turn 5 functions on/off.
...................... kit 389, wired & tested $149

AP-3 AUTOPATCH. Use with TD-2 for
repeater autopatch. Reverse patch and
phone line remote control are std.

................... kit $89, wired & tested $149

AP-2 SIMPLEX AUTOPATCH Timing
Hoard. Use with above for simplex oper-

ation using a transceiver ............... kit $39
TD-3 SUBAUDIBLE TONE DE-
CODER/ENCODER. Adjustable for

any tone. Especially for repeaters, with
remote control activate/deactivate provi-
SIONS i kit $29, wired & tested $59

DATA MODEMS

MO-202 FSK DATA MODULATOR &
DE-202 FSK DEMODULATOR. Run upto
1200 baud digital signals through any frm
transmitter & ;' iy

receiver. 9,

Radio-link /. %ﬁh ‘i (S ss-*-j
computers, é—-_'.—___m__d:__

telemetry,
B e kit ea $49, wét ea §79

9600 BAUD DIGITAL RF LINKS.
Low-cost packet networking system,
consisting of MO-96 Modem and special
versions of our 144, 220 or 450MHz FM
Transmitters and Receivers. Interface
directly with most TNC's, Fast diode-
switched PA's output 15 or 50W. CALL.

B

Low Cost GaAsFET

PREAMPS

LNG-(*)
ONLY $59

wired&tested

FEATURES:
= Very low noise: 0.7dB vhf, 0.8dB uhf
» High gain: 13-20dB, depends on freq
» Wide dynamic range - resist overload
= Stable: low-feedback dual-gate FET
*Spacify tuning range: 26-30, 46-56, 137-152,
152-172, 210-230, 400-470, BO0-960 MHz.

% . LNW-(*)
L ?‘;; iy MINIATURE
PREAMP

ONLY $2§ kit, 344 wired&tosted

= 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 turming range: 25-35, 35-55, 55-90,
90-120, 120- 750, 150-200, 200-270, 400-500 MHz.

LNS-(*)
IN-LINE
PREAMP

ONLY $ 89 ki, $ 119 wiredatested

« (GaAs FET Preamp with features similar
to LNG series, except automatically
switches out of line during transmit.
Use with base or mobile transceivers up

to 25W. Tower mounting brackets incl.
*Tuning range: 120-175, 200-240, or 400-500.

HELICAL EESDN&TGR
PREAMPS

GaAs FET preamps
with helical reson-
ators reduce inter-
mod & cross-band
interference in critical applications.
MODEL HRG-{ * ), $80 vhf, $7110 uhf.
*Specify tuning range: 142-150, 150-162, 162-
174, 213-233, 420-470.

RECEIVING
CONVERTERS

Low naoise
converters 1o
receive vt
and uhf
bands on a
10M receiver.

e Input ranges avail:

20-32,
144-146, 145-147, 146-148, 220-222,

136-138,
222-224 MHz, 432-434, 435-437,
435.5-437.5, and 439.25 (to chan 3).

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

TRANSMITTING
CONVERTERS
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XV2 tor vhi and XV4 tor uhi. Models to
convert 10M ssb, cw, fm, etc. to 2M, 220,
222,432, 435, and atv.  1W output.

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

Dur 32nd Year!

amlronics, Inc.

65-D Moul Rd; Hilton NY 14468-9535
Phone 716-392-9430 (fax 9420)
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Wayne Green:
Coast-to-Coast

73 Publisher Wayne Green W2NSD/1 will
be the featured guest on Ham Radio & More,
a nationwide broadcast band talk show hosted
by Len Winkler KB7LPW, on August 14, 1994.

The program is carried by 23 stations na-
tionwide on the Talk America Network on Sun-
days at 6 p.m. EST. You can also listen in on
satellite on Spacenet 3, transponder 9, 6.8 au-
dio. For more information on stations carrying
the program, contact flagship station KFNN at
(602) 241-1510.

Entire ARRL Bio-Effects
Committee Quits

The American Radio Relay League's Bio-
Effects Committee has disbanded en masse.
The handpicked group of internationally ac-
knowledged experts in the field of potential
health risks from exposure to RF radiation for-
mally resigned in writing on June 1st.

In the letter of resignation, signed by all five
members, chairman Ivan Shulman, M.D.
WC2S wrote: “We will, however, not allow our
names to be subject to the political machina-
tions and narrow views of individuals who
seek to use us for their own aims as ‘window
dressing’ .. "

The ARRL published an article in the April
1994 issue of QST by Wayne Overbeck N6NB
which stated, “Fortunately, enough research
has now been done that we know most ama-
teur radio activities are quite safe." Mean-
while, the May issue of 73 carried actual
Congressional testimony by former ARRL
committee member Ross Adey, M.D., K6UI in
an article called “The Radar Gun Reality." Dr.
Adey stated that federal agencies “ . . . shouid
assume direct responsibility for developing
and implementing urgently needed safety
guidelines for RF/microwave exposures.” He
added that more research was desperately
needed, especially in the athermal effects of
radiation.

The ARRL Bio-Effects Committee was ap-
pointed in January 1990 by then ARRL Presi-
dent Larry Price W4RA * . . . with the distinc-
tive charge of revitalizing organized amateur
radio’s concern for the limitation of bio-effects
hazards that might arise from the participation
of individuals in the hobby of amateur radio”
TNX W5YI Report, Issue #12, June 15, 1994;
QST, April, 1994,

FCC Can’t Relax Anymore

The Federal Communications Commission
has denied two Petitions for Reconsideration
of its decision to relax restrictions on the
scope of permissible communications in the
Amateur Service. The commission amended
its rules to allow licensees to use Amateur
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Three National Capitol DX Assn. members
collectively worked 665 countries in the
NCDXA 12-month DX hunt. Pictured (L to R)
are: Dave Hammond WC4B (201), Ken Miller
K6IR (227), and ARRL Director John Kanode
N4MM (237).

Service frequencies to facilitate events such
as races and parades, to support educational
activities, to provide personal communica-
tions such as making appointmenis and or-
dering food, to collect data for the National
Weather Service, and to provide assistance
voluntarily, even where there are other autho-
rized radio services available.

David B. Popkin and Rolland D. Cummings
filed petitions requesting further relaxation of
the rules to permit the retransmission of time
broadcasts originated by government sta-
tions. Popkin also asked the commission to
permit the retransmission of other information
originated by government stations, and to
substitute the phrase “instructional activity”
for the phrase “classroom instruction.”

The FCC denied reconsideration, saying
the petitioners had merely reiterated views
already expressed in comments to the Notice
of Proposed Rulemaking. TNX Westlink
Report, No. 673, June 6, 1994

Majority Call Ham Radio
Valuable

H.J. Res. 199, the Joint Resolution recog-
nizing the Amateur Radio Service, now has a
majority of the U.S. House of Representatives
as cosponsors. On April 11th, four additions
to the list of cosponsors brought the list total
to 220 (of which three are non-voting dele-
gates). The four are Rep. James Talent (R-
MO), Del. Eleanor Holmes Norton (D-DC),
Rep. Thomas Ridge (R-PA), and Rep. Don
Young (R-AK).

The resolution seeks formal recognition of
the value of amateur radio to the country. It
would support amateur radio as “national pol-
icy." It would also encourage rules and regula-
tions to facilitate amateur radio as a public
benefit by encouraging new technologies.
There are now 218 voting sponsors, including
Resolution sponsor Jim Cooper (D-TN).
There are currently 434 Representatives in
the House. TNX Westlink Report, No. 673,
June 6, 1994.

10 WPM Generals?

"Slow-code” is the name given to an Ama-
teur Radio Industry Association proposal to
lower the General Class code speed require-
ment to 10 words per minute. So far, it has
gained far more support than criticism in ham
radio circles. Most of the packet radio post-
ings on slow-code praise the industry group's
leadership. Some even say 10 WPM doesn't
go far enough, with 5 WPM being suggested
instead.

Slow-code is also getting support from
users of various public bulletin boards. An un-
official poll being conducted by Newsline is so
far five-to-one in favor of the Amateur Radio
Industry Association’s slow-code proposal.

The association has yet to announce a firm
date for filing its slow-code rule making re-
quest before the FCC. TNX Westlink Report,
No. 673, June 6, 1994.

Let Market Forces Decide

FCC Chairman Reed Hundt said his agen-
cy's goal in devising rules for auctioning
the airwaves for new communications de-
vices later this year is to let market forces
decide who will conduct business profita-
bly within that spectrum. Hundt said the
commission will not limit the number of li-
censes that result from the bidding for that
spectrum, nor will it prevent a licensee from
piecing together spectrum to reach a big
geographic area.

Speaking before the Harvard Business
School Club of Greater New York, Hundt
stressed the need for greater competition in
telecommunications, at times defending the
FCC's recent regulatory actions as laying
groundwork for greater competition.

The FCC plans to auction spectrum for
a new breed of wireless communications.
This summer it will auction spectrum for
narrowband wireless communications such
as paging. Later this year it plans to auction
spectrum for transmitting broadband wire-
less signals—from phone calls to video im-
ages. TNX Westlink Report, No. 673, June 6,
1994.

TNX ...

. . « to all our contributors! You can reach
us by phone at (603) 924-0058, or by mail
at 73 Magazine, 70 Route 202 North, Peter-
borough, NH 03458. Or you can reach us
on CompuServe ppn 70310,775@compu-
serve.com; or at the 73 BBS at (603) 924-
9343 (300-2400 bps), 8 data bits, no parity,
one-stop bit. News items that don't make it
into 73 are often put in our other month-
ly publication, Radio Fun. You can also
send news items by FAX at (603) 924-
0327.




Data Controllers Put You In Control

Dual simultaneous ports.

Automatic signal idenfication.

9600 bps modem option available.

8-pole Chebyshev bandpass filter.

Duakport Gateway: Packet to AMTOR, Packet fo
PACTOR, and Packet fo Packet.

Twenty software selectable modems.

17K Packet, PACTOR, and AMTOR MailDrop.
1 6-evel groy scale fax with opt. software.
Same modes os the PK-232MBX.

Full PACTOR Memory ARQ.

DSP-2232
DSP-1232

Designed for mulfi-mode operation.

Internal 1200 bps VHF modem.

Automatic signal identificotion.

18K Packet, PACTOR, and AMTOR MailDrop.
2400 bps modem opfion.

8-pole Chebyshev bandpass filter.

Modes: Morse code, Baudot, RTTY, ASCII, AM-
TOR/SITOR, PACTOR, VHF & HF packet, B&W
fox receive/transmit, NAVIEX/AMTEX, and
ARRL Information Services.

 (Gateway 0s a node.

Call (800) 432-8873 for o complete catalog

DSP-1232 has two switchable ports.
DSP-2232 has two simultoneous ports.

Same modes as the PK-232MBX.

Includes modems for satellite use.

Automatic signal identification.

17K Packet, PACTOR, and AMTOR MailDrop.
ISP-2232 has dual-port Gateway: Packet to
AMTOR, Packet to PACTOR, & Packet to Packet.
)SP-2232 features front panel LCD.

Up/Down Doppler shift for PSK modems.
9600 bps modem included.

PK-96 is a 9600 bps packet-only controller
with 9600 bps KING and G3RUH compatible
direct frequency modulation and 1200 bps
VHF packet.

PK-12 offers 1200 bps VHF packet at less than
80 mA of power.

PK-96 features true DCD state machine for
open squelch operation.

32K RAM, easily expandable to 128K.

KISS mode for TCP/IP compafibility.

Control of third-party MailDrop fraffic.

Advanced Electronic Applications, Inc.

or information on a specific product. 2006 196th Street Southwest
Contact your favorite amateur P.0. Box (2160
radio equipment dealer Lynnwood, WA 98036
for best pricing. (206) 774-5554




Number 4 on your Feedback card

Stand-Alone DDS

The Kendraboard provides PC-free frequency control.

fter I finished the Julieboard DDS syn-

thesizer design (see “Julieboard: An
easy-1o-build DDS synthesizer for the PC
printer port.” in the August 1993 issue of
73 Amateur Radio Today) and built some
prototypes. | spent some time using the
board and quickly concluded that, even
though it worked well, the requirement for
a PC was sometimes a problem. This opin-
ion was confirmed overwhelmingly in the
phone calls and letters I got from readers
after the article came out—it became obvi-
ous that the next step would be a stand-
alone controller. Here, I want to not only
describe my design (the Kendraboard), but
also give some hints and suggestions to
help readers develop their own designs.

Why a Dedicated Controller?
When paired with a dedicated controller,

]

Photo A. Kendra and her board. ( Photo by
Sandy VE3AAC.)
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by Bruce Hodgkinson VA3BH (ex-VE3JIL)

a DDS synthesizer can be used in a stand-
alone configuration:

*No bulky PC needed.

*No time needed for boot-up.

*Extremely fast operation.

Low power/small package (ideal for
QRP).

*Much lower radiated digital noise.

As a self-contained digital tuning unit
for home-brew gear, it is an ideal way to
prototype design ideas and develop soft-
ware for a future digital transceiver. Also,
there are many other excellent CPU-con-
trolled parts, such as D/A and A/D con-
verters, PLLs, and displays which can be
used with a controller to form a complete
system.

Choosing the Right Microcontroller

There are many different types of com-
puter chips (and systems) available on the
market—the first design decision will be to
pick one. It 1s tempting to choose a device
because of cost or because there's lots on
hand, but there are other considerations
which are generally more important:

*Can it easily do the job?
*What development systems are available?

Photo B. Two boards make stand-alone DDS. ( Photo by Sandy VE3AAC.)

If the candidate will not work, or is only
marginally capable of doing the job. it is
not suitable even if free. Future needs
should be considered to avoid hardware/
software obsolescense and to allow for new
features. For example. | chose the Motorola
MCG68HC705C8 largely because of its seri-
al and SPI ports. Even though the present
software does not use these functions, fu-
ture versions will, and I will be able to use
the existing hardware as is. Next, the avail-
ability of development systems (especially
affordable ones!) should be considered—if
you can’t get the code into it, that other-
wise-perfect processor is worthless.

Development Systems

Unlike a PC, a single-chip microcon-
troller usually does not have an operating
system resident on it. This can make code
development a bit tricky without the proper
tools. The development process requires
the designer to:

*Write the code.

*Assemble or compile into machine code.
*Get the machine code into the device.
*Test the device in its intended place.
*Find any bugs.

*Rewrite the code as required.
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MFEJ-949E Deluxe 300 Watt Tuner

More hams use MF J-949's than any other tuner in the world!
Why settle for an imitation when you can have the real thmg‘?

In Stock at ham dealers
everywhere!
Pick one up at your favorite dealer --
no slupping, no waiting, no hassles

MI-]-949

$ 1 3995

Call your dealer for your best price

Includes FREE AC adapter
for meter light

More hams use MF J-949's than any
other antenna tuner in the world!

Why? Because the world's leading tuner
has earned a worldwide reputation for
being able to match just about anything.

MFJ-949's have been highly refined
and have years of proven reliability -- all
from the world’s most trusted name in
antenna tuners.

Now the latest MFJ-949E gives you
even more features and more value than

ever at a new lower price.,
Lvery MFEJ-949E comes

MFJ DELUXE VERSA TUNER II

ANTE WS A
BELECTOM

-'I"Fi.-_

lets you select two coax fed antennas,
random wire/balanced line or built-in
dummy load for use through your

MFJ-949E or direct to your transceiver.
MFJ's Cross-Needle SWR/Wattmeter

1S ;llwltf”i active for monitoring forward
and reflected power and SWR.

QRM-Free PreTune-

MEJ's QRM-Free PreTune™ lets you
pre-tune your MEJ-949L off-the-air into a
built-in dummy load without causing QRM.

Pre-tuning into a dummy load m.nku

TRAMBMITTER INDUCTOR

SELECTOR

longer lasting finish anywhere.

Detailed logging scales and legends
are permanently silk screened on a real
aluminum front panel and back panel --
It's not merely a plastic decal or glued-on
paper strip that can peel off.

Superior construction -- MFJ-949Es
use Teflon® insulating washers, counter
sunk screws for meter bracket, real
binding posts, wing-nut for ground post.

No Matter Whai Guarantee
Everv MFJ-949E is

with . . . proven reliability
. .. MFJ's famous one year
No Matter Whar™
unconditional guarantee . . .
first-rate performance . . .
unbmmb,}eqmlil} Plus,
you get the very best tuner
value in ham radio.

Why take chances with an

Why take chances?

Why take chances with an imitation
when you can have the real thing from
the most trusted name in antenna tuners?

backed by MFJ's famous one
vear No Matter What~
unconditional guarantee.
That means we will repair or
replace your MFJ-949E (at
our option) no matter what
for a full year.

Others may give you a
limited warranty on defects in
material and workmanship.

imitation when you can have

the real thing from the world's

most trusted name in antenna tuners.
More reasons why more hamns
use MI J-949's than any other

antenna tuner in the world . . .
Full 1.8-30 MHz Operation

1000 volt tuning capacitors, extra
heavy duty inductor switch, Teflon=
maul.an washers and proper L/C ratio
gives you arc-free no worries operation.

You can tune any transceiver.
transmitter or receiver with up to 300
watts of RF power from1.8 to 30 MHz.

Lighted Cross-Needle Meter

MFJ's lighted Cross-Needle Meter
shows you SWR, forward and reflected
power simultaneously. It reads both peak
and average power on 300 or 30 watt ranges.

The meter 1s illuminated for easy
reading in dim light and has an ON/OFF
lamp switch. The meter lamp uses 12
VDC or 110 VAC. A free AC adapter is
included at no extra cosl.

Tunes any Antfenna

The MFJ-949E tunes out SWR on
dipoles, verticals, inverted vees, random
wires, beams. mobile whips. shortwave
receving antennas . . . nearly anything!

Use coax feed. random wire or balanced
lines. Has oversized heavy dury 4:1 balun.

tuning your actual antenna faster and easier.

Full Size Dummy Load

MFEJ's 300 watt 50 ohm dummy load
makes tuning up your transceiver and
pre-tuning your antenna easy. It reduces
needless QRM and saves vour finals.

You'll find it handy for testing and
repairing your rig, setting power level,
adjusting your mic gain and more.

The MFJ-949E has a full size non-
inductive dummy load measuring 3/4 inch
diameter by 5 inches. It easily handles 300
walts of abusive tune-up power.

Watchout for cheap midget size
dummy loads that changes resistance as
it heats up -- marginal ones could burn up
your rig.

Custom Inductor Switch

The inductor switch is the most likely
component to burn up in gny antenna tuner.

The inductor switch in the MFJ-949E
was custom designed to withstand the
extremely high RF voltages and currents
that are developed in vour tuner -- it's not
a flimsy plastic switch made for small
signals and wired with tiny gauge wire.

Unbeatable Quality
. « « built to last
Each MFJ-949E cabinet i1s chemically

Technical Help:

But what do vou do 1f it
burns up and they say, "Sorry, your limited
warranty does not cover that?"

Continving Service

Only MFIJ gives you a direct toll-free
technical help line -- not merely a sales
line. It's answered by electronic
technicians who are experts in antenna
tuners. We're here to help keep your MF]
product performing flawlessly -- no
matter how long vou own it.

Just call our toll-free 800-647-TECH
(8324) -- no other tuner manufacturer
gives you a direct toll-free help line.

Call your dealer for

your best price

In stock at ham dealers everywhere!

Order your MFJ-949E today or simply
pick one up at your favorite dealer or
hamfest -- no shipping. no waiting, no
hassles.

Free MFJ Catalog

Write or call toll-free . . . 800-647-1800

Nearest Dealer/Orders: 800-647-1800
24 Hour FAX: (601) 323-6551
300-647-TECH (8324)

MFJ ENTERPRISES, INC.
P. O. Box 494. Miss. State. MS 39762

treated and has a new tough scratch-proof
vinvl cladding -- not p: int that can scratch
or chip off. You won't find a tougher,

0O 1) 323-53869; 8-4:30 CST Mon.-Fn.
76206.1 763 @compuserve.com

mﬂhn g quality affordable
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Super Antenna Switch
MEJ'S S position super antenna switch
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Figure 1. Schematic.
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ASTHQN Inri:ai.?CA 92718

CORPORATION (714) 458-7277 » FAX (714) 458-0826

ASTRON POWER SUPPLIES

e HEAVY DUTY « HIGH QUALITY » RUGGED » RELIABLE »

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS

e SOLID STATE ELECTRONICALLY REGULATED e INPUT VOLTAGE: 105-125 VAC

e FOLD-BACK CURRENT LIMITING Protects Power Supply » QUTPUT VOLTAGE: 13.8 VDC * 0.05 volis
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)

 CROWBAR OVER VOLTAGE PROTECTION on all Models » RIPPLE Less than Smv peak to peak (full load &
except RS-3A, RS-4A, AS-5A, RS-4L, RS-5L low line)

o MAINTAIN REGULATION & LOW RIPPLE at low line input « All units available in 220 VAC input voltage

(except for SL-11A)

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

* LOW PROFILE POWER SUPPLY

| MODEL VS-50M

SL SE Colors Continuous ICS* EIII [|HI' Shi 01

MODEL Gray Black Duty [Amps) (Amps) Wi (Ibs.
| SL-11A o s 7 1 2% 7% x 9% ’
SL-11R . . 7 11 BexT  x9% 12
SL'."‘S L] [ ? 11 2% x oy % E% 12
5L'11H'HA . ? 11 43 x ? ot g:lllr. 13
HS L SEHIES » POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous ICS* Size [IN Eﬁm

BOgEL Duty (Amps]  (Amps) Hx W x "
RS-4L 3 4 1% x 6% x 7%
Lo : 5 3t x 6% x 7%

* 19" RACK MOUNT POWER SUPPLIES
| HM SEHIES Continuous Ics* Size (IN) smp[r g
MODEL Duty [Amps) [Amps] HxWxD b
RM-12A 9 12 5% x 19 x B
RM-35A 25 35 5% x 19 x 121 35 |
| RM-50A 37 50 5% x 19 x 121 50
RM-60A 50 55 7x19x12% 60
* Separate Volt and Amp Meters
RM-12M 9 12 5% x 19 x 8% 16
I AM-35M 25 35 5% x 19 x 12% 38
RM-50M 37 50 5% x 19 x 12% 50
MODEL RM-35M RM-60M 50 25 7Tx19x12% 60
Colors Continuous IC§” Siza [IN] Shipping
MODEL Gray  Black Duty (Amps) {Amps) HxWxD Wi, [lbs.)
AS-3A . 2.5 3 3 x 4% x 5% 4
AS-4A . . 3 4 Ju xb6ex9 5
RS-5A J 4 5 3% X 6% X TV T
RS-7A . . 5 7 3% x 6% x 9 E
RS-7B . . 5 7 4 % T x 10% 10
RS-10A E . 7.9 10 4 x 7% x 10% 1
RS-12A . . 9 12 4o x8x9 13
RS-12B . 9 12 4 X 7% X 10% 13
RS-20A . . 16 20 S5 x99 x10% 18
RS-35A . N 25 35 5x 11 x 11 27
M x 13% X 11
MODEL RS-7A RS-50A ) 3 % & % 13% x 124 e
Continuous ICS* Siza [IN) Shipping
RS-M SERIES MODEL Duty (Amps) (Amps) HxXWxD Wi (Ibs.]
T LoD * Switchable volt and Amp meter
A | RS-12M 9 12 4> xB8x9 13
e Separate volt and Amp meters
RS-20M 16 20 9 X9 x10% 18
AS-35M 25 35 5X11x1 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M RS-70M 57 70 6 x 13% x 12% 48
* Separate Volt and Amp Meters = Qutput Voltage adjustable from 2-15 volts # Current limit adjustable from 1.5 amps
VS-M AND VHM M SEHIES ot o
Conlinwons ICS* Sizs [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt. [Ibs.)
@13.8VDC @10VDC @5vDC @13.8V
Vs-12M 9 5 2 12 4% xBx9 13
VS-20M 16 9 4 20 5 x 9 x10% 20
VS-35M 25 15 7 35 5x 11 x 11 29
| VS-50M 37 22 10 50 6 13% x 11 46
» Variable rack mount power supplies
VRM-35M 25 15 7 35 oY x 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% x 19 x 12% 50
*-ENMLHL Speah Colors Continuous ics* Size (IN] Shipping
MODEL Gray  Black Duty [Amps) Amps HxWxD Wi. [Ibs.)
RS-7S B . 5 7 4 X TV X 10% 10
RS-10S . . 75 10 4 x 7% x 10% 12
RS-12S . . : 12 4% x8x9 13
RS-20S ' . 16 20 5x9x 10% 18
MODEL RS-12S SL-11S . . 7 i1 ¥ x 7% x 9% 12

*ICS— Intermittent Communication Service (S0% Duty Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD




The best approach is to get an evaluator
board and development software which al-
lows the user to write the program in what-
ever language 1s convenient, translate it in-
to machine code. and transfer it into an em-
ulator system which mimics the intended
device. With this scheme, the developer
can wrile a bit of code, try 1t out. and con-
firm that the routine works as intended by
looking at internal memory and registers. It
is possible to write the code blind, manual-
ly transfer it into an EPROM, then into the
device via bootstrap mode. but that makes
debugging very difficult—much like build-
ing a mechanical machine. welding
the covers on. then trying to figure
out its behavior by whether the
wheels turn!

Fortunately. vendors such as Mo-
torola make available freeware as-
semblers which take the English-lan-
guage source code, convert it into the
machine-readable object code, and
put it into file transfer formats suit-
able for downloading. (Motorola uses
the *S19” format.)

Also. Motorola markets low-cost evalua-
tion and programmer boards—these can be
used to emulate and program single-chip
micros. With the “M68HCOS5PGMR"™
board, for example, small programs can be
downloaded into the "C8 device’s internal
RAM and executed without having to pro-
gram the on-chip EPROM. Once the rou-
tine is verified. it may be programmed (by
the same board) into the MCU and used as
a building block by other routines. With
careful strategy. quite a long program can
be developed chunk-by-chunk without
needing fancy tools. My programmer board
(bundled with some pretty good software)
cost me about $68.05 (US) three years ago
and I believe it is still available.

Ask around at the computer club or local
college and look in the ads in magazines
such as Midnight Engineering and Circuit
Cellar for possible development board
candidates. If the price for a good system
15 100 steep (they can run a couple of hun-
dred dollars) for one budget, consider find-
ing a buddy (or buddies) to split the cost
with. Not only do you get access 1o a
sysiem at less cost, but if you share your
experiences. it makes the learning curve a
lot easier!

Hardware Description

The circuitry for the Kendraboard fits on
a small single-layer 2.5" x 4.5" printed cir-
cuit board (same size and shape as the
Julieboard). It is a very low-tech board
which is well within the fabrication abili-
ties of the average ham. I made mine using
an “ironed-on” reversed-image photocopy
as an etch resist! My design objectives
were simple: lowest possible density for
ease of home fabrication, mechanically
compatible with the Julieboard, and capa-
ble of future expansion with the existing
design.

“If the price for a good system is

too steep (they can run a couple
of hundred dollars) for one budget,

consider finding a buddy (or buddies)

to split the cost with.”

Board logic is very simple: it consists
of a Motorola MC68HC705C8 single-
chip microcomputer (MCU) and its support
circuitry. The micro itself provides all
operational functions. except for master
clock generation. (It was easier to fit in a
small clock oscillator module than the dis-
crete oscillator components and I didn’t
want to spend a lot of time making them
fit). The "C8 was chosen because an
MC68HCOSEVM evaluation board was on
hand and the chip features:

*7.7K bytes EPROM (or OTP).

<176 bytes RAM.

24 bidirectional TTL 1/O lines.

*7 input/special purpose TTL lines.

*Serial (ASCII) communications interface.
*Serial (binary) peripheral interface.
*Easy-to-use 40-pin DIP package.

This device is considerably more power-
ful than what this application actually re-
quires, but I wanted to provide for future
growth.

The series resistors are used as a buffer
between the “outside world” and the MCU
for ESD and as an aid to EMI suppression.
The pullup resistors are needed to define
input levels for idle 1/0 pins (this is impor-

Phum C Kendrﬂbﬂard ﬂnd Juhebmrd l' Pham bv Sandv VE3ZAAC.)
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tant for CMOS devices such as the 'C8).

All I/O connectors, except for one, a
male or female DB2S5, are 0.100 friction-
lock SIPs and are intended to be used with
matching housings loaded with crimp ter-
minals. The DB25 can be wire-wrapped for
plug-in compatibility with the Julieboard,
either via a DB25/ribbon cable “back-
plane™ as a female. or directly to the
Julieboard DB25 as a male. The serial
EEPROM is a future item for when I want
to do nonvolatile channel storage and clock
frequency error calibration. Presently. the
software does not support the EEPROM,
s0 it may be left out. if desired.

Like the Julieboard, supply volt-
age input can range from about
+7VDC to +12VDC, and is protected
against reverse-polarity damage.

Software Description

In order to simplify the software
as much as possible for the initial
version, BCD thumbwheel switches
were used for frequency control and
display. (A keypad and LCD display could
have been implemented, but the software
required would have been much more com-
plicated.) To drive the DDS, the software
must perform these functions:

«Set up the microcomputer internal regis-
ters.

*Read the thumbwheel switches digit by
digit.

*Do a BCD-to-binary conversion.

*Send the binary data to the DDS chip.

Set Up the Micro: The /0O lines used
for the BCD digit “commons”™ and DDS
control are set up as outputs, while the
BCD read-back lines are set up as inputs.
Unused 1/O lines are configured as inputs
and are pulled HIGH by the board pull-up
resistors. Other processor functions (SPI,
SCI, tumer, etc.) are not presently used, but
will be used in the future. At that time,
code will have 1o be added to initialize
these items. Once the micro has been ini-
tialized, control passes to the BCD thumb-
wheel switch read-routine.

Reading the BCD Thumbwheel
Switches: Each BCD switch consists of a
COM terminal and four output bits which
are connected/disconnected to the COM
terminal. depending on code. The required
switch function is:

Code: B 4 2 1
0 off off off off
1 off off off on
2 off off on off
3 off off on on
4 oft on off oft
5 off on off on
6 oft on on off
7 off on on on
8 on off off off
g on off off on

The output bits are paralleled via diodes:
The cathodes go to the individual 8-4-2-1
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Patcomm Corporation” o

introduces the PC-1610" a full featured HF trans-
ceiver with built-in keyboard interface. Plug a stan-
dard 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 displayed 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

B Selectable variable speed/fixed 10Hz step
VFO tuning

® Built-in 24hr clock

® 90 tunable memories

® 1 scratchpad memory

® 9 (256 character) keyboard data buffers

B Built-in 5-75 wpm IAMBIC keyer

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

® Notch filter

B 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.

9.035/0-T 0S50
I4.035/0-R  MOCO

» Standard Display
shows RX/TX VFO
freg’s, time and
current memory

® Send & Receive In:

CW / RTTY(BAUDOT) / ASCII

THXFERUSU, 13
§

<— Incoming data

Outgoing data
appears here

= Store up to nine 256
character messages.

® Messages can be:
edited, sent &

appended to out-
19.03510-T 0930 going message
3I>CANNED  MSGR Format & Edit
stored MSG’s here
PC-1610 = [#FxcwR| + |PC
+
® The PC-1610 Performs the DATA CNTLR
functions of an HF Trans- +
ceiver, Computer, Data
Controller and Control o
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.

SR T ) Ty ¥

Designed and manufactured in the U.S.A.
Phone: (516) 862-6512 = Fax: [516) 862-6529
7 Flowerfield M100, St. James NY 11780

CIRCLE 321 ON READER SERVICE CARD




switch outputs and the anodes go to the
common 8-4-2-1 bus (which goes to the
MCU for readback.) This configuration has
the ON bits for a given digit pulling LOW
during readback, with the OFF digits stay-
ing HIGH. (Yes, this means 32 diodes for a
full eight-digit interface! Look for switches
with provision for on-board diode mount-
ing—they do exist.) The COM line for
each digit is connected to a unique micro-
controller output line which is driven LOW
by the processor while that digit is being
read. After a digit is read, its value is
placed in a memory location reserved for
that value, to be used by the BCD-to-bina-
ry conversion routine. Once all eight lines
have been read (and the eight memory lo-
cations filled by switch values), the routine
passes control to the BCD-to-binary con-
version routine.

BCD-to-Binary Conversion: At first
glance, this appears to be a complicated
function with lots of floating point math,
but it's actually a very simple routine.
What I did was to work out a binary
weighting constant for each BCD digit,
then accumulate (add to a running total) it
a number of times equal to the value of that
digit. For example. suppose that | have di-
aled up “03755200,” which corresponds to
3.7552 MHz:

First, 1 clear a binary register then, one-
by-one. | examine each BCD digit and ac-
cumulate its binary constant that number of
limes:

0—add the 10 MHz constant O times
3—add the 1 MHz constant 3 times
7—add the 100 kHz constant 7 times
5—add the 10 kHz constant 5 times
S5—add the 1 kHz constant 5 times
2—add the 100 Hz constant 2 times
0—add the 10 Hz constant O times
0—add the 1 Hz constant 0 times

This accomplishes the conversion sim-
ply by doing a trivial binary calculation
many times. In the worst possible case,
99.999999 MHz. only 72 accumulates of
weighting constants need be done, so this
routine 1s fast.

Since the DDS binary register size is 32
bits, this would suggest that weighting con-
stants should be 32 bits each. Initially, I
used 32-bit values for the weighting con-
stants. but found that 70-odd repeated cal-
culations could cause what 1 considered to
be an excessive amount of round-off error.
| then redefined each constant as being 40
bits—32 bits whole and 8 bits fractional—
accumulated them to a 40-bit register, and
took the upper (non-fractional) 32 bits as
the binary result, discarding the 8 bits frac-
tional remainder.

I am now happy with the results of the
improved algorithm. Another nice thing
about this scheme is that it can be used to
do any other channel-to-DDS-binary con-
version just by using a different initial val-
ue (not necessarily zero) and re-doing the
weighting constants for each pro-
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000000000000 |
0000000000000

Figure 2. PCB layout.

grammable digit. For this design, using a
Julieboard with 40 MHz clock, the weight-
Ing constants are:

10 MHz: 4000000000

1 MHz: 0666666667
100 kHz: 00A3D70A3E
10 kHz: 0010624DD3

1 kHz: 0001A36E2E
100 Hz: 000029F16B
10 Hz: 00000431BF

1 Hz: 0000006B61

Send Binary to the DDS Chip: This is
a simple routine: Shift 32 data bits into the
DDS, then pulse the ®# XFER line to cap-
ture the new frequency value. Once this
has been done, the micro goes back to
“Reading the BCD Thumbwheel Switches”
and the cycle endlessly repeats. Cycle time
is quite fast: The loop time is about 6mS—
instant response as far as human perception
1s concerned.

The machine language listing is shown

in Figure 4. This is a modified Motorola
“.S19" file with spaces added to separate
address, code, and formatting fields. The
first column, “Sxxx . . . * is a formatting
field used to show the beginning of each
file line. The next field represents the start
address for each block of binary data. The
third field (in bold) shows the actual
code/data as burned into the EPROM.

The first block is data placed in EPROM
addresses $1000-1027, which represents
the binary weighting constants described
above (in scrambled form). The second
block is machine code placed in EPROM
addresses $0100-0216. This code can be
translated by hand (albeit tediously) back
into the original assembler format to show
what the program does, in a human-read-
able form. The last 2-byte “block™ of data
which is placed in the RESET vector at
$1FFE-1FFF to tell the computer the start-
ing address upon power-up.

Continued on page 18



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. Ar-
ticles and columns are assigned feedback numbers,
which appear on each article/column and are also list-
ed here. These numbers correspond to those on the
feedback card opposide this page. On the card, please
check the box which honestly represents your opinion
of each article or column.

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

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

MNever Say Die
Letters
QRX
Stand-Alone DDS
Review: Azden PCS-7500H
Movel Dual-Band, Single Feedline,
VHF/UHF Antenna
7 Design and Build a Dummy Antenna
8 Review: Drake SW8
9 Review: JPS Communications’ NRF-7
10  The Coleman (Mini)-Kilowatt
11 Hamsats
12 RITTY Loop
13 QRP
14 Carr's Corner
15 Mini-Joystick Scanning
16 Hams with Class
17 Packet & Computers
18 Homing In
18 Ham Help
20 Above and Beyond
21 Ask Kaboom
22 Dealer Directory
23 Updates
24 73 International
25 Special Events
26 Barter'n’ Buy
27 New Products
28 Random Qutput
29 Propagation

Performance
SOFTWARE

KaGOLD for Kanironics w/V5 rom

PkGOLD for AEA PK-88,232,2232

Invest in the GOLD standard today!
Easy upercrhun with incredible power!

e Conferenci Euckgrnund File Transfers
* Robot C ' * Macro Files
Autmmhc Q HQSL Exchange

¢ Advanced Text Hnndlmg
* 95 Manual
* Extensive Help System
¢ Quick Reference Gulde
e Nothing Else Comes Close
* Only $79.95 plus 55 s/h

o0& Wk —

-

InterFlex & Systems
Box &4 18 Eﬁ'ﬁﬁ.‘jb o :| II."IIS.":I".
loguna Nigue! === : | MasterCard
Sl [@ 5 00 | “oime o

Phone 714 496-6639

CIRCLE 77 ON READER SERVICE CARD

The FLYTECRAFT™ SFX
Monoband Vertical HF Antennas

The ideal antennas where height and space
are critical factors! Now Rated 1500
and featuring a new heavy-duty metal base!

¢ 8 unique models for 80, 40, 7
30, 2{} 17, 15, 12 & 10 meters. |
Each only 9 fi. tall (10 meteris §
slightly shorter.) @ Precision-
wound full length helix gives
excellent performance.
@ Unobtrusive - perfect for
antenna-restricted areas. e In- | =
stant set-up and tear down or |
leave up permanently. @ Top
whip adjusts for low SWR
point. @ Uses 2 shortened
tuned radials with FLYTECRAFT™
RADIALCOILS™ (10M uses 3.
Buiit with pride & sold worldwide ~ FLYTECRAFT"

SFX 80 ~ $99.95 40, 30, 20, 17, 15, 12 ~ 589.95 ea.
10-$79.95 S/H ConUS~8§7.50 (80, 40, 30M);$6.50 (20-10M)

Satisfaction Guaranteed Send Check/ § Order
VISA/MC PHONE ORDERS m}%‘f‘ljﬂﬂﬁﬁf

800-456-1273 Sirni Valley
M-F 9A-5P (PT) 805-583-8173

CA 93093
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| HEW!E!!'C"bI.OR“
SLOW SCAN TV
for the Sound Blaster!

MNow send and receive Slow
Scan TV with your Sound

Blaster compatible sound card [
in FULL COLORI!I B

ONLY $99.95
SLOW SCAN I

Now copy Slow Scan TV (in

compatible sound card. Re-send §
picturas that you receivel Save
as .PCX or VOC files.
IT'S FUNIII

ONLY $a0.00 IS
AUDIO ANALYZER B

Analyze those audio signals that g

you hear, such as S5TV, RTTY, .

Amtor, and Packet radio.. Copy [&s
live or from a .WOC file. &

ONLY$329.95

Requires PC, VGA 640 x 480 - 256 colors, and Sound Blaster comp. card.
Shipping $5 - Overseas $10 - lllinois residents add 6.25% fax

Harlan Technologies 815-398-2683
5931 Alma Dr. - Rockford, lllinois 61108
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JADE PRODUCTS, INC.

PUTTING THE AMATEUR BACK IN RADIO
FUN-KIT LINE
NEW! LADDER-LINE "WINDOM" ANTENNA.

T
CHHTER
[SLPESONET
-__‘—\—n_

ALL HF AMATEUR BANDS INCL. WARC BANDS. 134’
LONG. COMES WITH 50' FEED-LINE, 4:1 BALUN,

BATTERY CONTROLLERS
“SMART" SOLAR CONTROLLERS
EXPERIMENTER'S KITS

CURTIS KEYER KIT

ANTENNAS: 80, 160 M LADDER-LINE MARCONI
LADDER-LINE MULTIBAND DIPOLE
LADDER-LINE "JADE" POLE

COMPONENTS: UC33806 BATTERY CHARGER CHIP
8044AEM CURTIS KEYER CHIP, LM338K,
LM350K, MC3423P1, NEGD4AN, AND MORE

P.0. Box 368 E. HAMPSTEAD, NH 03826-0368

KITS:

PHONE: 603-329-6995 FAx: 603-329-449%8
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Slow Scan TV

doesn't have to be expensive anymore!

Every da}' more hams are enhancing their communication by using
images. Join the fun and see what you've been missing.

Quality Color 85TV 15 easv and affordable with Pasokon TV, $230.95

Reguires |BM PC-compuiible, 386 or better CPL, | Mepabyie of memory, color VOA
display, MS-DO5, Shipping: 53 0 LLS.A, and Canada, $15 for others, Write or call for
complets details

Absolute Value Systems

115 Stedman 5t. # 7
Chelmsford, MA 01824-1823
{508) 256 4907

e-mail: johnl@world.std.com
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For The Ultimate Shack!

VAR R
B AEFE: NEATIE .

100%
made in
the U.S.A.

Imagine your callsign on the
A.R.E. Classic Clock!

* Beautiful, laminated original artwork.

* Quality quartz movement.

« Suitable for wall or desk (approx. 9"'x8"x2").

» Runs on one AA battery (included).

« Only $39.99 (plus $4.50 shipping in U.S./foreign
orders FPO New Hampshire).

» Specify callsign and choice of simulated walnut,
light oak or black frame.

= Send check or money order to:

Amateur Radio Excellence

Box 1551Manchester, NH*03105

GET THE POWER

OUR CONTINOUS DUTY POWER
SUPPLIES BEAT THE COMPETI-
TION HANDS DOWN. 40 TO

100 AMPERES, 13.8, 24, 28
AND 50 VDC. CONTACT... LUKE
ELECTRONICS, 7113 NORTH ¢
MILE, LAKE CITY, MICHIGAN
49651 OR CALL (616]) 229-4593

CIRCLE 243 ON READER SERVICE CARD
73 Amateur Radio Today « August, 1984 17




Stand-Alone DDS

Continued from page 16

Finally, the final column (and all of the
last line) represents checksums, one per
line.

This format is a very compact way to list
a computer program (the source code, with
comments, is 342 lines long!) and is used
by Motorola as a protocol for data transfer
into a programmer. To restore the maga-
zine copy back to the .S19 format, type the
text into a word processor (omitting all
spaces and bold-ing of the binary code).
The file, when correctly saved as an ASCII
file, is 918 bytes long and should load into
an EPROM programmer or evaluator
board.

Developing the Software (Hints)

The software is not difficult to write, es-
pecially if a few simple rules are followed:

*Use a development system, pick MCU
accordingly.

*Use modular program structure.

*Use RAM for inter-routine interface.

*Use flow-charts/“*pseudo-code.”

*Test algorithms in higher-level language.

*Use in-line code to avoid branches
(initially).

«Change or add just one thing at a time.

A development system is so useful that
the choice of micro often depends upon
which systems are available and for what
price. Nothing beats hands-on/real-time ac-
cess to your code for bug-killing. Keeping
the code in RAM allows for easy patches
and experimental code without having to
re-compile or assemble, then program,
over and over and over again. I chose the
"C8 because I have the evaluation board
(and paid less than $70 for it!). Also, some
means of EPROM “blasting” of the single-
chip is needed—also done by the evaluator
board.

Partitioning the software into smaller
routines is generally done for all but the
most trivial programs. By reducing a com-
plicated program into a group of simple
programs, the job will go much quicker—it
1s far easier to debug several simple rou-
tines one at a time than it is to sort out one
large complicated one. The ideal approach
is to write the routines one by one and graft
them into the existing work as they are de-
bugged. This was done here by defining
several tasks which were done sequentially
at single points in time. For example, once
the micro is initialized, it never has to be
re-initialized. Likewise, once the BCD
switches are read, they are not re-read until
the BCD values are converted to binary
and sent to the DDS chip. For my system,
partitioning was obvious: initialize, read
switches, binary-convert, and send to DDS.

Use RAM locations for inter-routine in-
terface. This means defining a block of
RAM for the input data and (if possible)
another block of RAM for output data. Try
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to keep the two blocks separate—this
makes debug and patching much easier.
Routines can be debugged independently
by placing values in input RAM, running
the routine, and looking at the output RAM
to see if the expected results are there. If
the program does not destroy its input vari-
ables upon execution, it can be run and re-
run until debugging is done; otherwise, the
input data has to be reloaded prior to each
run. Naturally, if RAM space in the micro
i1s limited, this rule may not always be
practical, but it is a generally good strategy
and makes the code more modular.

It 1s tempting to just dive in and start
writing code, but programmers generally
use flow charts or “pseudocode™ to map
out logic flow and settle in their minds
how the finished routine will work. There
i1s probably no better way to catch errors
than to document how something works.
Often something which seemed right in
one’s mind will look strange on the printed
page and, sure enough, a closer look will
spot the bug. Also, once a program has
been “put to bed,” it tends to be forgotten,
so if documentation is not done up-front,
the routine might have to be “reverse-engi-
neered” later if it ever has to be modified
or if a future bug pops up.

Flow charts use boxes, diamonds, and

ellipses to show program flow, while pseu-
docode is an “English-language™ task-by-
task description of what has to be done. 1
favor pseudocode—it is compact, takes no
extra time for box-and-line drawing, and |
can do it on my word processor.

Here is some of my pseudocode (done
for the BCD-to-binary routine):

START:
8x digit 40-bit constants in ROM
8x BCD digits in RAM: A = 10 MHz value

B = 1IMHz value

C = 100KHz value

D = 10KHz value

E = 1KHz value

F = 100Hz value

G = 10Hz value

H = 1Hz value
clear/init forty-bit register FREG
add (10MHz) constant ‘A’ # of times to FREG
add (1MHz) constant ‘B’ # of times to FREG
add (100KHz) constant 'C’ # of times to FREG
add (10KHz) constant ‘D’ # of times to FREG
add (1KHz) constant 'E' # of times to FREG
add (100Hz) constant 'F' # of times to FREG
add (10Hz) constant ‘G’ # of times to FREG
add (1Hz) constant 'H' # of times to FREG
32 MSB's of FREG equal DDS binary code
EXIT:

Note that there are no branches and
loops in this pseudocode—it is written *in-
line.” Branching errors are very common

Parts List
Qty. Loc. Description Digi-Key #
1 U1 40.00 MHz osc. module CTX155
1 Uz Motorola MCE8HC705C8S microcomputer (Note 1)
1 U3 EEPROM (not presently used) 24L.C04/P-ND
1 uz2 40p machined (gold) IC socket ED3640
2 U1,U3 8p machined (gold) IC socket ED3308
1 VR1 7805 regulator (TO-220) AN7805
1 LED1 Green-light-emitting diode P309
2 CR1,CR2 1N4001 diode 1N4001
2 RN3,RN6 33R resistor network (16dip8) 761-3-R33
2 RN4,BN5 33R resistor network (14dip7) 760-3-R33
1 RN 4K7 resistor network (10sip9) Q9472
1 RN2 10k resistor network (Bsip7) Q7103
2 RN7,RN8 10k resistor network (10sip9) Q9103
3 C1,C3-4 100N ceramic cap (0.1" L.S.) P4917
1 c2 100N ceramic cap (0.2" L.S.) P4887
1 C5 22U aluminum electrolytic cap P5411
1 “JP1" Male or female right-angle DB-25 (Note 2)
1 P4 4x1 male header WM4202
1 P6 7x1 male header WM4205
1 P5 8x1 male header WM4206
2 “P1AP2 9x1 male header WM4207
1 P3 10x1 male header WM4208
1 @P4 4x1 female housing WM2002
1 @P6 7x1 female housing WM2005
1 @P5 8x1 female housing WM2006
2 @P1A,@P2 9x1 female housing WM2007
1 @P3 10x1 female housing WM2008
1 Blank printed circuit board (Note 3)
Note 1. Blank C8s available from FUTURE Electronics; programmed C8s available from au-
thor (Box 232, Pakenham, Ontario, Canada KOA 2X0; 613-624-5247).
Note 2. You can use either male or female DB25 at JP1, depending on the desired option.
Note 3. Available from the author (see Note 1).




2WAY BADIO
SERVICE

ORDER NOW 1-800 4 HOBBY KITS

QRP AMPLIFIER

MONITOR

For a slick little QRP boost, use one of

:gzh:;er:fr:: FANTASTIC bR el el bl Tl ot E —f el EEH | COM3. the world's most popular
-2 watts of drive for full output, | § 8-k {LECE | low-cost service monitor. F
:?NE;EI':I;:: FM TRANSCEIVERS linear for SSB. AM or CW operation, | |kl s Pl ﬁnﬁpﬁﬂgig urf?rizllr:]?hné'%rﬂhﬂ

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 matching
case set for a complete station look.

Your choice of bands

delivers advanced capabilities

for a fantaslic price—and our
new lease program allows you to own a COM-3 for less than
$3.00 a day. Features » Direct entry keyboard with programmable
memory * Audio & transmitter frequency counter = LED bar graph
frequency/error deviation display = 0.1-10.000 uV output levels »
:iﬁh reéeiue mnsi}ivily. less than 5 pV .T 100 kHz to 999.9985
. z * Continuous frequency coverage * Transmil protection,
Specify band: (QAMP-20, 30, 40, 80) | 10100 watts * CTS tone encoder + 1 KHz and extemal modulation

Ramsey breaks the price barrier on FM rigs! The FX is ideal for shack,
portable or meobile. The wide frequency coverage and programmable
repeater splits makes the FX the perfect rig for Amateur, CAP or MARS
applications. Packeteers really appreciate the dedicated packet port,
“TRUE-FM" signal and almost instant T/R switching. High speed packet?
...No problem. Twelve diode programmed channels, 5W RF output,
sensitive dual conversion receiver 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.

FX-50 kit (6 Meters)....................5149.95
FX-223 kit (1 1/4 Meters) ............ $149.95
CFX matching case set 529.95

FX-146 Kit (2 MEters).......coceveverransseersssunens $149.95
FX-440 kit (3/4 Meters).......couimmiiciiisinnsninn $169.96
FXAM-1, ICOM/Yaesu style speaker mike .....$29.95

2 MTR & 220 BOOSTER AMPS

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 hit the repeater’s full quieting
while the low noise preamp remarkably improves reception. Ramsey Electronics has
sold thousands of 2 meter amp kits, but now we offer completely wired and tested 2
meter, as well as 220 MHz units. Both have all the features of the high-priced
boosters at a fraction of the cost.
PA-10 2 MTR POWER BOOSTER (10 X power gain)

Fully wired & tested
PA-20 220 MHz POWER BOOSTER (8 X power gain) Fully wired & tested

....................................................................

CQAMP Matching case set

$14.95 | COM-3 2 Way Radio Service Monitor $2995.00

SX-20 20 METER SSB/CW TRANSCEIVER

Finally, a handy go anywhera rig that puts the
fun back into ham radio. How about the DDS
synthesizer that tunes in 10 Hz steps with
exceptionally low noise for weak signal
reception. Or, how about the built-in lambic CW
keyer that has a digital readout of your CW
speed. Perky 10 watt RF output (that's only
11/25 units below a 100 watt rig!) can be tuned
down for true QRP operation. Included with the

SX-20 is the hand mike with handy UP/DOWN B8
buttons for remote tuning of the rig while driving 8
— or biking — or boating. Available in both fully §
assembled and fun to build kit form, you'll find

that the SX-20 will become your favorite rig.
SX-20 20 meter SSB/CW Transceiver,
fully wired, 1 yr. warranty
S5X-20 20 meter
Optional CW Audio Filter SXCWN WT

...................

FOXHUNT HEADQUARTERS

Locate 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 10 1 GHz. The antenna (a pair of dipole
i81 lelescopic whips) is rotated until the Null meter shows a minimum, A
pair of LEDs mdicate to tum Left or Right. The Foxhound is ideal to use
i i with a walkie-talkie. if vou wish to transmit, go ahead, a buill-in T/R
T swilch senses any fransmiited RF and switches itself out of circuit while
I-gﬂu talk. It doesn’t get any easier than this! We provide all parls except for a few feet of 1/2 inch
VC pipe avialable at any hardwar e store for a dollar or two. Add our matching case set for a
complete finished unit. Be the one with the answers, win those transmitter hunts and track down
those jammers, 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 lo
develop their own foxhunt transmitter, We set one of our most devious and sneaky engineers to the
iask of designing an easy to build and use, yet highly capable Foxhunt transmitter. A snazzy
microprocessor controller has both presel 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 watls that is

1

adjustable by the controlier.The transmitter is programmed to 1D in CW or add our voice option if
you really want 1o aggravate the troops - "Ha ha, you can't find me!" Join the fun, get rid of those
stuffy old meetings and picnics, have a foxhunt!

DF-1 Foxhound direction linder kit ........859.95 CDF Matching case set for DF-1 ...514.95
FHT-1 SlyFox Foxhunt transmitter kit $129.95 FHID-1 Voice 1D option...................529.95
CFHT Heavy duty metal matching case set for FH T-1 ... 929,95

PACKET RADIO

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

290,05 P-BM......ccininiiians $59.95 CASECPK...........512.95

Fits Icom,
Yaesu, Alinco,
Ramsey and
Radio Shack
rigs! Looking for
41 a handy little

| speaker-mike to
| compliment
your FX trans-
ceiver or other
ICOM  style
handie-talkie?
S The Ramsey
SM-1 speaker-mike is a beauty. It's only 1 1/2°
wide by 2 1/2 inches high and has a handy clip
on the back so you can easily clip it 1o your
tapel or shirt. Its small internal speaker isn’
going to break any eardrums bul is very clear
and has plenty of pop 1o be heard when womn.
There's even a jack on the mike so when you
plug it in, you still have the use of the speaker
|ack from your radio. Fils all Radio Shack,
ICOM, Yaesu, Alinco and Ramsey rigs.
SM-7 Mini-Speaker mike,

Fully assembled

Miniature
SPEAKER-MIKE

CW KEYER

Send perfect CW. Microprocessor keyer features 4 programmable
memories of up to 26 words each, lambic keying, dot-dash memaory,
vanable speed from 3-60 WPM, adjustable sidetone, keying to any g
and fully RFl1 proof. EAROM memory keeps messages up 1o 100 years -
you'll go silent before the key! Includes built-in touch paddies or use
your own. Easy assembly and matching case set available for a nice
station look.

CW-700 Micro keyer kit.....569.95 MK Matching case set...... 514,95
CW-700WT Assembled CW-700and case $119.95

|||||||||||||||||||||||||||||

ACTIVE ANTENNA

Cramped for space? Get longwire performance with this desktop

SPEECH
SCRAMBLER

Descramble 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 to
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 set for a fine
professional finish.

S5S5-7% Scrambler /descramblerkit .$39.95

STEREO FM

TRANSMITTER

HRun your own Sterec FM radio station!
Transmits a stable signal in the 88-108
MHz FM broadcast band up to 1 mile.
Detailed manual provides helpful info on
FCC regs, antenna ideas and range to
axpect. Latest design features adjustable
line level inputs, pre-emphasis and
crystal controlled subcarrier. Connects to
any CD 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 antenna C=SD matching case set............. 514.95
FM-10A Stereo transmitter kit.. $34.95 | SS-7O0WT Assembled
CFM Case whip ant set............ €1495 | SS-70andcaseset ........ccceeeenn. $79.95

antenna. Properly designed unit has dual HF and VHF circuitry and
built-in whip antenna, as well as extemal jack. RF gain control and 9V
operation makes unit ideal for SWLs, traveling hams or scanner buffs
who need hotter reception. The matching case and knob set gives the
unit a hundred dollar |ook!

$28.95 Matching case & knobset, CAA ..5§14.95

..............

SHORTWAVE
RECEIVER

Fantastic receiver that captures the world
with just a 12" antenna! Can receive any 2
MHz portion from 4-11 MHz. True
superhet, has smooth varactor tuning.
AGC, RF gain control, plenty of speaker
volume and runs on a 9V battery.
Fascinating Scout, school or club project,

AIRCRAFT RECEIVER

exciting aircraft
- %cummunicaﬂﬂnsm—pick up planes

= up to 100 miles away! Receives
* 110-136 MHz AM air band,

CRYSTAL RADIO

Relive the radio past with a crystal sel ke your
grandfather built. Uses genuine Galena crystal and
catwhisker. Several different types of radios are built,
including standard AM broadcast, shortwave and
even WW |l foxhole style. To compare modern
semiconductor detectors, we include a diode for
comparison. No soldering required and we even give
antenna ideas. Radio for free, get it now before

. MICRO-MIKE

World's smallest FM wireless mike,
Smaller than a sugur cube - including
battery and mike. Two sets of SMT
paris supplied in case you are clumsy!
Terrific audio pick-up (pin drop at 5 ft)
and transmit range of 300 fi. We include
the battery {watch siyle), electret mike
and even a tuning tool! Be a James , ,
Bond and learn SMT too! Clinton taxes it!

FM-5 Micro mike kit §19.95 | CS-1 Crystal set kit

o T smooth varactor tuning superhet
with AGC, ceramic filter, adjustable squelch, excellent sensitivity and
lots of speaker volume. Runs on 9V battery. Great for air shows or
just hanging around the airport! New 30-page manual details pilot talk,
too. Add case set for "pro” look.

e e e
Matching case set, CAR

DR. NI-CAD CONDITIONER/FAST CHARGER

Quit spending big bucks for replacement battery packs, rejuvenate and condition your batteries
for peak capacity. Advanced circuitry has optimized discharge before charge to eliminate
memory effect and to condition batteries that have been poorly cared for in the past. Quick

2M

POWER AMP

Easy to build power amp has 8 times
power gain, 1W in, 8W out, 2W in, 16W
out, 5W is for 40W oul. Same amp as
featured in many ham magazine articles.
Complete with all parts, less case and T-
R relay.

PA-1, 40W pwr amp kit
TR-1, RF sensed T-R relay kit

MONTH’S

provides hours of fun for even the most
serious DXer. For the car, consider our
shortwave converter. Two switchable
bands (in 3-22 MHz range), each 1 MHz
wide—tunable on your car radio dial. Add
some interest to your drive home!

Shortwave receiver kit, SR1........... 529.95
Shortwave converter kit, SC1 S27.95
Matching case set for SR1, CSR .. $14.95
Matching case set for SCI, CSC ...514.95

MINI KITS

Ramsey carries a complete line of low cosl,
easy to build, easy to use functional kits that
can be used alone or as building blocks in
larger more complex designs. Mini-kits include
audio amps, tone decoders, VOX swilches,
timers, audio alarms, noise-makers and even
shocking kits! Call for our free catalogue!

charge rapidly brings battery to full charge in less than an hour-just 15 minutes for some types!
And “top-ofi” charge mode squeezes every last bit of energy into each cell for the absolute most
capacity. Switch-mode regulator controls constant current charge while being monitored by a
negative delta-V system that cuts off the fast charge at the exact point of full charge-batteries
are charged, nol cooked! Charges NiCads or NiMH packs from 2 1o 10 cells (easily expanded)
and current capacities up to 10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your batteries,
buying new packs, waiting hours for recharge, get a Dr. Ni-Cad today! Available in money
saving kit form or wired and tested with case at a special price. Kit builders: add our matching
case set for a snazzy finish.

DN-1 Dr. Ni-Cad conditioner/fast charger kit
CDN Matching case set

DN-1WT Fully assembled Dr. Ni-Cad with case................ P R ey

||||||||||||||||||||||||||||||||||||||||||||||||||||

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

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

TERMS: Satisfaction guaranteed. Examine for 10 days. If not pleased return in original form
for refund. Add $4.95 for shipping, handling and insurance. For foreign orders add 20°: for
surface mail. COD (ULS. only) add 55.00. Orders under 520 add 53.00 NY residents add 73
salas tax. 90-day parts warranty on kit parts. 1-year parts & labor warranty on wired units.

RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564
CIRCLE 34 ON READER SEVICE CARD




in raw code and the loops and branches can
make following the program flow difficult.
The use of in-line code is not “efficient™ as
far as memory space is concerned, but it is
good for debug efficiency and it is better to
have good fat code than compact buggy
code. Once the code 1s debugged, then it
can be “optimized.” Also, in-line code gen-
erally runs faster and is much easier to fol-
low if it has to be modified at a later time
by a third party.

The last item is a lesson that I seem to
have to learn every time I do a program.
Change only one thing at a time! 1t is
tempting to change several things at once
before doing another download or PROM-
blast, but if you do it this way it can be
hard to see just which change caused
which bug.

Using the Controller Board

Connections are
Kendraboard as follows:

made to the

Pin MPU Port Signal

P&-1 PAT7 x10MHz COM

P6-2 PAG x1MHz COM

P6-3 PAS x100KHz COM

P6&-4 PA4 x10KHz COM

P6-5 PA3 x1KHz COM

P6-6 PA2 x100Hz COM

P6-7 PA1 x10Hz COM

P&-8 FPAD x1Hz COM

P5-1 PBO BCD "1" line

P5-2 PB1 BCD “2" line

P5-3 PB2 BCD “4" line

P5-4 PB3 BCD "8" line

P3-1 GND Julieboard ground

P3-3 PC7 Julieboard *XFER (P1-7)
P3-4 PC6 Julieboard SCLK (P1-6)
P3-5 PC5 Julieboard SDATA (P1-2)

The connections on P3 can be made
directly to the Julieboard via a cable or
via wire-wrapped jumpers bridging P3
to the DB25 connector (P1), Note that
the physical wiring differs for male vs.
female DB25—examine the chosen
connector carefully and locate the right
pins. (The ground connection need not
be made if a DB25 of either sex is
used.)

The single in-line connectors are
end-stackable, so some connectors
could be partitioned into two smaller
connectors. For example, “P6" could
be implemented with a 4-pin connec-
tor to bring in the 4-bits BCD from
the switch matrix and a 3-pin
connector to bring out the spare two
Port B bits and ground. This allows
a more modular system where the
thumbwheel switch cabling is completely
separate from the cabling to those two
spare bits. Likewise, connectors P2 and P3
may be partitioned into subsets.

Note that Julieboard signals ENPHACC,
SHIFTEN, and BANKSEL are not present-
ly used, but could be in future versions.
One advantage of using the DB25 is that an
opposite-sex multiple DB25 “backplane™
arrangement can be used to allow addition
of future boards to the set. (For example, a
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Machine Code Listing (Modified .S19 File)

8113 1000 40060000000000000066A31001000000 7C
5113 1010 0066D762A329040000680A4DBEF1316B A3
S10B 1020 00673ED32E6BBF61 93

S113 0100 ABFFB704A6FFB700A600B705A6FFB706 6B
S113 0110 AB7FB702A600B7B0B7B1B7B2B7B3B7B4 4A
S113 0120 B7B5B7B6B7B7AE00A67FCD0209A6BFCD A7
S113 0130 0209A6DFCD0209A6EFCD0209A6F7CDO02 7A
S113 0140 09A6FBCD0209A6FDCD0209A6FECD0209 32

S113 0150 3FA83FA93FAA3FAB3FACAENOCDO1D1AE 13
S113 0160 01CD01D1AE02CD01D1AE03CD01D1AE04 9A
S113 0170 CD01D1AE05CD01D1AE06CD0O1D1AEQO7CD B5
S113 0180 01D1BBASCD01DDB6A9CD01DDBEAACDO1 58
S113 0190 DDBBABCD01DD1A02CD01FF1E02CD0O1FF 9C
S113 01A0 1F02CD01FFCC012698B79FB6ACDI1020 11

S113 01B0 B7ACB6ABD91018B7ABB6AADI1010B7AA 5A
5113 01CO B6A9D91008B7A9B6ABDA1000B7A8B6IF 80
S113 01D0 81E6B02707CD01A84ACC01D381BFIEAE EA
S113 01E0 08CD01EA5A26FABE9ES14824051B02CC 9A
S113 01F0 01F41A029D9D9D1D029D9D9D1C0281B7 C7
S113 0200 9FA6104A26FDB69F81B700CD01FFB601 17
S10A 0210 43A40FE7B05C81 79
5105 1FFE 0100 DC
S9030000FC

T-R adapter/amp board and updated soft-
ware will allow me to use this combo in
VFO service for my Atlas 210 transceiver.)

My favorite use for the stand-alone com-
bo is as the LO for a tunable mixer. | have
a Mini-Circuits SRA-1 mixer in a BNC-
equipped box: The RF port goes to the an-
tenna, the LO port goes to the Julieboard,
and the IF port goes to a surplus crystal-
controlled SSB/AM receiver tuned to 6.300
MHz. I program the Julieboard to produce
an output 6.300 MHz above/below the de-
sired frequency, set the proper sideband,
and . . . voila! Someday, I will mod the
software so I won’t have to do the frequen-
cy offset in my head.

Of course, this controller is suitable for
controlling things other than just
Julieboards. For example. one of the newer

“Not having to wait for boot-up

is great and there is a

noticeably lower RF noise level

vs. the PC.”’

high resolution D/A converters could be
driven to make a digital power supply or
voltage source. How about -16.384V to
+16.383V adjustable in 1 mV steps via
thumbwheel? Or one of the new PLL chips
and thumbwheels for a synthesized 6m or
2m rig?

There is no reason why the processor has
to be a "6805 (or even a Motorola device).
For example, PIC chips are available via
DigiKey, and one quite intriguing product
is a “BASIC stamp” which runs BASIC
programs kept in an on-board EEPROM

and is about the size of a large postage
stamp.

What’s Next?

I plan to evolve my design as [ go, and
add (in rough order):

*External BCD display via "595 shift
registers.

*Option for up/down non-mechanical
tuning.

«SCI support (remote operation via serial
port).

*EEPROM support.

*Offsets for use as transceiver VFO.

Conclusions

I have had the stand-alone controller
running the Julieboard DDS synthesizer in
my shack for several weeks and
am very happy with it. I can’t wait
to incorporate it in my portable
QRP transceiver project. Right
now, | have the best of both
worlds—if I need special program-
ming functions, the Julieboard can
be unhooked and reconnected to
the PC; otherwise, it is left at-
tached to the Kendraboard for gen-
eral purpose operation. Not having to wait
for boot-up is great and there is a notice-
ably lower RF noise level vs. the PC.

Personal Note

Why “Kendraboard”? Readers familiar
with the “Julieboard™ article will recall
that Julie had two (now three!) sisters
and that they expected equal treatment.
Kendra thought that naming the controller
after her was a great idea. Now Karen
wants to know when I'm going to do her

board . .. ﬂ



Explore The World of Quorum Wefax

Wefax Explorer

Integrated Wefax / APT Receiver and Scan
Converter with Qfax software.

$695.00 complete

shipping and taxes not included

The Best Price / Performance. Period!

Constructa Wefax / APT reception system from individual component receivers, scan converters and image processing software
and you’ll spend more money for fewer features, poorer performance, no automation and a jungle of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you're receiving the highest quality images possible. The
Explorer is backed by a 1 year limited warranty and the extensive experience of the leading Wefax hardware manufacturer.
Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military systems.

== ==l QFAX Features [FF
SR RO S e B GOES / Meteosat Wefax Reception A e =z
B NOAA / Meteor APT Reception

B HF Nafax Reception

B Dual RF ports for geosync and polar
reception under software control

B Integrated preamp and down con-
verter power inserters

B 50 user definable configurations

W Software controlled receiver with 2
UHF, 10 VHF memories and scan

B On board audio amplifier and
speaker with software controlled vol-
ume, squelch and mute

B Automatic Unattended Animation
works continuously

M Integrated Satellite visibility pre- M 8 bit data for up to 256 gray levels M Ephemeris based NOAA APT navi-

diction with automatic capture for @ vi.. o0 4 p to 1280 x 1024 256 color gation with geo-political and Lat-
up to 8 satellites simultaneously Lon overlays

B Use TIFF, GIF or PCX file formats

B Automatic time and ephemeris and convert to BMP, JPEG, EPS B NOAA Tools show satellite path,
stamping for navigation and binary ' : Lat-Lon of cursor, distance and
bearing to reference point
. 2 ?dﬂjprﬂngbk SEMHIEFS . Cﬂﬂﬁ"ﬂsf, Eﬂ-gflﬂlﬁss, 3D Eﬁgff, - iy -
W Automatic digital gain lock in Sharpen, Smooth, Noise, Histo- B Automatic Temperature Calibration
ALL modes, PLL clocking grams and other image processing M Color Palettes and NOAA curves

Quorum Communications, Inc. FAX(214) 915-0270

8304 Esters Blvd. - Suite 850 - Irving, Texas 75063 (214) 9Y15-0256 BBS (214) 915-0346
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Number 5 on your Feedback card

by Steve Katz WB2WIK/6

The Azden PCS-7500H
6 Meter FM Transceliver

Azden Corporation

147 New Hyde Park Road
Franklin Square NY 11010
Telephone: (516) 328-7501
Fax (516) 328-7506
Orders (800) 643-7655
Price Class: $389

50 waltlts on 6 in an attractive, low-cost mobile.

Azden Corporation is the only manufactur-
er of monoband mobile FM transceivers
for all the popular bands from 28 through 440
MHz and really has a corner on the market
for 6 and 10 meter FM rigs. When given the
opportunity to review the new PCS-7500H
6 meter FM rig, | was happy to jump right on
it, since the 50 MHz band is full of FM sim-
plex and repeater activity here in Southern
California.

Six meters is a unique band that combines
the propagation advantages of both VHF and
HF. For line-of-sight (direct wave) work, 6 is
not much different from 2 meters or 135 cm
(222 MHz), although the longer wavelength
produces less rapid signal strength flutter.
Because a quarter-wavelength at 6 meters is
about 4'9" long, peaks and nulls in signals
are produced by considerably more move-
ment than, say, at 2 meters, where a quarter-
wave is only about 19", Tropospherically-en-
hanced propagation, especially “tropo duct-
ing,” occurs less on 6 than on 2 or the higher
frequency bands, making those occasional
DX contacts a bit more rare; however, the 50
MHz band does afford its users much more
frequent sporadic-E (“E-skip") propagation,
especially from May through July, and again
in December, and 1,200-mile QSOs on 6 me-
ters are not rare. Plus, 6 meters enjoys occa-
sional F-layer propagation, producing con-
tacts to several thousand miles with relatively
low power during solar-cycle peaks. If you
haven't tried 6 yet, it is surely an interesting
band that has its share of die-hard users.

Overview

The first thing anyone notices about the
PCS-7500H (or any of the new Azden PCS-
7000 series) is how incredibly beautiful it is to
look at. It is a fine-looking radio, with every
single panel button illuminated with a dark or-
ange glow for easy viewing. The LCD display
screen is similarly backlighted and has a
warm, inviting glow. Even the push-buttons
on the DTMF (“touch-tone”) microphone are
all illuminated; a nice touch. The rig comes
equipped with a convenient and sturdy
mounting bracket, a PTT/DTMF microphone,
a long DC power cable with the positive side
fused, a connector disconnect point about
eight inches from the rear of the radio, and all
mounting hardware. It also comes with a
CTCSS ("PL") encoder built in. The PCS-
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7500H is rated to produce 50 watts RF output
power (with a 10 watt “low power" mode front-
panel selectable), programmable frequency
steps, and other features normally found on
modern FM transceivers.

The PCS-7500H has good and bad points,
and I'll try to discuss both fairly. | like thought-
ful touches, with which the Azden is loaded.
For example, they used a flat-blade automo-
tive-style fuse in the DC power cable. Small
point, but these have real advantages over
the old-fashioned 3AG, AGC, MDL (etc.)
glass cartridge fuses used in most other
equipment: They can really handle a lot of
current without thermal meltdown, are readily
available at gas stations, and are very inex-
pensive. | also like the connectornzed power
cable, which uses an automotive-style mold-
ed connector set that has also proven its reli-
ability in years of service. Its coaxial antenna
cable receptacle, a standard “UHF" S0O-239,
is firmly mounted to the rear panel of the ra-
dio, not hanging on a short coax extension
cable as in many modern mobile rigs. Its
hand-held PTT microphone has a solid feel
and produces excellent transmit audio. (More
on this later.) Its receiver audio is full, loud
and undistorted, and sounds better than
many mobile rigs. And the rig is beautiful, es-
pecially at night when one can enjoy all the
warmly lit controls. The Azden can accommo-
date any frequency “split” between transmit
and receive, since each channel can be sep-
arately programmed (into memory) with
TX/RX frequencies, and its 20 memories are
adequate for 6 meters. As with all modern FM

rigs, each memory will store frequency "split’
and PL tone (if required).

| also like the built-in heat-sink fan in the
PCS-7500H. It activates after a few minutes
of continuous transmission at normal room
temperature and helps maintain a “cool-to-
the-touch” heat sink, undoubtedly prolonging
the operating life of the final amplifier stage.

On the other hand, the Azden is full of
quirks, some of which | found a bit annoying.
First, the PCS-7000 series all seem to share
one instruction manual, written around the
PCS-7000(H) 2 meter rig. The PCS-7500H
manual contains an “addendum” sheet (one
page) which modifies the PCS-7000 manual
to suit the 6 meter rig, but this means refer-
ring back and forth between two sets of infor-
mation. And the original PCS-7000 manual
contains mistakes and typographical errors.
Most aren’t meaningful, but | started to proof-
read the manual in search of errors and
stopped when | found a dozen by the fourth
page. This reminded me of how badly written
the older Japanese equipment manuals used
to be, before the manufacturers employed
English-speaking technical writers to make
them better.

Next, there is no easy way to use the rig
with tone-activated (CTCSS) repeaters when
in the "VFO" or "Direct” mode. PL-tones are
easily programmed into memory, and once
this is performed, tone-activated repeaters
are easy to use; but if you're “scanning
around” looking for activity in an unknown re-
gion and stumble across a tone-activated re-
peater not already in memory, there's no easy

P TRANSCEIVER
BCAN




Last
chance

to buy

&l COMMUNICATIONS
ELECTRONICS INC.

Emergency Operations Center

New FCC Rules Mean Last Buying
Opportunity for Radio Scanners

Recently, 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. The Electronics
Communications Privacy Act prohibits the inten-
tional interception of cellular telephone transmis-
sions. Supplies of scanners that are capable of being
modified to receive full 800 MHz. coverage such as
the Bearcat 200XLT and 2500XLT are in very short
supply. If you need technical assistance or recom-
mendations to locate a special scanner or solve a
communications problem, call the Communica-
tions Electronics Inc. technical supporthotline
for $2.00 per minute at 1-900-555-SCAN.

Bearcat® 2500XLT-]
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,
849.0125 - 868.9950, 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
4000 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 antomatic frequency sorting feature for faster
scanning within each bank. Order your scanner from CEL

A modification sheet with instructions to restore full
800 MHz. coverage for the Bearcat 2500XLT or Bearcat

200XLT may be ordered for $8.00. To order any Bearcat
radio product call 1-800-USA-SCAN.

Great Deals on
Bearcat Scanners
Bearcat 8500XLT-] base/mobile $369.95
Bearcat 890XLT-J base/mobile .. $244.95
Bearcat 2500XLT-) handheld$339.95
Sportcat 150-] handheld.............$199.95
Bearcat 760XLT-] base/mobile ..$199.95
Bearcat 700A-] info mobile........$149.95
Bearcat 560XLA-] base/mobile ....$84.95
Bearcat 220XLT-] handheld ....... $229.95
Bearcat 200XLT-J handheld .$199.95
Bearcat 148XLT-] base/WX alert.$88.95
Bearcat 120XLT-] handheld .......$159.95
Bearcat BCT2-J info mobile ....... $139.95

NEW! RELM® WHS150-)
List price $481.67/CE price $339.95/SPECIAL

16 Channel - 5 Watt VHF scanning transceiver
Size: 2.45" Wide x 1.38" Deep x 6.4" High
Fre range:148.000 to 174.000 MHz. conltinuous coverage.
Will also work 144.000-148.000 MHz. with reduced performance.
The RELM WHS150 is our most popular programmable five watt,
16 channel handheld transceiver with built-in CTCSS, which may
be programmed for any 39 standard EIA tones. The full function,
DTMF compatible keypad also allows for DTMF Encode/Decode
and programmable ANI. Weighing only 15.5 oz., it features dealer
programmable synthesized frequencies either simplex or half
duplex in both 5.0 and 6.25 KHz. increments. Other features
include scan list, priority channel, selectable scan delay, selectable
5 wait/1 wait power levels, liquid crystal displ:;y, time-out timer
and much more. When you order the WHS150 from Communica-
tions Electronics Inc., you'll get a complete package deal including
antenna, battery, belt clip and user operating instructions. Other
accessories are available. A leather carrying case with swivel belt
loop part #LCWHS is $49.95; rapid charge battery charger, part
*BCWHS is $69.95; speaker/microphone, part *SMWHS is $54.95;
extra ni-cad battery pack, part #BP0OO7 is $59.95. The radio
technician maintaining your radio system must order program-
ming instructions part #PI150 for $18.00 to activate this radio.

Bearcat® 8500XLTJ

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
Freq 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 - 359.995 MHz (AM)
400.000 - 511.995 MHz. (NFM), 512.000 - 549.995 MHz. (WFM)
760.000 - 823.9875 MHz (NFM), 849.0125 - 868.9875 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 keep up with the action. Other features
include VFO Control - (Variable Frequency Oscillator) which
allows you to adjust the large rotary tuner to select the desired
frequency or channel. Counter Dispiay - Lets you count and
record each channel while scanning. Awufo Store - Automati-
cally stores all active frequencies within the specified bank(s).
Auto Recording - This feature lets you record channel activity
from the scanner onto a tape recorder. You can even get an
optional CTCSS Tone Board (Continuous Tone Control Squelch
System) which allows the squelch to be broken during scanning
only when a correct CTCSS tone is received. 20 banks - Each
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; PS002 DC power
cord - enables permanent operation from your vehicle's fuse box
$14.95; MB0O 1 Mobile mounting bracket $14.95; BCO05 CTCSS
Tone Board $54.95; EX711 External speaker with mounting
bracket & 10 feet of cable with plug attached $19.95. The
BC8300XLT comes with AC adapter, telescopic antenna, owner's
manual and one year limited warranty from Uniden. Order your
BCB500XLT from Communications Electronics Inc. today.
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The Uniden GMR100 is 2 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 ni-cad battery, AC adapter/
charger, belt clip, F.C.C. license application and more.

Cobra 2000GTL:J SSB Deluxe CB Base $389.95
Uniden GMR100-J] GMRS Handheld .....$159.95
Uniden WASHINGTON-] SSB CB Base . $189.95
Uniden GRANTXI-] SSB CB Mobile......$139.95
Uniden PRO538W-] CB & Weather-........ $59.95
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Gellular Modifiable Scanners

ICOM AH7000-) super wideband discone type antenna ............... $99.95

Grundig Satellit 700-] portable with 512 memory &AC adapt. .. §389.95
Grundig Yacht Boy 400-] digital portable shortwave ... §199.95
Grundig Yacht Boy 230-] portable shortwave ............ceicees §139.95
Sangean ATS202.] ultra compact 20 memory shortwave ............ $79.95
Sangean ATS606-] ultra compact 45 memory shortwave ... £149.05
Sangean ATS606P-] shortwave with antenna & AC adapter _..... $169.95
Sangean ATS800-] portable 20 memory shortwave ... $69.95
Sangean ATS803A-] portable with SSB reception & AC adapter . $159.95
Sangean ATSB08-) portable 45 memory ShOrtWave ... $159.95
Sangean ATSE18-] portable without cassette recorder ................. $189.95
Sangean ATSS18CS] with cassette recorder ... $209.95

Sangean ANT6(-] portable shortWave ANIEANA «..........coomeccervecrioeernas

Public safety agencies responding to hazardous materials incidents
must have accurate, up-to-date weather information. The Davis
Weather Monitor 11 is our top-of-theline weather station which
combines essential weather monitoring functions into one incredible
package. Glance at the display, and see wind direction and wind
speed on the compass rose. Check the barometric trend arrow to see
if the pressure is rising or falling. Our package deal includes the new
high resolution 1/100 inch rain collector part #7852-], and the
external temperature/humidity sensor, part #7859.]. The package
deal is order #DAV1-J for $524.95 plus $15.00 shipping. If you have
a personal computer, when you order the optional Weatherlink
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-]. For Apple Mac Plus or higher including Quadra
or PowerBook, order part #7866-J.

Uniden EXPS200-) 900 MHz. 2 line cordless phone ..
Uniden EXP910:3-] 900 MHz 1 line cordless phone ......ocoeereeree
Cobra CP910] 900 MHz. spread s m cordiess phone ...

ICOM GP22-] handheld global positioning SYSIEM ... cerscsssmsmamacies
WR200:] weather radio with storm alert ... BRI $39.9
RELM WH5150-] VHF handheld 5 watt, 16 ch. transceiver .............. ;
RELM RH256NB-] YHF 25 watt synthesized transceiver ... $280.95
Ranger RC12950-] 25 watt 10 meter ham radio ......ccoemminecmn $244.95
Ranger RCIZ970-] 100 watt 10 meter ham radho ... $360.95
Umn LRDOOOOW1-] Super Wideband Laser/Radar Detector ........... $169.95
HCPC-} HamCall CD Rom for IBM PC by Buckmaster Publishing ........ $39.95
PWE-J Passport 1o Worldband Radio by IBS ........coorcovecmrsicienns $10.95
POL1-] Pelice Call for CT, ME, MA, NH, NY, R, VT .ccciiiiees $5.95
POL2] Police Call for DE, MD, MJ, PA voooooveeocceiccsrssissimsissiissssmsaness $5.99
POL3-) Police Call for Michigan & OMo ... iiirinrinen 35.95
POL4-] Police Call for IL, IN, KY, WL ... mmmsmimnsimmsssminissossses $ 2409
POLS5] Palice Call for 14, KS, MN, MO, NE, ND, 8D _.......ooocmvmmcroseer. $5.95
POLG-J Police Call for DC, FL, GA, NC, PR, 5C, VA, WV ... $5.95
POL7] Police Call for AL AR, LA, MS, OK, TN, TX oocooecirecerrorns $5.95
POLS] Police Call for AZ, CO, ID, MT, NM, NV, UT, WY ... $5.95
POLS] Police Call for California, Oregon & Washington .....creeeer $5.95

ANTE-] VHF scanner/VHF transmitting antenna PL259 connector ...... 2095
ANTMMBNC-] magnet mount scanner antenna w/ BNC connector ..... $29.95
ANTMMMOT-] magnet mount scan antenna w/Motorola plug ............. $29.95
ANTMMPL-] magnet mount scan antenna with PL259 connector ....... $29.95
ANTSGBNC:] glass mount scanner antenna with BNC connector ... §20.95
ANTSGMOT-J glass mount scanner antenna with Motorola jack ........ $29.95

It's easy to order from CEl Mail orders to: Communications
Electronics Inc., Emergency Operations Center, P.0. Box 1045,
Ann Arbor, Michigan 48106 U.S.A. Add $15.00 per radio for
U.P.S. ground shipping and handling in the continental U.5.A
unless otherwise stated. Add §8.00 shipping for all accessories
and publications. Add $8.00 shipping per antenna. For Canada,
Puerto Rico, Hawaii, Alaska, P.O. Box, or APO/FPO delivery,
shipping charges are two times continental U.S. rates. Michigan
residents add state sales tax. No COD's. No returns or ex-
changes after 15 da{’s. 10% surcharge for net 10 billing to
qualified accounts. All sales are subject to availability, accep-
tance and verification. Prices, terms and specifications are
subject to change without notice. We welcome your Discover,
Visa, American Express or MasterCard. Call 1-800-USA-5CAN to
order toll-free. Call 313-906-8888 if outside the U.SA. FAX
anytime, dial 313-663-8888. For technical assistance to
solve your communications problem, call the Communi-
cations Electronics technical support hotline for §2.00
per minute at 1-900-555-SCAN. Order your new electronic

equipment from Communications Electronics Inc. today.

Scanner DHetribation Center and CE are irademarks of unlcations Electronics Ing.
Sabe dated 771794 - 1074194 AD #06045

For credit card orders call

1-800-USA-SCAN

Communications Electronics Inc.

Emergency Operations Center

P.0. Box 1045, Ann Arbor, Michigan 48106-1045 USA.
For information call 313-996-8888 or FAX 313-063-8888

EN Copyright © 1994 Communkcations Ebectronscs nc
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%pedn Vision & Speclra Plus.
eal-time audic spectrum analyzers. Full control

over FFT size, sampling rate, scaling, gain, and
averaging. Requires 386 or better, Windows 3.1
and any Windows compatible 8 or 16 bit soundcard.
“-A stroke of brilliance...a groundbreaking and
valuable program.”-Monitoring Times

“~Knock-your-socks-off quality!”- Harold Price,
QEX Magazine, Dec. '93
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All display formats included with either package.
60 day money-back guarantee.

. Also available: ‘RF Vision', Ask us aboutitl

300401-3472 fax/voice 206-697-3472

Visa, MasterCard, Check or Money Order

Pioneer Hill Software
24460 Mason Rd., Poulsbo, WA 98370
S & H included, foreign delivery add $10.00

Demo disk $4.00 (credit toward purchase)

In Austrailia: ME Technologies

PO Box 50, Dyers Crossing NSW 2429, +61 65-50-2200
In Sweden: PICS Corporation

PO Box 37, 440 41 Nol, +46 303-42935
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way to access it without programming the
required frequency, offset and tone data into
memory first. Azden did provide me with
an updated sheet entitled, “Error in Azden
PCS-7000H Instruction Manual® which does
describe how to use a PL tone in the “Direct”
mode, but the procedure is so complicated
it couldn't possibly be performed while driv-
ing.

The rig's 20 memory channels are stored
in two banks of 10, called A0-9 and B0-9. No
big deal, although simply calling them 0-19 or
1-20 might have been nicer. But the rig al-
ways “powers up” on memory AQ, regardless
of where you used it last. This is frustrating,
especially since all my other modern FM
transceivers “remember” where they were
last used and "power up” on the last-used
channel.

Also, there's no VFO/memory knob of any
kind on the Azden, nor may frequencies or
memory channel numbers be entered directly
with keypad strokes. The only way to go from,
say, memory A3 to memory B5, is by using
the “up” or “down” buttons (either on the front
panel or on the PTT microphone) to go
through all the memories in between. And if
you depress the “up” or “down” button more
than momentarily, the rig begins scanning
through the memory channels very quickly,
much too fast to stop on the channel of your
choice. With the technology and chip sets
available today, there's no reason for any
channelized radio to not have “direct frequen-
cy entry” with keypad strokes. (That is, if you
wish to “dial up” 52.525 MHz, you'd just de-
press 2-5-2-5 on the keypad, and the rig
would go there instantly.) This used to be
tricky in the old days, but can now be done
with one $2 chip. In Azden's defense, howev-
er, | must admit that many modern FM mobile
rigs still don't contain this feature. Darned if |
know why not.

Another minor annoyance is that a user of
the PCS-7500H must refer to a “Tone Code
Table" when programming PL tone frequen-
cies. That is, the CTCSS frequencies, of
which there are 38 in common use, are not
actually displayed by the Azden during the PL
selection process. Instead, tones are select-
ed and displayed by two-digit codes which
might only be memorized by The Amazing
Kreskin. Since I'm not so amazing, | had to
constantly refer to a chart on page 14 of the
instruction manual to determine which two-
digit code corresponded to each PL tone fre-
quency. For example, Code "19” corresponds
to a CTCSS frequency of 127.3 Hz. Sid Wolin
at Azden in New York did advise that the
newer-generation PCS-7000 series (unavail-
able at this writing) would incorporate a new
microprocessor which allowed direct PL fre-
guency address and readout, as on their
handie-talkies.

Programming the PCS-7500H takes some
getting used to if you are more familiar with
one of the other brands of equipment. It's not
difficult, but might be too complex for use “on
the fly" while driving. Again, to be fair, most of
the mobile rigs I've used are too complicated
to program without focusing complete atten-

tion on the task. But the Azden instruction
manual makes the job sound more difficult
than it is, with 12 paragraphs assigned to the
description. The Azden is unique in that it on-
ly stores the memory data when you turn the
rig off, and then back on. To quote from the
manual, “Note: Be sure to turn off the power
when you have completed programming. This
procedure is required to get each setting pro-
grammed in and then to get out of the pro-
gramming mode.” Weird, but it works.

With all these quirks to write about, you
may get the idea that | really don't like the Az-
den. This isn't true. | do like the rig, but it took
more getting used to than it should have. In
terms of performance, the Azden is an im-
pressive package.

The Technical Side

One thing | like a lot is that Azden provides
“full-sized” schematic diagrams for their rigs.
They are clear and easy to read without a
magnifying glass, and will be of value to
those who like to perform modifications or do
their own service work. The schematic for the
PCS-7500H reveals the transmitter final pow-
er amplifier to be discrete (2SC2097), rather
than a molded hybrid “brick” (modular) ampli-
fier as used by most other manufacturers. |
like the discrete approach better because it is
more user-serviceable for reasonable cost.
Should the PA “final” ever go out, it will be
much cheaper to replace a $10 transistor
than a $90 module. Not that | would expect
the final to fail; the people at Azden assured
me they've never seen one fail yet.

The PA circuit board also contains a dis-
crete driver stage (25C1972), the thermal
detector which switches on a cooling fan if
the heat-sink temperature gets too hot, the
VSWR protection detector circuit (which
shuts the transmitter down if a gross antenna
mismatch occurs), and a bandpass filter
circuit which is in line with the antenna to
both the receiver and the transmitter. PA
stage tuning is accomplished by a three-sec-
tion low-pass matching network. One draw-
back to the discrete PA stage is its critical
tuning: The PCS-7500H does deliver 50 watis
as rated into a perfect 50 ohm resistive load,
but power output falls off rapidly when the
transmitter is faced with any mismatch at all.
The antenna | used for most of my testing, a
vertical with a measured VSWR of 1.5:1, only
allowed the transmitter to deliver between 28
and 42 watts, depending on the operating fre-
quency and exact nature of the mismatch.
Some of the “brick” stages, while costly to re-
place, are more forgiving of mismatches.

The receiver's front end, a 3SK101 dual-
gate MOSFET, is protected against transients
by “back-to-back” signal diodes and features
bandpass tuning of both its input and output
to help reduce interference and intermodula-
tion from adjacent services. The first RF mix-
er, another 3SK101 with an output of 14 MHz,
is followed by a four-pole crystal filter whose
output drives the IF SYSTEM integrated cir-
cuit, an MC3361D. The receiver's second IF
at 455 kHz is filtered by a 15 kHz bandwidth
ceramic filter, type KBF455R15A. The receiv-



er isn’t razor-sharp, but suffices nicely with
the 20 kHz channel spacing commonly used
on 6 meters. One might think that a VHF rig
with a first IF at 14 MHz could be easily inter-
fered with by strong 20 meter signals, but |
didn't find this to be a problem.

The transmitter uses what Azden proudly
describes as “true FM" for modulation, and |
guess it is, with the microphone amplifier
stage directly driving the VCO variable-ca-
pacitance tuning diodes. However, I've never
been able to tell the difference between “true
FM" and “phase modulation,” since, mathe-
matically speaking, one is the reciprocal of
the other and a phase-modulated signal,
when integrated, becomes “FM.”

| did have a problem with the unit as re-
ceived, in that the transmitted modulation was
tinny and distorted. Azden was surprised to
hear this, and immediately shipped a new mi-
crophone, thinking that was likely to be the
problem. It was, and the new microphone
produced clear, crisp modulation that re-
ceived compliments on the air. (| must say,
Azden’s service in this instance was remark-
able. They must have shipped the new mike
the day | called them on the telephone, be-
cause | received it the next day, 3,000 miles
away!)

One thing | think is a bit “clunky"” about the
Azden is that it uses an old-fashioned relay
for transmit-receive RF switching. Relays
work fine, and Azden claims they've never
had one fail, even in prolonged packet radio
service, but their switching "turnaround”
speed is rather slow compared with solid-
state switches, and if the radio is used for
packet, the user may have to re-set switching
parameters in his TNC program. | was used
to using 30 milliseconds (mS) or less in pack-
et switching, but this is too fast for a relay. I'd
recommend more like 300 mS for a relay-op-
erated rig. There's not a lot of packet activity

on six anyway, but if you really wanted to, you
could home-brew a PIN diode modification
fairly easily.

A listing of manufacturer’s ratings vs.
bench measurements made on the PCS-
7500H is contained in the sidebar.

Summary

It took me a while to get used to the Az-
den. It does have quirks, as described earlier,
that make it more troublesome to use than I'd
like. But for an affordable, single-band 6 me-
ter FM rig, it's almost the only game in town.
Same goes for 10 meters, with the PCS-
7800H. | understand the Southern California
Six Meter Club, which actively promotes the
use of this band, has ordered a great number
of these radios for their members and they
are well accepted. In speaking with local 6
meter repeater owners, | found they were all
very aware of the Azden and were either us-
ing one personally or had at least had their
hands on one. It does disturb me a bit that
the transmitter power output falls off so
sharply when connected to other than a per-
fect load, but since the FM subband on 6 me-
ters is a narrow window of our spectrum (3
MHz), | suppose anyone with a lick of sense
could tune his antenna to provide a good
match if he had to.

The radio as reviewed is good. With the
improvements Azden has planned, such as
eliminating the two-digit PL tone codes, it will
be even better. If they also rewrote the in-
struction manual, and had one specifically
dedicated to the PCS-7500H, it would be bet-
ter still. f[Factory Note: New and improved
manuals are in the works.] On a scale of one
to 10, with a "10" being perfect, I'd rate the
PCS-7500H a strong 8: a good rig for the
money and, as | said earlier, maybe the only
game in town for a modestly-priced 6 meter
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Variable

TX output power
RX sensitivity
Squelch sensitivity

Frequency coverage

ltems unspecified by manufacturer, but noted:

10, varies with frequency and VSWAH.

1 bar = 0.9uV (-108 dBm)
2 bars = 1.2uV (-106 dBm)
3 bars = 14uV (-104 dBm)
4 bars = 1.8uV (-102 dBm)
5 bars = 2.0uV (-101 dBm)
6 bars = 2.2uV (-100dBm)
7 bars = 3.0uV (-97.5dBm)
8 bars = 4.0uV (-95dBm)
9+10 bars = 55uV (-92 dBm)

FM receivers.

Manufacturer’s Specifications vs. Bench Measurements

Specification
50 watts (high)
<(0.35uV/20 dB NG
<0.12uV threshold

Selectivity 15 kHz/-60 dB 15 kHz/-57 dB
RX audio output 2W, 10% THD 2.2W. 10% THD
Power consumption 0.6A RX 0.5A RX

50.0-53.995 MHz

*Receiver Sensitivity is usually measured in uV/12 dB SINAD. For comparison purposes, the 0.35 uV/20
dB Noise Quieting would be a lower number if measured using SINAD. At 50 MHz, the difference in this
specification for anything less than 1 uV is not critical.

Display window bar graph, number of bars illuminated for 50W TX oulput: 10. For 10W TX output: 3 to

Display-window bar graph used as RX S-meter, number of bars illuminated vs. received signal level:

Note: The 9th and 10th “bar” in the bar graph display illuminate together. Signal level change from
“S17 (1 bar) to “59+" (all 10 bars) is 16 dB. This makes the resolution extremely good for weak signal
beam peaking, but results in “full-scale” readings for any reasonably strong signal. Not uncommeon for

Measured

47-52\W (H)
0.30uV/20 dB NQ*
0.10uV threshold

50.0-53.995 MHz

640 X 480 DOT
LCD DISPLAY

AL LR,

Sharp # LMB4P70 |
Brand new 640 X 480 dot LCD flat panel display with
on board high speed drivers and built-in CCFT back-
light (inverter not included). Logic voltage: 5§ Vde.
LCD driver voltage: -16.2 Vdec. Viewing area 6.8" X
5.1%. Overall module size: 10.1" X 6.23" X 0.33".
These displays sold for over |

$300.00 new. Includes spe:s 4 5
each

and hook-up information.
JUMBO LEDS

e e e

CAT # LCD-17

JUMBO SAVINGS

Liton # LTL 327C - 8BMM

Ideal for eye-catching indicators and displays. A recent
guantity purchase of these BIG, Bmm diameter, red dif-
fused LEDs enables us to provide some very special
pricing. The leads on these devices have been trimmead
to 0.325", leaving plenty of room for soldering. Normal-
ly these parts would sell for more than twice our price.
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CAT # LED-23 mqugﬂr nsg 5.00
4
| 5f0r$ 1 00| ¢i20.00

BN 100 MA. FULL SCALE

Large,

4.5" diameter Mil-Spec panel
{ meter. 3.5" dia. viewing area.
] Zero adjustment knob.
d White face. Scales in
‘4 green, black and blue
4 letters. Three AC and

three DC volt scales;

0-2.5, 5 and 10. One

resistance scale from

0 to infinity. Includes mounting
4 hardware, rubber gasket.
" 1.25" behind panel depth,

-
III

CAT # MET-42

OPTO SENSOR

@ OPTEK # K-3010
0.20" gap.
E carsosuaa 2 for 5 I 00

ORDER TOLL FREE {

1-800-826-5432

CHARGE ORDERS to Viza, MasterCard or Discover

4 TERMS: Minimum order $10,00, Shipping and handling Tor tha 48 continantal

.-;: L5 A $4.00 par order. Al others including AR, HIL PR or Camada must pay full
4 shipping. Al orders delivered In CALIFORMNIA must include local state sales fax.
Quantilies Limited. M0 C.0.0, Prcas subject o changse without notics,

MAIL ORDERS TO:
ALL ELECTRONICS
CORPORATION
P.O. Box 567

CALL, WRITE of
EAX for a Free

64 rage

1 cATALOG

Outside the U.S.A.
‘A send $2. C"D Pﬂs"age
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Van Nuys,
California
91408
FAX (818) 781-2653




A Novel Dual-Band, Single

Number 6 on your Feedback card

Feedline, VHF/UHF Antenna

Good performance for less than a sawbuck.

he introduction of modern 2 meter/440

MHz dual-band transceivers has ushered
in a new era in VHF/UHF amateur antennas.
For mobile operation, including handhelds,
small helical-wound antennas have been de-
signed to cover both bands for dual opera-
tion. Other types. used mostly in mobile ap-
plications, include quarter-wave vertical ele-
ments (2 meter band) that have a phasing
coil positioned at a quarter wave (440 MHz)
from the feed point for additional operation
on the three-quarter meter band. Both types
suffer from basic design deficiencies and
various trade-offs associated with these
forms.

The basic quarter-wave antenna cut to fre-
quency is a well-behaved radiator when
properly configured. Its one drawback 1s that
it will only work on one band. This is where
various modifications such as phasing coils,
stubs, traps and the like come into play. to
make it perform at other bands as well. An
old matching trick from the 1950s is resur-
rected here to enable the design of a dual-
band antenna that will allow simultaneous
operation on both VHF (146 to 148 MHz)

Photo A. The dual-band mobile setup on a
truck roof.
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by Don Schendel W7KOH

and UHF (440 to 450 MHz) with reasonably
well-behaved characteristics. 147 MHz and
440 MHz were chosen as the design centers
by virtue of their relationship to band activi-
ty. Notice a key feature here: The two fre-
quencies relate by a factor of 3!

Photo A shows the actual antenna in a ve-
hicle application. This application is good
because of the large metal roof that provides
a good ground plane for operation. It also
provided a good test bed for performance
data such as feed impedance, VSWR, anten-
na pattern, and the like. Photo B shows a
close-up of the constructed antenna. Its basic
parts are a length of steel piano wire, a
small-diameter brass tube, a PL259 connec-
tor and some epoxy adhesive or silicone
sealant, The total part cost, not including la-
bor, is less than a $10 bill.

Figure 1 shows the basic relationships in-
volved in the function of the antenna. First,

the antenna functions as a standard quarter
wave on the 2 meter band, working into a
ground plane—in this case, the vehicle’s
roof. The feed impedance measured at the
base of the antenna is approximately 40
ohms at 147 MHz. The vertical length (L) of
the antenna is three-quarter wavelengths at
440 MHz. Length S of the sleeve is a quarter
wavelength at 440 MHz (6.5") and is electri-
cally/physically connected to the 50 mil pi-
ano wire at the bottom of the configuration.
Since I scavenged a short piece (7.0") of
nickel-plated brass tube from an old antenna
rod that happened to have an outside diame-
ter of approximately 0.35", soldering the
wire and cut-bent bottom end of the brass
tube was no particular problem. It should be
noted that the wire must run down the center
of the tube and stay parallel to the inside of
the tube for its entire length. The top of the
brass tube should be sealed with either a
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Figure 1. Detailed drawing of the dual-band antenna.
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To Antenna
Feedpoint

_——

4 - 20" Radials
Each Bent Down
30 Degrees From
Horizontal

Right Angle

@ Bracket

Figure 2. The dual-band antenna set up for a base station.

good grade of epoxy adhesive or silicone
sealant. The top end of the brass tube stays
“Electrically Open™ to the vertical wire!

The brass tube acts as a coaxial
sleeve/transformer. sometimes referred to as
a “Bazooka,” when operated on 440 MHz.
The sleeve allows the top portion of the an-
tenna to radiate as a bottom-fed half-wave
vertical. The gain is 3 dB greater than a stan-
dard 440 MHz quarter-wave antenna. The
diameter of the sleeve (tube) is reasonably
non-criticai and aluminum tubing could be
cut and used in place of brass tubing. There
is only one problem with aluminum tubing,
and that is in the soldering or brazing that is
required to join the steel wire and the modi-
fied tube end into permanent contact. There
are several types of pre-fluxed rods and
solders available to do this if you are handy
with a shop torch. Otherwise, my recom-
mendation i1s to scavenge a length of brass
or hard-drawn copper tubing for the project,
which is much easier 10 work with. A good
rule of thumb is that the ratio of the wire
diameter to the outside tubing diameter
for reasonably thin-wall tubing is about 10
o l.

There is nothing difficult or magical about
the antenna. It performs well on both bands
when properly sized. It 1s important o cut
dimensions accurately. This is true 1n all an-
lenna configurations, but even more so here
because of the transformer properties exhib-
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» 1/4\ stub protectors ring with lightning energy?
» which material shields lightning’s H field?
» dc continuity RF protectors don’t work?
» why single point grounding works best?
» about latent equipment damage?

FREE - join 25,000+ readers and
learn from The Leader in
Lightning & Grounding Solutions

" KPolyPhaser-}

CORPORATION -~

(702) 782-2511 M FAX: (702) 782-4476 W 2225 Park Place W P.0. Box 9000 M Minden, NV 89423-9000
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Photo B. A closer look at the dual-band an-
fenna.

ited by the sleeve. Dimensions of antennas
become more demanding as the frequency of
operation increases. A velocity factor of
97% was used in calculating the quarter
wavelengths at each frequency. The operat-
ing charactenistics on the 2 meter band were
plotted, and it was interesting to notice how

e T ]

editors; McGraw-Hill, publisher.

Parts List

5 Standard length (30" to 40%) of 0.050" +/- 0.005" steel (or stainless steel) tempered wire, one cut
to 19.5" (four radials, each cut to 20"). Source: Any craft, hobby or materials supply store.

1 Standard length (10" to 18) of nickel (Ni) plated brass tube of 0.350" +/- 0.005"

{up to 0.500°, non-critical), cut to 7.0°, Source: Any hardware or material supply store,

Two-tube set of standard, generic epoxy. Source: Any craft, hobby or hardware store.

Solderable PL259 plug. Source: Radio Shack, item 278-205.

Solderable SO239 chassis—mount sockel. Source: Radio Shack, item 278-201.

Right-angle bracket at least 1" wide. Source: Radio Shack, item 15-888 or hand fabricated

from aluminum, brass or mild steel flat stock.

Technical Reference: The Antenna Engineering Handbook, 2nd edition or later, by Johnson and Jasik,

the resistive part of the feed impedance of
the antenna behaves over the operating
bandwidth. The VSWR is reasonably well-
behaved in the operating bandwidth: It is
less than 1.5 to 1. On the 440 MHz end,
again the feed impedance seems 1o be rea-
sonably well-behaved and the VSWR is
staying below 1.5 to 1. Overall. dual-band
operation is good, with no profound surpris-
es. My test transceivers would not allow
both 147 MHz and 440 MHz simultaneous
transmission, so I was restricted to single
emission mode only for both bands.

The antenna is relatively easy to construct
and does not demand complex tools to build
with. Except for the soldering or brazing
step, everything else is either glued with an
adhesive or sealed with an RTV type sealant.

The wire can be obtained from your friendly
hobby store in 30"-plus lengths. The connec-
tor, epoxy and brass tube are available at
vour local Radio Shack. If you want to use
this antenna in a fixed-station mode, don’t
forget the ground plane! An SO 239 connec-
tor on a right-angle bracket makes a good
foundation for such an antenna. Four 20" ra-
dials (50 ml piano wire) attached to the four
corners of the assembly that are bent down
30 degrees with the horizon allow for an al-
most perfect match of 50 ohms for both
bands. Radials must always be longer than
radiators by a factor of 2% (o 5%. Don't be
afraid to experiment and try other construc-
tion techniques—this is a good way to opti-
mize an antenna to best fit your personal
needs.

Look What You Could Be Missing...

Multiple Heterodynes White/Pink Noise

DSP Noise Reduction Products From JPS

Power Line Noise

And More. ..

NRF-7 General Purpose Noise
Remover and Filter Unit
Only $249.95

The NRF-Treduces atmosphericnoise
through dynamic peaking. Removes
mulbple tones from vorce signals. High
perfonmance "real-tune” CW Diata and
Voice Filters. C'W filters have selectable
center frequency  Statz-of-the Ant

[hgtal Signal Processing.

- NIR-10 Noise/lnterference
Reduction Unit
Only $349.95

The NIR-10 allows reception of difficult to
read signals and reduces listener fatigue
Operates on radio receiver audio outputs,
NIR mode reduces or eliminates white/pink
noise, ignition noise, static interference, and
power line noise. PEAK function reduces
white noise interference. The Notch Filter
made removes multiple heterodynes and scts
m 3 mulbseconds. Band Pass mode has
continuously adjustable centerfrequency and
features vertical-skared filters.

m JPS Communications. Inc.

P.O. Box 97757, Raleigh, NC 276824
(919)790-1011 FAX (819)790-1456 TECH:(918)790-1048

NTR-1 Wide Band Noise
and Tone Remover
Only $169.95

The NTR- 1 provideswide band operation
for AM or FM reception, narrow band
operation for SSB, CW or datareception,
State-of-the-Arnt Signal Processing in
"Real Tume " Rapidly removes multiple
tones and atmospheric noise (and other
similar noise types) from voice signals
Unit operates on receiver audio output

115VAC to 12VDC Adapter S$16
(For use with the NIR-10, NRF-7, NTR-1, and NF-60)

First and Finest in DSP Noise Reduction
TOLL FREE ORDER LINE: 800-533-3819

We acceptMastercard, VISA, checks, moneyorders in USS.
Free shipping within the continental U.S. § 50forC.O.D.

NF-60 Notch Filter
Only $149.95

The NF-60 Notch Filter removes
heterodynes, CW, RTTY, tune-ups, and
birdies In fact, it notches out any and all
constant or slowly varying tones present in
your receiver's audio output signal.
Automatically removes multiple tones from
voice communications. Uses State-of-the-
Art Dhgital Signal Processing Built-in
speaker amphifier
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Number 7 on your Feedback card

Design and Build a
Dummy Antenna

A 40W, 50 ohm RF dummy load with a VSWR of 1.3:1 at 500 MHz.

dummy antenna is one of the most basic

and essential pieces of test gear in the
ham shack. A good dummy antenna must
meet two requirements. First, the dummy
must be resistive and not reactive at the fre-
quency of the transmitter. The impedance of
most military and amateur transmission lines
and equipment is 50 ohms, so it is most use-
ful to build a dummy with a 50 ohm
impedance. A 50 ohm dummy must present
this impedance to the transmitter for maxi-
mum transfer of power and proper tuning of
the transmitter. Moreover, to be versatile the
dummy should not change impedance sig-
nificantly as a function of frequency. Sec-
ond. the dummy must be able 1o safely dissi-
pate the RF energy supplied by the transmit-
ter as heat, and not radiate RE.

The purpose of this article is to describe
the design and testing of two simply-built
dummy loads that maintain a more-or-less
constant impedance at VHF frequencies, and
are able to dissipate the power of hand-
held amateur radios or low-power mo-
bile rigs. In addition, comparisons are
made to the performance of a few
commercially available dummy loads,
one of which was measured (the MFJ-

264 dry dummy).

Back to Basics: The Smith Chart

Basically, the Smith chart is a circu-
lar graph (Figure 1) where circles of
constant resistance and constant reactance
form the grid. The only straight line on the
chart is the axis of reals, marked “resistance
component,” along which are centered the
circles of constant resistance (Figure l1a). All
the points on a circle of constant resistance
have an equal value to where they intersect
the axis of reals and represent the resistive
component of a complex impedance. Con-
stant resistance circles are tangent to the
edge of the chart at the infinite resistance
point.

Superimposed on these circles are partial
circles of constant reactance (Figure 1b)
whose centers lie on a line normal to the ax-
1s of reals and are tangent to the axis of reals
al the edge of the chart. The layout of the
chart allows a complex impedance to be
plotted in its two components, a resistive
component and a reactive component.

Finally, radial scales complete the Smith
chart (Figure Ic). Two scales are calibrated
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in terms of wavelength, and form the outer
ring of the Smith chart. One is measured as
“wavelengths toward generator,” and the
other “wavelengths toward load.” The entire
circumference of the chart represents one-
half wavelength.

All Smith charts have a characteristic
impedance of 1 ohm, and are normalized to
the characteristic impedance of the system
that you are working with. For example, a
50 ohm transmission line has a normalized
value of Z/Zo (50/50) = 1. On this scale a re-
sistive 120 ohm load would have a resistive
component of 120/50 = 2.4 ohms. In this
way, the same chart can be used for any
characteristic impedance.

Any impedance, regardless of value, can
be plotted on the Smith chart. Impedances
can be generally broken down into two com-
ponents: a resistive component and a reac-
tive component (either capacitive or induc-
tive). These usually take the form of a com-

“It is also important to use

only carbon and not wire-wound
resistors because wire-wound
resistors will become reactive

at high frequencies.”

plex number: Za = Ra + jXa. where R repre-
sents the resistive (real) component and X
represents the reactive (imaginary) compo-
nent. The sign of the reactive component de-
termines whether the reactance is capacitive
(negative) or inductive (positive). The com-
pleted Smith chart is shown on Figure Id.
Smith charts are also available in expanded
form, which is useful when measured
impedances all plot close to the center of the
chart, or are already normalized to 50 ohms.

The primary use of the Smith chart in this
article is to display graphically the complex
impedances measured in the dummy loads at
VHF frequencies, and convert these
impedances to a more familiar form, the
calculated VSWR at the transmitter. A good
article on the various uses of the Smith
chart, written by Jim Fisk W1DTY, appeared
in the November 1970 issue of Ham Radio
magazine (see “References™ at the end of
this article).

Dummy Load Design

Two dummy loads of different design are
considered (Figure 2). While a simple car-
bon resistor remains resistive to several hun-
dred MHz, a dummy capable of dissipating
more than about 2 watts must be built from a
number of resistors. At VHF frequencies,
most multi-resistor dummies become reac-
tive, as well as simply resistive. Therefore,
as the frequency increases the design of the
dummy load becomes important.

Both dummies are constructed from about
20 2 watt carbon resistors, some double-sid-
ed copper-clad board, and an RF connector. |
used a type-N connector, but a BNC connec-
tor will work, too. UHF connectors should
work up to about 150 MHz, but at higher fre-
quencies these connectors may compromise
the performance of the dummy. All other
things being equal, UHF connectors should
not be used, although they are the most com-
mon on amateur equipment. It is also impor-

tant to use only carbon and not wire-
wound resistors because wire-wound
resistors will become reactive at high
frequencies. One dummy, which [ call
the DIP dummy, consists of a dual-in-
line arrangement of resistors, while the
other is of radial design.

To build the DIP dummy, 22 1.5k
2W resistors and two pieces of double-
sided copper-clad fiberboard are need-
ed (Figure 2a). Both are about 5/8"

wide; the top board is 5" long, and the bot-
tom board is 6-3/4" long with a tapered end.
For the resistors, a total of 22 small holes are
drilled in two rows of 11, about 3/8" apart.
Solder the resistors between the two boards.
You will have to solder all the resistors on
one board first, and then fit the other board
onto the resistor leads, and solder. Make sure
to use a hefty soldering iron, because good
solder joints are important. Mount the RF
connector in the aluminum box, and solder
the tapered end of the bottom plate directly
to the center conductor of the RF connector.
The top plate is grounded to the box by a
sheet of copper foil which can either be sol-
dered directly onto the top plate or bolted
through with 4-40 machine screws. The pur-
pose of the tapered bottom plate and the cop-
per foil is 1o decrease, as much as possible,
lead inductance in the dummy. Finally,
mount the bottom plate on an insulating
stand-off to the bottom of the aluminum box.
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IMPEDANCE OR ADMITTAMCE COORDIMATES

Figure 1. Construction of the Smith chart: a) constant resistance circles; b) partial circles of constant reactance; ¢) radial scales;
d) completed Smith chart. Modified after Fisk, 1970.

The radial dummy is built in a similar
manner. except that the RF connector is
bolted directly to the ground plate, with the
center conductor soldered to the back plate
with a piece of large (less inductance)
hookup wire (Figure 2b). Twenty 1Kk resis-
tors are arranged around a 1-1/2" circle. As
with the DIP dummy, it would be a good
idea to mount the dummy in an aluminum
box to help shield the dummy and prevent
any grounded surface from contacting the
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back plate of this dummy, where there will
be RF voltage.

Measurement of Complex Impedance

Measurement of complex impedances can
be performed with an impedance bridge and
a signal generator. An impedance bridge
that, with careful attention to construction,
should work at VHF frequencies is de-
scribed by Henry Keen W2CTK. For the
dummy antennas in this article, | used an

alternate setup which consisted of a Hewlett
Packard 608A Signal Generator. a power
divider, a couple of 10 dB pads, and a
Hewlett Packard 8405A Vector Voltmeter
(Figure 3).

In this setup, V4 represents the incident
voltage only, because the end is terminated
in a purely resistive 50 ohm load and there-
fore there is no reflection. Vg, however, will
represent the vector sum of the incident volt-
age and the reflected voltage. The ratio



MFEJ super DSP filter

. « . Tunable "brick wall"” bandpass, lowpass, highpass, notch filters . . . programmable
pre-set filters . . . automatic multiple notch ﬁlter eliminates heterodynes . . . adaptive
. for Voice, CW, Data . . .

noise reduction reduces noise and ORN .

 wnER

MEFEJ's super DSP filter automatically
eliminates heterodynes, reduces noise
and interference simultaneously on
SSB, AM, CW, packet, AMTOR,
PACTOR, RTTY, SSTV, WeFAX, FAX,
weak signal VHF, EME, satellite --
nearly any mode you'll ever encounter.

You get MF]J's tunable FIR linear
phase filters that minimize ringing,
prevent data errors and have "brick
wall" filter response with up to 60 dB
attenuation just 75 Hz away.

Only MF] gives you funable DSP
filters. You can tune each lowpass,
highpass, notch and bandpass filters
and vary bandwidth to pinpoint and
eliminate interference. The last tunable
filter setting is saved -- it's ready to use
when you switch back to it again.

Only MF] gives you 6 factory pre-set
filters and 10 programmable pre-set
filters that you can customize. Instantly
remove QRM with a turn of a switch!

You get MFJ's automatic notch filter
that searches for and eliminates
multiple heterodynes.

You also get MFJ's advanced adapfive
noise reduction. 1t silences background
noise and QRN so much SSB signals
sound like a local FM repeater.

The automatic notch filter and

tive noise reduction can be used
with all tunable and pre-set filters.

Automatic notch filter

MF]'s automatic notch filter searches for
and eliminates multiple heterodynes in all
filter modes -- it's so fast interfering CW and
RTTY signals are also eliminated.

If you leave the automatic notch filter on
during a phone contest, you'll never be worn
down by the heterodynes of tuner-uppers.

Voice signals aren't degraded. The
narrow automatic notch is silently working
in the background destroying unwanted
tones when they appear.

With up to 50 dB attenuation, you'll copy
stations that would otherwise be masked by
heterodynes. You'll miss fewer calls and be
less exhausted when the contest 1s over.

When you need to sefecﬂvefy remove
tones -- 11ke. when you're enjoying a CW
ragchew and a couple of annoying CW
stations appear nearby -- you can use the rwo
MF] tunable notch filters to completely
knock them out.

Adaptive noise reduction

Pressing the "ON" button silences
background noise. Some SSB signals sound
like a local repeater! It makes noisy FM and
AM signals readable and works with CW,
Data and other signals.

It works in all filter modes and on all types
of random noise including — white noise,
impulse noise, static, ignition noise, power line
noise, hiss and atmospheric noise.

The LMS algorithm gives you up to 20
dB of noise reduction depending on the type
of noise. You can adjust the amount of noise
reduction to prevent distorting some signals.

Reducing random noise reduces fatigue
and makes QSOs more fun -- especially,
when the band is full of tiring noise.

Tunable highpass/lowpass filters

For Voice and Data nothing beats MFJ's
exclusive tunable highpass/lowpass FIR
linear phase "brick wall" filters.

You can rune the lower cutoff frequency
200 to 2200 HZ and the upper cutoft
frequency 1600 to 3400 Hz.

Signals just 75 Hz away literally disappear

-- they are reduced a thousand times, 60 dB!

Unlike other filters, speech clarity is not
reduced by envelope distortion caused by
unequal time delay.

By adjusting the highpass and lowpass
filters you can create custom filters for
Voice, Data and other modes.

When signals are weak, you can improve
copy by removing high and low speech
frequencies. They contain little information
but are full of noise that reduce readability.

On crowded HF bands, overlapping SSB
51gnals make copying difficult. You can
improve copy by slicing off some overlap
with razor sharp "brick wall" responses.

You can also highpass filter out hum, pulses,

rasp and other irritating low frequency noise.
Tunable bandpass filters

Narrow band signals like CW and RTTY
jump out of QRM when you switch in one of
MEFJ's three runable FIR bandpass filters.

You can tune the center frequency from
300 to 3400 Hz. And vary the bandwidth

from 50 Hz to 680 Hz -- from super tight CW

filters to wide razor-sharp Data filters.

As you narrow the bandwidth, interfering
signals just drop out because, just 60 Hz away,
they're down by over 50 dB.

You can use narrower bandwidths to fight

tough QRM because these linear phase filters
CIRCLE 86 ON READER SERVICE CARD

clont dxstﬂrt slgnals wrth unequal I:ImE delays.

Even with the narrowest 50 Hz bandwidth,
you'll never have a problem with ringing.

One position gives you two tunable filters
you can use together on one signal. For
example, on RTTY, tune one filter to mark,
the other to space and set each bandwidth
tight for an incredibly sharp RTTY filter.

16 pre-set filters -- use factory set
or program your own

With a tumn of a switch you can select from
sixteen convenient pre-set filters. You can use
them for SSB, AM, CW, packet, AMTOR,
PACTOR, RTTY, SSTV, WeFAX, FAX or any
other mode you can think of.

If you don't like our pre-set filters, you can
define your own filter by programming band-
pass center f and bandwidth, lowpass
and highpass cutoffs. An MFJ exclusive!

Only MFIJ gives you the best of both
worlds -- tunable filters to eliminate nearly
any QRM and fast convenient pre-set filters
customized for any mode.

Plus more...

A push-button quickly bypasses your
filter so you can hear the entire unfiltered
signal and see if anyone is calling you.

Built-in two watt amplifier. Has volume
control, input level control, s jack,

headphmcjack,wsoq jack, PTT line and
PTT sense and line level output. 9x2'/2x6 in.

It plugs between your transceiver or receiver
and external speaker or headphones. Use 12
VDC or 110 VAC with MFJ-1315, $14.95.

No Matter What™ guarantee

You get MFJ's famous one year No Matter
What™ unconditional guarantee. That means
we will repair or replace (at our option) your
MFIJ-784 no matter what for a full year.

Call your dealer for your best price
Autﬂmatlcally eliminate
reduce noise and QRM on Voice, CW and Data.
Call your favorite dealer for your best price and
order your MFJ super DSP filter today!

Free MFJ Calulail

Write or call tﬂii—free 800-647-18

Nearest Dealer/Orders: 800-647-1800
Techmcal Help: 800-647-TECH (8324)
year unconditional guarantee * 30 day money back

guarante& (less s/h) on ﬂdeI'E from MFJ * Free catalog

J ENTERPRISES, INC.
ox 494, Miss. State, MS 39?61
601} 323—5369 B-4:30 CST. Mon-Fni
AX: (601) 323-6551; Add 58 ¢/h
MF] .. mﬂkmg quality affordable

Prices and anacmm subject to change © /% MFJ Enterprises, Inc.




Whether you DX or
ragchew, Pride Tubes
can help you be heard

* 100% RF Tested
* Industry's Best Warranty
* Competitive Prices

High-Ouaht_y vacuum tubes .nclaﬁiing:
12 BY7A 811A 3-500C |
| 61468 572B 3-500Z

—_— .Lh_._ —

L.ook for us at the Huntsville
Hamfest August 20-21

3200 South Memorial Parkway
Huntsville, AL 35802
Telephone 800 638 3925
or 205 650 5522

FAX 205 880 8077
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Figure 2 (a). Construction detail of the “DIP™ dummy.

Type N
— 58" (top) cannector
(boom) T -
g0 ] L
double sided
20 IK-2W PC board
carbon resistors

-<— |12

Figure 2. (b) Construction detail of the radial dummy.




Figure 3. Complex impedance measurement using the Vector Volimeier.

Vg/V 4 is the vector voltage ratio between a
50 ohm resistive load and the load under
test. This is the resistive (or real) component
of the complex impedance of the load. To
find the reactive component, the phase dif-
ference (m) between V , and Vg are mea-
sured. If Vi lags V ., the reactive (imagi-
nary) component is capacitive and the phase
difference is negative; if V, leads Vg it is
inductive and the phase difference 1s posi-
tive. These two measurements, Vg/V , and

@B-A, can be plotted on the Smith chart
(Figure 3). This task i1s then repeated for a
variety of frequencies to calculate the
impedance of the load as a function of fre-
quency.

Results

Measured complex impedances of these
two loads are shown 1in Figures 4 and 5. The
DIP load remains essentially resistive up (o
about 10 MHz, after which it becomes reac-

tive to a maximum VSWR of 1.5:1 at 100
MHz. Because il has a DC resistance of 68
ohms, there is a small mismatch with 50
ohm equipment at low frequencies (VSWR
= 1.4:1). The experimenter may be able to
get better results at VHF frequencies by sim-
ply clipping ofT pairs of resistors with a pair
of diagonal cutters. However, this will prob-
ably result in a higher VSWR at low fre-
quencies. This aside. this dummy 1s surpris-
ingly good, and should be usable up to about

VAPEDAMNCE OR ADMITTANCE COORDINATES

Lo ST gy S e i

iy &
i
Viari
i.'—.
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—Lw T | '
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Figure 4. DIP dummy impedance from 0 1o 200 MHz. The Smith
chart is in expanded form.

Figure 5. Radial dummy impedance from 10 to 500 MHz. The Smith
chart is in expanded form.
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200 MHz. At 300
MHz (not shown)
the dummy be-
comes very reac-
tive, resulting in a
calculated VSWR
of greéater than 4:1!
The radial load
displays excellent
characteristics, even
well up to the 300
MHz region, reach-
ing a VSWR of
1.2:1 at 300 MHz.
At 500 MHz (the
limit of my signal
generator) the
VSWRis 1.3:1.

For comparative
purposes—the
impedance as a
function of frequen-

|

0 IJ.j._Ij.llll I: i i

<
3

200 300 400 300
Frequency (MHz)

cy of a commercial
load—the MFJ-264
was measured in
the same way as
those constructed in
this article. Up to

Figure 6. VSWR of dummy antennas at various frequencies. Included

for comparison is the MFJ 264 drv dummy.

500 MHz, the
VSWR of this dum-

** Continuous duty.
*** Prices approximate.

Table 1. VSWR of Dummy Loads from 0-500 MHz

Dummy 0-100 MHz 200 MHz 500 MHz Power**(W) Price™*
Ten Tec 239 1.1:1* 1.1 2:1* 75 $60
MFJ 260 B 1.3:1° 51" _ 90 $30
MFJ 262 1.5:1* —_— — 200 $80
MFJ 264 1.1:1 (<1.3:1) 1.1:1 (<1.3:1) 1.3:1 («1.3:1) 75 $60
DIP 1.3:1 11 5:1 40 $10
Radial 1.2:1 1.2:1 1.3:1 40 <$10

* Manufacturer's specifications: Where both manufacturers specifications and measured values are
available, the manufacturer's values are shown in parentheses.

my remains below 1.3:1, as claimed by the
manufacturer (Figure 6). For completeness,
a summary, of the impedance, etc., of a few
other commercially-built dummy loads,
along with those described here, are com-
pared in Table 1.

Conclusions

Multi-resistor dummy loads at VHF fre-
quencies can be reactive and resull in con-
siderable VSWR and mismaich to the trans-
mitter. For this reason, those dummies de-
signed for HF operation may not be suitable
for proper tuning of VHF and UHF transmit-
ters. Therefore, design becomes important in
that the simple DC resistance of a dummy 1s
not the total impedance presented to the
transmitter, especially at VHE. Two designs
are offered here that are easy to build and re-
sult in a dummy that is usable into VHF, are
well below the price of commercial loads of
comparable quality. The major drawback of
these dummies is that they cannot be used
continuously with high-power transmitters.
For short periods of time, say up to about
two minutes, you can use these dummies
with 100W HF rigs but they will get hot. Ex-
perience has shown that about two minutes
of keydown at 80W will melt the solder on
the dummy!
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COLLINS 30S1 POWER AMP

1 KW LINEAR AMPLIFIER
amplifies signal from
KWM-2A and similar S-
Line equipment to 1000 W
PEP using4CX1000A/8168
PA tube (not included).
Requires 80 W PEP SSB
and 60 W PEP CW drive
power. Manually tuned in

five band selections; 115/230 VAC power
supply. Military surplus “winged” label:
Not “like new"! 30.6x17x16.8, 200 Ibs sh.

USED-not tested/less PA tube.... $900.00

4CX1000A/8168 TUBE, used-"lab tested”,
$195 w/PA purchase

Prices F.0.B. Lima, 0.= VISA, MASTERCARD Accepted.
Allow for Shipping = Write tor lates! Catalog
Address Dept. 73 = Phone 419/227-6573 » Fax 419/227-1313

FAIR RADIO SALES

1016 E. EUREKA = Box 1105 = LIMA, OHIO = 45802
CIRCLE 75 ON READER SERVICE CARD
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Z ECTORITINDER

ZERO-IN
THE SIGNAL!

HAND-HELD
PHASE SENSE

ANTENNAS FOR
VHF DIRECTION
<8 FINDING. USES
¥W5 ANY FM XCVR.
7} | COMPASS GIVES
5 DIRECTION.
| ARMS FOLD FOR
STORAGE. TYPE
VF-142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
MODELS AVAILABLE.
g WRITE OR CALL FOR
a2 MORE INFO.

g L
Tl s
.....

$3.50 SHIPPING & TYPE VF-142
CA. ADD TAX) $139.95 619-

3941 MT. BRUNDAGE AVE.

/\lmmn ENGINEERS 565-1319
SAN DIEGO CA.92111
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Amateur Radio

SA Callisign Database

Find Hams quickly and easily by Calisign or by
Name. Search for a specified City, State, or Zip
Code. Print with standard or customized output.
Ideal for mailing lists, QSL's eic. NEW FOR 'S4,
search filters that allow you to specify FIRST NAME,
LICENSE CLASS, AGE, ADDRESS, or CALL
SUFFIX, AREA, OR PREFIX.

SAM Option files include County Cross Reference,
License Expiration Date, Full Date of Birth,

Previous Calls and Date First Licensed

Requires IBM Compatible PC, 17.5MB of hard
drive space, and high-density floppy drive.

NOW AVAILABLE ON CD-ROM

Disk Version $39.95 CD-ROM  $39.95
SAM OPTIONS $7.50 each
Shipping and Handling $5 00
RT SYSTEMS, INC
8207 STEPHANIE DRIVE, HUNTSVILLE, AL 35802

1-800-723-6922 or 1-205-882-9292
Visa, MasterCard or Discover




SCARED OF THE CODE?

IT'S ASNAP 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 drilis
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 s great—Morse Tutor Advanced Edition is even
better—and It's in user selectable color. Order yours

today.

For all MS-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,

Newport Beach, CA 92659
Specity 5% or 3% inch disk
(price includes 1 year of free upgrades)
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,CornerBeam?

SWR < 1.2:1 across the band
Gainofla 15 fi Yam

No dimension over 7 fi

40 dB Front-io Back Ratio
60° Half-power Beamwidth
Mounts directly 1o mast
Vertical or Horizontal Polarizaton

Imeters $145. 220 MHz $145, 70cm $115, Dual 146/440 S165
Weighs only 10 Ibs. Add $11 Shipping & Handling. [Info S1.

AntennasWest Order HotLine

'\Bm 50062 Provo UT B4605 801 373 8425 j
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EVERY ISSUE
of 73

on microfiche!

The entire run of 73 from October, 1960
through last year is available.

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will fit in a card file on
your desk.

We offer a battery operated hand held
viewer for $75, and a desk model for
$220. Libraries have these readers.

The collection of over 600 microfiche, is
available as an entire set, (no partial sets)

for $285 plus $5 for shipping (USA).
Annual updates available for $10.

Your full satisfaction is guaranteed or
your money back. Visa/MC accepted.

BUCKMASTER

PUBLISHING

“Whitehall’’
Route 4, Box 1630

Mineral, VA 23117
703-894-5777
800-282-5628
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THE ADVANTAGES
OF BUYING AZDEN

When you buy an FM mono-bander,
factory-direct from Azden (2, 6, 10, 220, 440), or

a headset, you'll enjoy these great advantages:
FACTORY-DIRECT SUPPORT: Engineers and technicians

from our fhctnry perfﬂrm all service, and our “all ham” sales
staff has years of experience.

RELIABILITY: Designed to MIL-STD-810, Azden radios are

commercial grade and virtually “maintenance free”.

COMPATABILITY: For Packet, CAP and MARS.
TWO YEAR WARRANTY: E ve:vthmg is covered the first

year, :H'ld we Gl"'ll:_g? charge f{JI‘ lﬂ.bﬂl" In thE‘ SELﬂnd year.

AAZDEN

COMMUMNICATIONS DIVISION 2 Meters
PCS-7200 220 MHz
PCS-7500H 440 MH=
PCS-7300HD 440 MHz=
PCS-7500H 6 Meters
PCS-7800H 10 Meters

HANDHELDS

AZ-11 10 Meters

AZ-61 6 Meters

AZ-21A 2 Meters
HEADPHONES

HS-03 With Boom Mic

1}# Without Mic

TO PLACE. ORDERS
(ONLY) CALL: 1-800-643-7655

For hiterature, pmu and service call (516) 328-7501, Fax: (516) 328-7506,

or x'.tt[c‘ {O; LZ[)L\ LU‘RI"(_]HJ\TH)?\, 1-4. ?\t"k H dl._’ Pni Rl‘_:-r.!.tf.
Franklin Square, New York 11010.
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by Bill Clarke WA4BLC

The Drake SWS
Worild Band

Number 8 on your Feedback card

R.L. Drake Company

230 Industrial Drive
Franklin OH 45005
Telephone: (513) 746-6990
Fax: (513) 743-4576

Price Class: $599

Shortwave Recelver

A constant companion, at home or on the go!

" 'rhare are table-top SWL re-

ceivers and there are

portable SWL receivers. Being

1 a hardware hound, | was nev-

| er very much impressed by

portable SWL receivers. They

always seemed lacking in

| size, weight, sound, etc. Then

' along came the new Drake

| SW8, a semi-portable SWL
receiver.

. What is a semi-portable re-

ceiver? First, the term semi-
portable is mine, not that of
&

the R.L. Drake Company,
manufacturer of the SWB8.
Second, it is a receiver equal-
ly at home on my radio oper-
ating table as it is on a picnic
table at a campground, on the
roof of my car at the airport, or
in a motel room.

Physically, the SW8 is not a
lightweight (it weighs a little

- . SWa Wortd Band
——— Bhortwave Receirer
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over 10 pounds with batteries) and it certainly
won't fit in your shirt pocket. But, it will per-
form on a par with most table-model World
Band receivers costing at and above its price
class.

For portable use, the SW8 uses a built-in
41* whip antenna or other external antenna of
the users choice, and is powered by six "D
cells. For fixed use, the unit is powered by an
AC adaptor and connected to the world via
any number of antenna types that can be
connected via PL-259 coaxial connector, or
by wire-type terminal connector.

Features

The SW8 comes loaded with top-of-the-
line features, yet is so very simple to look at
and operate. The front panel consists of an
ON/OFF VOLUME control, TONE control,
TUNING knob and a multi-purpose key pad.
It's similar to its more expensive relative, the
R8, but don't let the simplicity fool you—this
is a very powerful receiver.

The Liquid Crystal Display (back-lit, amber-

colored) shows: frequency, bar-graph-type S-
meter, band, AGC, memory, clock, mode,
bandwidth, and more. Readability is excellent
due to the generous size of the display.

The SW8 receives the shortwave, AM
broadcast, FM broadcast, and AM aviation
bands (Air Band).

Receive bandwidths are panel-selected at:
2.3, 4, and 6 kHz, making it easy to limit adja-
cent channel interference.

There are 70 programmable memories
which will store all user-selected parameters
including mode, frequency, bandwidth, and
AGC. These memories can be selected by
number or tuning control, and they can be
scanned,

A selectable AM synchronous mode re-
duces the effects of fading.

There is selectable (fast/slow) AGC.

A large carrying handle doubles to hold the
front of the receiver up, for viewing ease.

There is AM squelch for the aviation band
(on the rear apron).

Direct digital frequency entry is possible
via the keypad.

It has an FM stereo headphone jack and
an external mono speaker jack.

Antenna selector switches on the rear apron
allow the use of several different antennas.

The Manual

The operator's manual for the SW8 is ade-
quate for most users, but it is lacking in spe-
cific technical information, block or schematic
drawings, and an explanation of the theory of
operation. However, the operational instruc-
tions are very complete, and at no time was |
at a loss in the operation of the receiver.

A convenient log for listing the pro-
grammed memories is included in the back of
the manual.

Operating the SW8

| found the SW8 very easy and enjoyable
to operate. Simplicity is the best word to de-



Amateur Software
and Hardware for
the Commodore User

HHT ' ART-1: Acomplete interface system for send
k-3
CEAEEET e T

ID-8 Automatic Morse Station Identifier

Compatible with Commercial, Public Safety, and Amateur Radio
applications. Uses include Repeater Ildentifiers, Base Station Identifiers,
CW Memory Keyers, etc. Great for FCC. ID Compliance.

Beacons,

and rbceive on CW, RTTY (Baudot & ASCIl) and
AMTOR, for use with the Commodore 64/128
computer. Operating program on disk included.

$199.00

SWL.: A receive only cartridge for CW, RTTY
(Baudot & ASCII) for use with Commodore 64/

128. Operating program in ROM.,
$69.95

Miniztyre in size, 185" 1,120 35"

lotally R® immune

All connechions made wilth microminiature plug ang socket with color coded wires aftached
CMOS microprocessor for low voltage. low current operation 6 to 20 VOC unregulated al ma
Low distortion, low impedance, adjustable sinewave oulput® 0 1o 4 volts peak 1o peak
Crystal controlled for high accuracy

Transmitter PFTT outpul (to key transmitter while ID is being sent). is an open collector
transistor that will handle 80 VDC at 300ma.

Figld programmatble with SUPPLIED keyboard.

Confirmation tone to indicale accepled parameter, plus tones to Indicale programming error,
All programming is stored In a non-volatile EEPROM which may be altered at any time
Message length over 200 characters long

Ingger ID with active high or low

inhibit 10 with active high or low Wil hala off ID until channel is clear of traffic
Generales repeater courtesy tone at end of user transmission  enabled

Joutle sided tape and mounting hardware suppiied for guick mounting

Doecating temperature range. —30 degrees C to +65 degrees C

~ull one year wammanty when returned 1o the faclory for repae

AlIR-1: A complete interface system for send
and receive on CW, RTTY (Baudot & ASCIl) and
AMTOR, for use with Commodore VIC-20.
Operaling program in ROM.

SWL

$99.95

AIRDISK: An AIR-1 type op-
erating program for use with
your interface hardware. Both
VIC-20 and C64/128 programs

mmediale one day delivery on one disk. $39.95
AIR-ROM: cartridge version

Programmable Features of AIRDISK for C64/128 only.
$59.95

» Light programmable, selectable, messages
* (W speed from 1 fo 99 WPM
® I interval timer from 1-99 minules

MORSE COACH: A complete teaching
and testing program for learning the Morse

MORSE

o | holg off timer from 0-89 seconds code in a cartridge.

o CW tone frequency from 100 hz fo 3000 hz. For C64 or G128, $49.95
® Front poreh delay interval from O fo 9.9 seconds. VEC SPECIAL $39.95
o CW or MCW operation. == —

G anoD G ELECTRONICS

OF MARYLAND

$89.95 each
programming keyboard included

COMMUNICATIONS SPECIALISTS, INC.

426 WEST TAFT AVENUE = D-"-‘AHG!- CA 32665 4296
(T14) 998-3021 « FAX [714) 974-3420
Entire U.S.A. (B00) 8540547 = FAX rlnm 474 3420

8524 DAKOTA DRIVE, GAITHERSBURG, MD 20877
T (301) 258-7373
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OUR GATEWAY ORLD.

Ham%W

SERRDER

indows Cray |

The K,-.'e"u i..|r|a. "Hrrlu s i part of . HmrrI[ou'urﬁ 2.5 and Ham Windows Plus,

cliekeng on any region ef the world will bring up ane of the 31 reglonal maps.

HamWindows a sophisticated link
to your Amateur Radio station,

with SVGA comparibility, new
awards tracking and reporting, and

Amarteur Radio Station.
[f you're a power operator, then

HamWindows broadens the
experience of Amareur Radio opera-

tions, opening a visual interprera-
tion of the world you now only
hear. Our interactive computer
software programs, in essence, gives
vou a passport to the world.

The low-cost entry-level sotrware
program; HamWindows Radio
Construction Set gives you the free-
dom to build, and control your

HamWindows 2.3 is for you.
Receive the Radio Construction
Set. TNC window and a selection
of full color screens which allows
YOU 10 access a computerized station
log, Grey Line Map, CIA World
Fact Book and SWL window.
HamWindows Plus 3.0 gives you
all the features of HamWindows 2.3

much more. The idea of a Personal
Communicanons Control Center
becomes a reality, all in this easy-to-
use software program.

All three of our programs have
both VHF and HF control for
your INC’s and radio. They're
comparible with Kenwood,

Yaesu and ICOM radios to make

Please contact us or your local
dealer for more information on any
ol our programs.

HamWindows, Inc.

M 21 E Pacefic Cooss Hwye, Saser 1200

Corora del Ma Calbornaa '-’..{1..

714) T29-4222 FAX 714) 644-62
Compuberve 7174, ": 14 BBS: (714)

Irr""«-t‘t bg*:ﬂg—f,..lg}h COMTL

TI04257
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scribe its operation, but do not equate sim-
plicity to limited performance.

For testing purposes, | used a Carolina
Windom antenna (available from The Radio
Works, 804-484-0140) at my station location,
and a selection of active antennas for
portable use. In general, | found the built-in
whip antenna to be of limited use for world-
band reception. It was, however, excellent for
AM and FM broadcast and the Air Band.

| was first impressed by the receiver's ex-
cellent tonal quality. There is a real presence
to the sound reproduction and the TONE
control has real authority. Voices seem to
leap out at you.

The receiver is very quiet, with no dis-
cernible internally-generated noise from the
microprocessor (an unfortunate side effect
too often heard in modern receivers).

There are three methods of direct frequen-
cy selection on the SW8:

1. Selection can be made by man-
ually rotating a tuning knob.

2. Or, press the UP or DOWN fre-
quency buttons that step through the
bands at 10 kHz or 9 kHz (se-
lectable on the AM broadcast band),
100 kHz on the shortwave bands
and FM broadcast band, and 12.5
kHz on the Air Band. Digital readout is dis-
played to 100 cycles. Stepping is continuous
while either button is held down.

3. Also, you can use direct digital entry via
the keypad. This is extremely handy for quick
movement from one frequency to another.

Strong adjacent channel interference can
be reduced by use of the ATT (attenuate)
control and proper selection of bandwidth. To
some extent the audio TONE control will help
also.

The receiver selects the proper antenna for
the band chosen, based upon selections
made from switches on the rear apron. For
example, | connected the Carolina Windom to
the SO-239 connector as antenna one and
switched the shortwave antenna select switch
to #1. | then put the FM/air antenna select
switch on whip. Thus, when changing from
shortwave to FM broadcast or the Air Band,
the receiver chooses the correct antenna.

Although not used in this test, the #2 an-
tenna connector is designed for wire termina-
tion and provides connection for 300 ohm
VHF antennas and a choice of 500 or 50
ohm shortwave antennas. [Manufacturer’s
Note: Although it is not marked on the cabi-
net, this unit also has a balun on the VHF
antenna terminals. You can atiach a 75 ohm
antenna by connecting one lead to either ter-
minal and the other to ground.]

The beep tones produced when the keys
are pressed helps to monitor what the receiv-
er is doing. For example, the beeps are cod-
ed by length and note to indicate different
functions or error conditions.

My test site is located about 14 miles from
two regional airports (one shared with a mili-
tary reserve unit). | found no problems in re-
ceiving most aviation-related communications
using the built-in whip antenna. For a quick

“It does its job very well and has
outstanding audio. It will serve
well on a desk, and being portable
only makes it more versatile.”

check of the current weather conditions at the
airports, | switched to the Automated Termi-
nal Information Service (ATIS) frequency.

When listening to international broadcasis
| found that the choice of bandwidths aided
considerably in interference elimination. Also,
there were times when | used the ATT con-
trol. The fidelity from the speaker was very
pleasing to me, particularly when listening to
music (true not only for shortwave, but for lo-
cal broadcast also). The AM SYN-
CHRONOUS feature does very well in reduc-
ing the effects of fading; however, the receiv-
er's frequency must be set very accurately
for proper use. If you set the frequency incor-
rectly, you will be reminded by a whistling
sound.

Using SSB (single sideband), | was able to
listen to the amateur radio bands. This al-
lowed me to monitor the various nets | partic-
ipate in, while away from my station. Here

again | noted that the audio appeared to re-
ally jump out at me.

The 70 memory locations are all user-pro-
grammed and will store frequency, mode,
bandwidth, AGC setting, attenuator selec-
tion, and synchronous detector (if chosen).
When a memory is selected, the tuning knob
can be used to tune up or down from the
memory frequency.

Scanning is done by memory block, by
time. There are six blocks of 10 memories
each. Each frequency is checked for five
seconds. Memory positions can be tagged
for SKIP, and will not be checked during
scanning.

The internal clocks (two 24-hour units) al-
low for local and UTC time to be selectively
displayed. | set them to WWV, and when |
rechecked them two weeks later, they were
on the money. The times can be set to act as
a clock radio with wake-up and
good-night features, or as event fea-
tures capable of selecting specific
memories at user-programmed
times.

While testing the receiver in
preparation for this review | found
the SW8 could easily become a con-
stant companion. It was my alarm
clock, window to the world, monitor of the HF
amateur radio bands, airport buddy, and re-
producer of Country Western music when |
tired of all else.

Recommendation

Drake has done a nice job with the SW8
receiver. It does its job very well and has out-
standing audio. It will serve well on a desk,
and being portable only makes it more versa-
tile,

| do, however, have two recommendations
for improvement to the receiver:

1. Provide a means of covering the selec-
tor switches on the rear apron to make them
dirt- and sand-proof.

2. Install a preamp for use with the built-in
whip antenna when tuning the World Bands.

Overall, | can comfortably recommend this
receiver. It does what it is supposed to, and
does it with class! 73]

WEATHER FAX

Setellite & HF FAX for IBM / Ciones

ionai

Tuning Aid

Features: Processes WEFAX, VIS & IR NOAA ME-
TEOR,APT,240LPM, 120LPM & HFWEFAX Connects
to Computer Line Pnmter Port. The software was created

Eﬂr ET WBBDAT. For detaills see
C or 5,

with
20 LE

fth Edition of the Weather Satellite Hand-

Complete Kt OnlY ...cccoeeveenvnvcciieninnnns

Assembled & Tested ........ccovervvvriesnnnns $1 B? @5

Optlonal 20 LED Tuning Ald ......... add $§ 40.00

CA res. add 7.75% sales tax. S&H: §6.50 (insured),
Foreign orders add 20%. For catalog send
legal size SASE (52¢) to.

AzA Engineering |

D
2521 W. La Palma #K . Anaheim, CA 92801
(714) 952-2114 « FAX: (714) 952-3280
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The World of Ham Radio
Callsign May 94 Database

The Workd of Ham Radio CD-ROM  includes
the FOC amateur call sign database Scan over
750,000 US ham calls in just seoonds with
CALLSIGN. A D-Base data file is also
included for all your special cullsign
application néeds. You will eogive the latest
releases in ham mmdio software programs
covermg all the amaleur categores from
programmers all over the world. Let CDVIEW
gwide you while viewing over 70080 1BM
program fides, over 1,000 radio mods, and
thousands of SWL frequencies. Available by
subscription three times a year in May,
September, & January for 599 US, §109
Foreign. May 9 issue 540 plus shipping: BT
USA $3, Overnight USA $10, Foreign airmail (500 o
$5, AmSoft, PO Box 666, New Cumberland, .
PA 17070-0666 USA FaX: T17-938-6767

AmSoft 717-938-8249 |
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Chassis Kits
Cabinet Kits
| Assembled Cabinets
Slope Box Kils

Rack Equipment Cabinets
Antenna Grounding Kits
Tower Mounted Box Kits

UHF & VHF Antenna  Dipole Hangers
Power Divider Kits Other enclosures

Small sheets Aluminum and Brass

Classis Rito
Charles Byers K3IWK

5120 Harmony Grove Road, Dover, PA 17315
Phone 717-292-4901

Between 6PM and 3:30PM EST. Eves.
"Distributorship Available”
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Fregquency Range

Modes

Sensitivity

Frequency Stability

Frequency Accuracy
Selectivity AM/SSB

IF Frequencies

Image Rejection

IF Rejection

Dynamic Range

IP3 Intercept Point

AGC Performance

Internal Antenna

Antenna Inputs

Audio Output

DC Power Requirements

Operating Temperature

Weight

Dimensions

AC Adaptor

Specifications

500-30,000 kHz (0.5 - 30 MHz)
87-108 MHz (commercial FM band)
118-137 MHz (aviation band)

AM, USB, LSB modes (0.5-30 MHz)
AM mode only for 118-137 MHz
FM mode only for 87-108 MHz

SSB: <.5 uV (.5-30 MHz)
AM: <2.0 uV (.5-30 MHz)
AM: <4.0 pV (118-137 MHz)
FM: <4.0 pV (87-108 MHz)

+/-10 ppm (0-50 degrees C)
#+/- 100 Hz (at 25 degrees C)

6 kHz at -6 dB (<12 kHz at -60 dB)
4 kHz at -6 dB (<8 kHz at -60 dB)
2.3 kHz at -6 dB (<5 kHz at -60 dB)

AM/SSB

1st IF: 55.845 MHz

2nd IF: 455 kHz

FM

1st IF: 10.7 MHz (single conversion)

>60 dB (.5-30 MHz)
>60 dB (118-137 MHz)
>50 dB (87-108 MHz)

>80 dB (1st IF)
>80 dB (2nd IF)

>95 dB at 20 kHz spacing SSB 2.3 kHz bandwidth

>+10 dBm at 20 kHz spacing
>-20 dBm at 5 kHz spacing

Threshold 1.0 uV
Attack Time 1 mSec

Release Time Slow: 3 sec

Fast; 300 mSec

<4 dB change in audio output for 100 dB RF input
change, referenced from the AGC threshold point.

41" metal telescoping whip (all bands)

0.5-30 MHz: S0-239 (50 ohm coaxial connector)
or three-terminal compression connector for either

50 ohm or 500 ohm and ground connection.
87-108 MHz: 300 ohm balanced input
118-137 MHz: 300 ohm balanced input

2.0 watts into 4 ohm speaker at less than 5% distortion
with a 9 VDC supply voltage. Line audio output is 300 m
Volts at 4.7k ohms.

Input: 7-10 VDC at 1 amp. Can be supplied from AC
Adaptor, external DC power supply, or (6) internal “D"
cells.

00 to + 50 degrees C
10 Ibs. (includes AC Adaptor, batteries NOT included)
11.5" x 5.25" x 13" (WHD)

Input 120 VAC at 15 watts, output 9 VDC at 1A
(as supplied)

¢ {CABLE X-PERTS, INC.

COAX 100FT/UP S00FT
FLEXIBLE 8913 UV RES DIRECT BURIAL JACKET .62/FT 58/FT
8913 EQUAL UV RESISTANT JACKET.....covneee. . MATFT MA3FT
RG 213U MIL-SPEC DIRECT BURIAL JACKET ... MFT 32FT
RG 8/U FOAM 95% BRD UV RESISTANT JACKET .32/FT 30T
RG MINI 8X BLK, CLR or SILVER JKT (UV RES). 18FT I8FT
RG 58/U SOLID CENTER CONDUCTOR.....cccveee I8FT 13FT
RG 584U STRANDED CENTER CONDUCTOR 17TFT  ASFT
ARG 142U DEL SILVER BRD TEFLON........ e 1LBOFT 1.90FT
ARG 214/U DEL SILVER BRD lIA JACKET. 1.50FT 1.30FT
AG 11U FOAM PE SOLID CENTEH 25% BRD.. 42FT _A0FT
&50 OHM LADDER LINE 18GA SOLID CW COND 12FT  1FT
72 OHM HEAVY DUTY TWIN LEAD 12GASTRD. 27FT 25FT
300 OHM HEAVY DUTY TWIN LEAD 18GA STRD 15FT .13FT
LMH 600 LOW LOSS (LIKE 12* HARDLINE} 1.47TFT 1.45FT
LMA 400 LOW LOSS (SIMILAR TO99(3) ... 62FT BOFT
LMR 240 LOW LOSS (MINI 8 SIZE) . S7TFT  35FT
ROTOR CABLE
STANDARD DUTY {8 COND} 218 8722 UV RES 20T 18FT
HEAVY DUTY {8 COND) 216 620 UV RES JKT 35FT 33FT
18GAACGRAYPVYC JACKET . 15FT JI3FT
ISGATICGRAYPYCJACKET = 19FT ATFT

ANTENNA WIRE
14GA 168 STH SUPERFLEX UNINSULATED . 14FT  12FT
14GA 7722 HARD DRAWN BC UNINSULATED. . 08FT O7FT
14GA SOLID “COPPERWELD"™ UNINSULATED. O7FT OBFT
DACRON ROPE DSL BRD ¥16° 770# TEST 12FT  10FT
BALUNS PRICE

W2AU 1:7 or 4.7 LE-40MHz TRANSFORMER TYPE £21.00/EA
W2DU 1:7 L8-30MHz CURAT TYPE DIPOLE DA BEAM S2300/EA
ORIGINAL GSAY KIT 528 .00 EA
WIRE

10GA 2/C REDVBLK 25FT 510.00 50FT 520.00 100FT $38.00

12GA 20C REDBLK 25FT 5750 S0FT $15.00 100FT 528.00

1" TINNED COPPER BRAID 10FT $10.00 25FT $20.00 100FT §75.00
1/2° TINNED COPPER BRD 25FTS1200 SOFT $24 00100FT $40.00

CONNECTORS
PL 259 SLVERTEFLONGOLD TIP  10PKS S11.00 25PKS £25.00
W CONMECTOR SILVERGOLD TIP10PKS 53250 25PKS 575.00
MORE ITEMS STOCKED...
CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH!

ORDERS ONLY: 800-828-3340
TECH INFO: 708-506-1886

g FAX: 708-506-1970

113 McHenry Rd., Suite 240 =
Buffalo Grove, IL EDDBQ-HQ?

For Complete Literature Mail SASE

Isn't Your Radio Worth The Investment?
Protect It With

THE PACK-IT

FROM THANSEL TECHNOLOGIES

E=TRANSEL
TECHNOLOGIES

Protect your HT's, Cellular
Phones, Pagers, and any other devices you
carry that may be subject to damage.

The PACK-IT is made of 1/4" neoprene
material which is safety belt sewn to the
nylon protective backing. The PACK-IT
doesn't frey like many other materials and
Is safe to wash whenever needed.

The strap and 2" beltloop is made from
commercial grade webbing and is secured
in the front with a Velcro hook and loop
assembly.

The PACK-IT doesn't wear the radio like
leather and protects the radio from the
small falls which occurs in everyday
usage. The neoprene material is a cushion
material which not only covers the radio
but also protects it. Various sizes
available so call for the size to fit your
need.

Made In The USA!

$15.95. s300seH
1 (800) 829-8321
Dealers Welcome
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Number 9 on your Feedback card

by Larry Antonuk WB9RRT

JPS Communications, Inc.

P.O. Box 97757

Raleigh NC 27624-7757

Telephone: (919) 790-1048; Fax (919) 790-1456
Order line (B00) 533-3819

Price Class: $249.95

JPS Communications’ NRF-7

Clean up your audio with state-of-the-art DSP!

1 Reat hams don't use audio filters.”" This

was the prevailing wisdom, at least until
a few years ago. If you were using an “add-
on” audio CW filter, for instance, it simply
meant that you were too cheap to spring for
the optional narrow crystal IF filter that went
into your rig. Even worse, it might have meant
that your rig was so cheap that it didn't even
have an option for different IF bandwidths!
Heavens!

A narrow crystal IF filter was obviously the
way to go—as long as money wasn't a con-
cern. An IF filter would produce steeper
“skirts” than an audio filter, and prevent adja-
cent signals from overloading the AGC circuits
and wiping out your receiver entirely. Audio fil-
ters were also prone to “ringing.” While they

might enable you to pick signals out of a pile-
up, the very act of listening to a cheap audio
CW filter for an entire contest could drive an
operator bananas. (Imagine listening to some-
one hitting a steel pipe with a wrench—with
your head underwater.)

It's hard to get rid of preconceived notions,
but audio filters are not what they once were.
The main reason, of course, is that it's now a
digital world. The NRF-7 from JPS Communi-
cations makes use of technology that was
non-existent (or economically unavailable) just
a few years ago. But what makes a digital au-
dio filter better than a conventional analog au-
dio filter?

The main function of a filter is just what the
name implies—it filters out unwanted signals.

An IF filter does this at the IF frequency by
providing a low impedance at the main IF fre-
quency, and higher impedance as the fre-
quency varies from the center frequency. Ob-
viously, the faster the impedance goes up as
the frequency varies from the main IF fre-
guency, the sharper the response of the filter
(the steeper the "skirts™). In other words, the
sharper the filter response, the thinner the
“slice” of band that the filter will pass.

An audio filter works in a similar manner,
except that it operates on the audio tones
from the speaker rather than the IF frequen-
cies. For instance, an audio filter configured
for CW might have a center frequency of
800 Hz. It will provide little or no attenuation
at 800 Hz, but the attenuation will increase

WE DON’T BUILD THE MOST,

WE JUST BUILD THE BEST!

AT

e Qur LM-470D is now re-designed
to hold 15 ft. of antennae at
70 mph!

* Tri-Ex builds the finest in crank-
up, free-standing or guyed towers.

* All towers are complete with rigid
concrete base mount.

R N

CALL FOR DISCOUNTS ON SELECTED MODELS!

]

. ﬂlﬂ‘t_‘-i;’iri‘i:i‘ii-—.I'---'-I-'l (LR

ri'E X

TOWER CORPORATION

7182 Rasmussen Ave. = Visalia, CA 93291
Celebrating our 40th year
with the best values ever!

il - - L

—

- e R R W W R SRR W S (W e W W W W ——— -

TO ORDER CALL
800-329-2393

TECH SUPPORT
209-651-7859
FAX 209-651-5157
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210 Utica Street Tonawanda, NY 14150 (716) 692-5451

POWER AMPS
& PREAMPS

AM & FM 2.0 Mhz - 1.2 Ghz, 2.0 Mhz - 2.3 Ghz

$75.00 to $450.00

Special Power Amplifiers for “Rabbit” Linear

ATV Transmitters - Transceivers -
Down Converters 70 CM Up

HTS Systems - “900 Mhz"” 10-15 W. Qutput
FM
Bricks on Boards 2 Mtrs. through 1.2 Ghz
Others products inc. ATV samplers

Write or call for catalog
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RADIO ELECTRONICS
AND
COMMUNICATION TECHNOLOGY
MADE EASY—NO SHORTCUTS!!

> FULLY UNDERSTAND THE BASICS—
STEP-BY-STEP

> BOOKS PACKED WITH DETAILS, EXPLANATIONS
AND ILLUSTRATIONS—EXCELLENT FOR SELF
AND CLASSROOM STUDIES:

1. Matter, Energy, and Direct Current

2. Alternating Current and Transformers

3. Electronic Tubes and Power Supplies

4. Solid State Devices and Power Supplies

5. Amplifiers

6. Wave-Generation Circuits

7. Propagation, Transmission Lines and Antennas
8. Amplitude and Phase Modulation

9. Microwave

$11.75 each

Plus $.75 eac S&H
(FOREIGN ORDERS S&H $1.50)

30-DAY MONEY-BACK GUARANTEE
Call Today: 1-800-300-3294 ext/sec 6137

MC/VISA ACCEPTED or
SEND CHECK/M.O. (NO C.0.D.) TO:

LATHROP PUBLICATIONS

P.O. BOX 207
UPPER MARLBORO MD 20773
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VIDEO SYSTEMS

MINI-CAMERA
Size: 1xIx21in. Weight: 2.5 oz.
Power: 7-14V/80mA. Sens: 2 lux @ f1. 8

Lens: 3mm,4mm. Output: NTSC @ V.
The camera has been used in: ATV, Security
and Surveillance, R/C airplanes and Robots!
$269 +s/h

TRANSMITTER, 434MHz.
ATVM-70, a 80mW. Mini-size 1x1.3in., 2.5 oz
Power: 7-9.6V/80mA.

$129 +s/h Satisfaction
Guaranteed!

DOWN-CONVERTER  Order Now,
For 434 MHz. Low noise from stock!

MOSFET front-end for (800) 473-0538

reater sensitivity. Output
En TV channels 5-4. : or (714) 957-9268

for technical
$89 +s/h information.

MICRO VIDEO PRODUCTS

1334 S. Shawnee Drive, Dept H
Santa Ana, CA 92704-2433

CIRCLE 30 ON READER SERVICE CARD

FREE -800-666-0908 GROERS ONLY

KENWOOD

SAVE!
Manulaclurers
iy, Coupons

CALL FOR ALL KENWQOOD

CALL FOR ALL YAESU
RADIOS & ACCESSORIES

5:0.'1"_:'
Manufacturers
Coupons

SAVE!
Manufachurers
Coupans

CALL FOR ALL ICOM

AZDEN __[STANDARD

1.3!!-‘-
EE‘:&I
e

CALL FOR ALL STANDARD

CALL FOR ALL ALINCO

AUNCO AEA » ASTRON * AZDEN * COMET

* CUSHCRAFT » DIAMOND

* KANTRONICS = MFJ » SANGEAN
DJ n T.0U-¥80T DUF1T, DR-600T *» SONY SHORTWAVE » DRAKE
O.-580T

GRUNDIG =« MANY MORE...

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561

Hours: | ENTINI COMMUNICATIONS INC.

M-F 10-6, 21 GARFIELD STREET, NEWINGTON. CT 06111

SAT. 10-4 @

C.0.D.s Same Day

L-m;'-**"‘-“l DK l Shipping
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greatly at 750 and 850 Hz, increasing as
the tones move away from the center frequen-
cies.

The ideal filter would have attenuation that
would increase to infinity as soon as the de-
sired cutoff frequency was reached (a vertical
“skirt”). In the reality of analog circuitry this is
not possible, due to circuit design considera-
tions, component tolerances, and financial
problems. In either the IF or the audio filter,
then, the attenuation increases gradually,
rather than sharply, as the frequency moves
off from center frequency. But what if we didn't
have to deal with the design problems of fil-
ters made with toroids, or active IC circuits?
What if we were just dealing with numbers?
As an example, what if instead of filtering the
audio signal we just fed it into an analog-to-
digital converter, and wound up with a stream
of numbers? We could then analyze the
stream of numbers and determine what was
useful, and what wasn’t.

in our CW example, we could just check
and see what numbers were part of the 750 to
850 Hz bandwidth that we desired. If a num-
ber came along that wasn't part of this de-
sired slot, we'd just toss it out. We could then
feed the stream into a digital-to-analog con-
verier, and reconstruct the audio. A micropro-
cessor would be able to make the necessary
decisions at an extremely fast rate—much
faster than the audio frequencies involved. In
addition to decisions on bandwidth, the sys-
tem can also identify unwanted carriers or
white noise, making for an exceptional filtering
system.

Features

The preceding discussion provides an ex-
tremely simplified explanation of Digital Signal
Processing (DSP), the main component of the
JPS NRF-7. This is the equivalent of saying
“Exploding fuel makes an automobile move."
It's true, but somehow you get the sense that
it's a little more complicated than that. The
best part about DSP is that you don't really
have to know anything about Fourier trans-
forms and sampling rates to appreciate it—
any more than you need to know about fuel
injection in order to drive to work in the morn-
ing. As a matter of fact, installation of the
NRF-7 is a lot easier than driving to work in
the morning. RCA-type jacks on the rear of
the unit connect to the receiver output and the
speaker, and a coaxial power plug is used to
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provide 12 VDC to the unit. Once hooked up,
the front panel power switch controls the
on/off function, a mode switch lets you select
the type of filtering to apply, and a bypass
switch lets you take the filter in and out of the
circuit.

The 10-position mode switch allows various
combinations of SSB and CW filters, both
wide and narrow, along with notch, peak, and
data filters. Filter use is best accomplished
by first leaving the filter out of the circuit, and
tuning in the desired signal. A front panel
signal LED provides a means of determining
if the signal is in the desired passband—sim-
ply tune until the LED flashes along with the
signal of interest. At this point, select the
proper mode and press the bypass bution, ac-
tivating the filter. The LED will continue to
blink along with the desired signal, but the
vast majority of surrounding signais will be
gone. (When listening to a CW signal in
a pileup, it's difficult to remember that the
BYPASS button is hooked to your filter. It
seems more like it's hooked to the power
plugs on all of the offending transmitters!) Ob-
viously, the filter can be left in as you tune
along, but it's nice to put it in and out of circuit,
if only to keep in mind how much of a dramat-
ic difference it makes. CW operators will have
a choice of 400, 800, or 1000 Hz center fre-
quencies to accommodate rig vanations and
personal preference.

In addition to the CW and SSB modes, the
NRF-7 also has a DATA mode. This mode us-
es a passband of 500 Hz, centered at 2200
Hz to accommodate standard RTTY mark and
space tones. The DATA mode is just as im-
pressive as the CW mode. During tests of the
unit during a recent RTTY contest, it was im-
possible to tune in more than one signal at a
time, even in intense pileups.

The other two modes available are PEAK
and NOTCH. The PEAK mode provides a
constantly varying peak around whatever sig-
nal happens to be in the passband, reducing
the audio bandwidth to the minimum required
for the given signal.

The NOTCH function is one of the more in-
teresting features on the filter. Your first re-
sponse after flipping to the NOTCH position
might be “Hey . . . where’s the nofch adjust-
ment??” In other words, how do you adjust
the frequency of the notch? Well, you don't.
The DSP chip knows what a carrier sounds
like, and simply removes it. Or them. No trying

to fiddle with the notch control, or shifting the
receiver IF—the tones just disappear. As a
matter of fact, tune to a CW pileup, hit
NOTCH, and all you'll hear will be a series of
clicks. The DSP circuitry gets rid of all of the
tones in the audio, leaving just a short click as
the filter starts to kick in. Obviously, this
means that there is no way to use the NOTCH
filter in the CW or DATA modes, but due to the
performance of these filters the NOTCH filter
isn't necessary.

The only drawback noted in the entire
review process relates to the fact that the
NRF-7 is designed 1o be placed in-line with
the speaker audio. In fact, it has a built-in 2
watt amplifier to drive the speaker you discon-
nect from your rig (and headphones, via the
front panel jack). This works well for the CW
and SSB modes, but for us RTTY fans it pre-
sents a problem. Audio from the filter needs to
be passed to the RTTY decoder, such as a
PK-232, but then there's no way to hook up a
speaker. If you normally use headphones this
doesn’t present a problem, but you may have
to hook up a small switching or pad arrange-
ment to make things work with both a speaker
and decoder. A second output port on the
NRF-7, perhaps at line level, would have
made interfacing a little easier for AMTOR,
RTTY and HF packet types. Provisions are
made, however, for changing the input
impedance to a high or low level by on-board
resislior changes.

The only other shortcoming is the fact that
the NRF-7 is indeed an audio filter. While it
can do some truly amazing things with receiv-
er audio, it won't help the actual selectivity of
the receiver. In other words, you might be
carefully separating two QRP CW signals
when some guy kicks in his kilowatt, 200 Hz
up the band. Your QRP signals are history. In
the same manner, the unit won't make up
for front-end deficiencies in a cheap receiver.
The NRF-7 is pretty amazing, but it won't do
miracles.

Documentation

Documentation with the unit is adequate,
even more than might be needed due to the
simplicity of operation. A troubleshooting
chart is included, listing most of the basic
problems likely to be encountered when first
hooking up a perfectly good unit—the plug-in
power supply is bad, you've used the wrong
audio plug, the speaker connections are tar-
nished, efc.

If things are a little more serious there is a
schematic included, but it covers only the
power supply and audio input/output sections.
(The actual Digital Processing Section is
shown only as a block diagram since, accord-
ing to the manual, the digital section is “virtu-
ally impossible to troubleshoot without highly
specialized equipment.” Well, sure, but what
isn't these days?? As it turns out, the factory
will send a complete digital schematic to any
product owner who is interested enough to
ask for one. In any case, there's no reason to
be overly concerned with repairs—the NRF-7
is very well built, and is covered by a one-year
parts and labor warranty.
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ALINGO

This multi-band HF mabile
antenna comes factory
equipped for 10, 12, 15, 40

Cross

neadle - meters with 20 meters optional
SW.A. fLHHA}. This antena is rated
meter gives or 200w input and features a
forward and ; hin‘%ad base to ease car
reverse | porting or .
readings . parking ramp @

withou access. The

switching antenna is

shown
attached to
the RS-820
low profile
trunk lip

and provides for three different
ower levels. You can even moni-
or your 12 volt power source. The
remote B.F. sensor allows you to
place the meter near you and the
sensor at the radio.
CMX-1 1.8to 60 MHz @2 kW  *189.95
CMX-2 1.81to 200 MHz @ 200W *179.95

CMX-3 14010512 MHz @ 200W *169.95

Comet offers a new
SB5 and SB7 NMO-
style dual-band an-
ienna. They feature a
fold-over "Motorola™
style base, great
styling and perfor-
mance to match, Use
the SBS for more
compact installations
and the SB5 for those
hard-to-reach loca-
tions.

+ B-20 Dual band

standard and NMO
mount 2.15/5.0 dbi

" RS-820 RS-S9 RS-25

The RS-820 is a new adjustable

#49.95 " o low profile trunk lip mount antenna
* SBTNMO Dual band NMO mount e base offering style with rugged

4 5/7.2 dbi *79.95 design. $34.95
« SBSNMO Dual band NMO maount Also shown

3.0/5.5dbi*55.95 *RS-9 trunk lipmount  %13.95
* FL-675 Dual band premium » RS-25 $32 95

consfruction 4.5/7.2 dbi *89.95

RealTrak

by Northern Lights Software

Guick, simple to use, color/fmono
EGA/VGA in'map mode. Priority
tracking of up to 10 birds.
Supports 5T and KC Tracker. Split
screen trackln%nf multiple objects,
EME support! Doppler shift shown
tor Engineering beacons. Morse
reporting. Sky noise map, Squint
and solar angle calculations,
printer support, and more,

e ]

GT?MEi '. - i -I'j 'l'.n:'l.i.-l-
offers a g % gl
e 45 i
selec-  § T
tion of
sinale,
dual,
triple
band
anten-
has for
your
needs.
Be it
Base,mobile or HT's, these
antennas offer a wide variety of
gain, matching mounts and
cable assemblies. T6 duplexers
jarE available with and without
eads,

Comet produces over eighteen
combinatons of duplexers and
triplexers. These units are
available with and without lead-in
cables and feature high power
handling with low loss.

» CFX-514J 50/146/446 MHz *69.95

* CF-4130  446/1200 MHz 7595 |
* CF-4160J 14646 MHz 49,95 5

Many mare to choose from!

1-800-426-2891
M-F 8 am -8 pm
Sat. 10 am -5 pm

Kantronics KPC-9612

atterned after the successful

PC 1li, this product will give

you both 9600 & 1200 baud
acket with a small footprint.
MOS design allows for battery

operation. Optional 32K.

5229 95* Mail Box available.

*This device has not bean
approved by the Federal
ommunications Commission.
This device is not, and may not
be, offered for sale or lease, or
sold or leased until the approval
of the FCC has been obtained.

$169.00
$219.00
= DSP-59+ $299.00

Dual band whips for
your HT will extend
your range. Comet
makes a version for
most every need.

» CH-720C

2m/70cm center
ioad #37.95

= SH-55
New! 2m/70cm
532.95

« CH-T2S
Chrome base 2m/
70cm *32.95 ¢

Authorized Factory Warranty Center

We offer factory authorized warranty service for lcom, Kenwood and Yaesu, We service all makes and models. Our customers may send any product reqguiring service to us, and we
will handle it for them. This is a one-stop service that keeps our customers having more fun than hassie in this hobby. If you neaed a custom cable for packet and don’t have time to

make i, let us do it for vou. C.A.P. & M.A.R.5. mods are also available at reasonable rates to authorized hams only.

2663 County Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm Prices Subject To Change Without Notice.

Metro: (612) 786-4475 « Nat'| Watts: 1-800-426-2891 » FAX (612) 786-6513

CIRCLE 153 ON READER SERVICE CARD
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This new
satellite dual
band all mode
base is
designed to provide critical performance and
is competitively priced. Features

This advanced transceiver
features DDS, dual antenna ports,

SUMMER SIZZLER

Here's the H.F. rig you've been
holding out for! It teatures a full

ey

ey dual VFO display, 101 memories, i :
100 watt throteh 6 meters wie . I infernal anterina funer, buitin 8 -' include data port, 50 memories,
built in antenna tuner and power S8 rgggzrgl:ange. A r’;‘g"ﬂﬁ' L - TXCO, noise blanker, DDS,

supply, VOX, PBT, RF Gain, 101
memaoaries and more provides you
with the latest features and fun.

with the latest design. i = compact size and much, much

= [C-737 w/o VOX available
@ $1249.95 with

coupon

In a world filled with
signals and sounds
you needa
communication
system you can rely
on. Now you can
hear communications
around the globe with
a tiny package that
fits snuglly in your

ocket— lcom's G-

1, oneofthe. .
smallest communica-
tions receivers ever

roduced. Other

gatures include 100 memories
from 100 KHz through 1300
MHz, AM, FM and wide
modes and clock function.

Your
CHoice Save
*100
More

The IC-729 includes the excitin
50 MHz band in an HF all-ban

all-mode transceiver. For DX A L :

hunting, there is passband tuning & Here's 9 pounds of fun with a

to effectively eliminate interface, iEd display that's easy to see, a front

increase talk power for lon Y and performance to spare. You
?n get big rig specs in-an HF

Ehséﬁﬂ;.”ﬁ il iRl fransceivar designed for maobile

The IC-728 is a fully equipped
compact transceiver. It comes
with the basic features plus
additional functions required for
pleasurable HF operation such
as passband tuning and a
speech compressor. Perfect for

mobile operation with a bright remarkable basic transmitting and [ and portable use. Features ‘N
| - i ity b e include a noise blanker, pre-amp, ote 800 MHz-900 MHz
display and simple controls. receiving capability while o 100 watts out, 32 mem ﬂrEES e blocked

re I“I'Ii”'lil'lil'lE1 compact and

lightweight. greal sensitivity.

Bring the world to your car. Mow
EDU can enjoy a wider world of

roadcasting- VHF air and marine
bands, AM, FM, WFM modes,
emergency services and many
more- in your vehicle. Fully covers
all the stations worth hearing in the
500 kHz-1.8 GHz range.

* Note 800MHz-900 MHz blocked

Continuous frequency coverage
from 25 MHz ’rhruugh 2000 MEIE
with all mode capability
(W.F.M.opt.). This unit offers a
clock, timer, 900 memaories,
scanning and more than there's
reom to list.

» IC-7000A available pals
* Note 800MHz-800 MHz blocked

Seeing is believing, so enjoy the
view. The built-in video display is
your spectrum scope, frequency
readout, terminal monitor and
control screen. Dual receive, 150
wall output, 889 memories and
wide dynamic range add up to a
performance leader.

Performance with easy-to-use
features. With a full-featured front
panel and a large fluorascent
display, this radio was designed to
be used! Wide dynamic range, full &8
duty cycle heat sink, 99 memories, §
DD3 and high speed antenna
tuner will expand your fun.

Authorized Factory Warranty Center
We offer factory authorized warranty service for lcom, Kenwood and Yaesu. We service all makes and models. Qur customers may sand any product requiring service to us, and we
will handle it for them. This is a one-stop service that keeps our customers having more fun than hassle in this hobby. If you need a custom cable for packet and don't have time to
make it, let us do it for you. C.AP. & M.AR.S. mods are also available at reasonable rates to authorized hams only.

2663 County Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
Prices Subject To Change Without Notice. Metro: (612) 786-4475 » Nat'l Watts: 1-800-426-2891 = FAX (612) 786-6513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
CIRCLE 153 ON READER SERVICE CARD
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Mome T bl
=L are This
the first VHF/UHF new
triband handhelds in dual band
the amateur world handheld
HI-L Hkr:é. ;i:]n ﬂE{L transceiver offers
2 unsu : - z I
band units are ﬁ-h_manm and Thlg ultra-slim transceiver is
g;:med in one | m;:lt v:;: R designed for maximum portabil-
Other aftraciive amateurs have ity and convenience. Even with

come to expect from
icom. From the

its NiCd battery pack attached,
this transceiver can fit in your

features include 78
memory channels,
built-m DTMF

encoder/decode function. auto- -
TR o, 2 CUpUR powar shirt pocket or hand bag.
LCD contrast levels selection to many CTCSS, clock and 100
with and other trendsetting :
ofi-timer. m- fgﬁ;urﬂi i memories are stan-
mable automatic power-off Impressive you
function. Buill-in clock with timer want io expernience GGreat for dard features.
functions and much more. it for yoursel. Thlﬁmfiﬂsgg“ e e

/0 memories, pager, CTCSS, » Packe! » Trovel

» Ultra lights = Spare

* Glove box » 18t Radlo

* CTCSS optional and many other features

\C-W2A

7 watts
on 12V

design
fundamentals has
produced
something truly
unique in dual-band
FM transceivers.
Even though it is
the smallesl in ils
class, il is packed
to the limit with

High power &
compact design
sel a new
;l:_ﬁrfﬂrmanca pace.
i5 HT offers 40
memaories, Die
cast case, CTCSS.

Dual receivers with
single band transmit
makes this HT truly
versatile. The & watl

features to expand s Je .
your fun out-of- Its new and This new 2 meter/440cm Dual ok kR kggﬁad.
doors, on the road, exciting from lcom. .5} band is another star in a new clock. 114 memories

«IC 2GX with out | R e, product line up for leom. Features .
key pad include separate tuning, volume taﬂng arguart'nggﬁt ﬂ%ﬂﬂ& add up
o and squelch controls for each 9 P ‘
SAVE band, 100 memories, high power *IC-T41A $389.95
20 out-put make this competitively
More priced unit a real winner,

or at home.

ICOM gives
you a choice
with this great
dual band

3 box. This rig is packed with
radio, 90 }gnaitums mlng a%a Mﬁm memaornes,
i extema aref :
memaories, dﬁtachahles%m panei and a
dual watch, muit-function mike. This nig is

sure o ase your operatin
encode/ needs. ﬁen{:eﬂienmgigaf

This néw 2 meterT0cm dual
band mobile will wow you with all
its new leatures. It sports a
removable fronl panel, separate
controis for tuning-volume and
squeich Remota control mike.
See it at Dayton along with the
IC-3700H for your 70cmv 1.2
GHZ needs.

This 50 wawt:ts mgt;r mnbﬂaﬂ' 5

equi a a Do

cr repeat opt. 440 MHz

receive, 60 memories, auto dialer,

auto off and cross band t‘.ﬁ.l:pIEI

ration. There's more to

scover with lcom

= [C-481H UHF vers:ion availablie

decode, digital lcom.
squelch, scan,

DTMF pad & more. Join

the fun now.

Authorized F Warranty Center Not Responsible For Typographical Errors
We offer factory authorized wamanty sennce lor lcom, Kenwood and Yassu We sanace all makas and modals. Our cusiomers may send any product raquinng senice 1o us, and we e ——
will handie it for them. This is a one-stop sanvice thal keeps our cusiomers having more fun than hassie in fhis hobby. If you need a custom cable for packet and don't have time 10 ;

make il, et us do A for you CAP. & MARS. mods are also availlable al reasonable rates o authorized hams only Expires R
>eptember
2663 County Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm 1994 C@g
Metro: (612) 786-4475 » Nat'l Watts: 1-800-426-2891 » FAX (612) 786-6513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm Prices Subject To Change Withou! Nofice
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Switt ormance and surgical

S-Q-.EF::E?}IIEE second nature to the

. Quality engineeri

blends aesthetic simplicity of fn-nﬁn
e e
ea ua receive,
100 memones, DEP*rﬁBE FET
final section (a first for amateur
transceivers) and much much
more. Supplies Limited.

A rewarding experience,
Kenwood's renowned digital
technology endows the TS-8508/
AT HF transceiver with specs
that put it firmly in the top ranks
of amateur radio equipment.
Features include a :
preprogrammed automatic
antenna tuner (bullt-in or
ﬂptic:-naI{, Kenwood's Advanced
Intercept Point system for
enhanced dynamic range, 100
memories with three scan modes,
a Direct Digital Synthesizer
(DDS) and digital PLL system,
plus an optional digital signal
rﬂcﬂe&sur, Limited to supply og
Rty

A radio thal can star in virtually
any role with its 100w
transmussion capabilities on all
nine amateur bands. Co '
lightw construction makes
this HF fransceiver particularly
suited for DX-ing. Rugged
reliability is matched with leading-
electronics-automatic
an na! tuner, Kenwood's AlF
tem for improved dynamic
Eraﬁga. DDS for fine tuning and the

optional DSR-100 digital signal
processor. Limited E supply.

The TS-7T90A breaks new ground
in terms of features and
performance. With the opti

1200 MHz unit, it offers

nd sub bands, full-duple
gmss—bandﬁpamiﬁpnmﬂﬂg.

Here's the twin to the TS-50.
Enjoy high performance
communications plus go-
anywhere convenience with the
world's smallest 90w mobile HF
transceiver. Engineered for 90
watts of tun on 6 meters.
Features include 100 memories,
compact size, DDS, L.C.D. panel
and more.

The perfect entry-level HF
transceiver. All-mode performance
15 enhanced by numerous
numerous user-oriented f res
such as 31 memones, a dual-
mode nose blanker with level
mtrnl, CW full & semi break-in,

iit-in speech processor and it's
light enough for DX-peditions and
mobile use.

B e S
A B b )
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ne Hours
1-800-426-2891
M-F 8 am -8 pm
Sat. 10am -5 pm

communica-

tions plus go-anywhere convenience

with the world's smallest 100w mobile HF

transceiver. It opens up a whole new world for
the amateur radio operator. It can be

A radio thal can star in virtually
any role with it's 100w
transmission capabilities on nine
amateur bands plus 50 watts
output on 6 maters. Compact,
lightweight construction makes
this HF fransceiver particularly
sulted for DX-ing. ug?ed
reliability is matched with leadin
adge electronics, Kenwood's Al
system for improved dynamic
range, DDS for fine tuning and
the optional DSR-100 digital
signal processor.

The TL-922A is an HF Linear
amplifier designed to provide
maximum power. By utilizing
two 3-500Z high performance
transmitting tubes, you'll have
ga-nw of reserve power for those
DX and contest contacts. Features
include 2kw PEP output, 2 melers,
variable ALC, delay cooling, class
AB. bias and a Ioot. to ma

those Kenwood products.

+ ]
: § L L LA

o bR
g e L Y “J_
o

mounted in a vehicle, taken on a
DX-pedition, or even perma-
nently installed as a base

Kenwood provides a variety of
devices to add computer control
or allow some units to be worked
remotely. IF-232C converls
ersonal computer R5232 levels,
o levels used with Transceivers
such as; TS-950 series, TS-850
series, T5-690 series, T5-790A
saeries, TS5-450 series and the R-

5000.

Graphic
control of
your amaleur
radio station

current

The system aiso interlaces 10
m aiso imerfaces 1o

new countnes with the latest

poirit-and-shoot technology

. _ Authorized Fnclm;y Warranty Center
We offer tactory authorired warranty service for icom, Kenwood and Yassw. We service all makes and models. Our custiomers may send ny product requinng service o us, and we
will handie i for them. This is a one-slop senvice thal keeps our cusiomens having more fun than hassie in this hobby. If you need a custom cable for packst and don't have lime to
make i, ot us do it for you. C.AP. & MARS. mods are also avaiiabis st reasonable rates io authorized hams onily

2663 County Road |, Mounds View, MN 55112
Metro: (612) 786-4475 » Nat'l Watts: 1-800-426-2891 « FAX (612) 786-6513
CIRCLE 153 ON READER SERVICE CARD

Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm

Prices Subject To Change Without Notice.
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530
More

Compact
and confident, it sets
exciting new

standards for :
portable This 2 meter FM
DommHnIcRliETIS, mobile provides the

cambing simplicity
of operation with a
multiplicity of
features. In addition
to built-in DTSS and
paging functions, it
rovides a dual-
requency transceive
capability, wide
band receive, a
sliding keypad
cover, and many
other features.
While supplies last.

user-friendly operation the amateur radio
operator expects from Kenwood. It comes
complete with extra-large display, DTMF
microphone, wide band receive and illuminated
switches. For the experienced
operator, an additional feature is
available which allows you to

Exciting new features make this
dual band mebile a class leader.
The 6 new program mode
memaories, AlP, 72 memories,
CTCSS & DTSS encode set the
performance pace while the
wireless, removable front panel
makes installation any place a
breaze. More features await your

inquiry.
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Small just got
smaller. Kenwood's
new TH-22AT

This state of the

art HT has New “F¥e" H-

AUMeroUs VHF/UHF ADAT (44bMHiz) are

features- the tri-bander in a categary af‘l thair

ability to store with third own, redefining

both alphanu- band “handheld

meric and , optional. communications”

frequency data in This new with a stylish palm

non-volatile transceiver size format and

memory, AM Thi . has all the equally impressive

aircraft, is new 2 meter transceiver features SHofmarice

alphanumeric. provides dual band receive and and advantages of the TM-741 esides being

message paging— e IR ECE s lus these enhancements-direct compact enough to

in addifion to aud ready. CTCSS encode, 41 requency entry, the unit can slip into a shirt

DTSS and pager memories are expandable, cross separate info e ety ocket. these fwo

functions—plus band repeat, time out timer, DTSS ge uires remote cable Kit), M transceivers

switchable dual- and much maore. T%Es' encode is built in, and it feature long battery

band receive. As » TM-451A 70cm can be controlled remotely with life, DTMF keypad

an an%dn?lget;u&us T%.2m Rx *TBA FTMF signaﬁlfrﬂm E.TE*FH e tric [ user-friendly menu
ransceiver. Also available in a fri- S8 ' '

memory channels can be * TM-551A 1.2GHz Tx band modeal (the TM-942A). - ?1}';5;? anaé" y E .~IaEn ﬁﬁ?s“ I:.y?gjﬂﬂg i

increased to 240 {option}). 70cm Rx TBA encode, DTSS, and much, much

*FCC Approval pending

more. Limited supplies. £,

! H-‘Jw-n-"'

RIS

e

TU-7 $49.95
V5-1 $67.95

YG-455CN-1 $169.95 BB
YK-88C-1 $90.95 %114.05 Sp.o3
YK-88CN-1 (15t F) $94.95 SP-950
YK-88S-1 (1st F) $94.95
YK-88SN-1 $04.95 bTU
YK-455C-1 (2nd F)  $109.95 o
YG-455C-1 (2nd IF) 5144 95 UT-285
UT-220S

YG-455CN-1 (2nd IF)  $159.95
YK-455C-1 $109.95
YK-885-1 $99.95

UT-1200

Authorized Fa::tnr?' Warranty Center

We offer factory authorized warranty service for lcom, Kenwood and Yaesu. We service all makes and models. Qur customers may send any product requiring service to us, and we

will handie it for them, This is a one-stop service that keeps our customers having more fun than hassle in this hobby. If you need a custom cabie for packet and don't hava time to
make it, let us do it for you. C.A.P. & M.A.R.5. mods are also available at reasonable rates 1o authorized hams only. Expires
e September
2663 County Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm 1994
Metro: (612) 786-4475 » Nat'l Watts: 1-800-426-2891 « FAX (612) 786-6513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm Prices Subject To Change Without Notice.
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A fine blend of SAVE

high performance features borrowed 5100
Fun's fun, but you can be very o e — 1 from the FT-1000 and the FT-990 are More
serious with this heavy duty ~ &8 Y ' " o4 A (i - combined in this affordable transceiver.
it odbl il e e S T Pass band tuning, variable notch filter, variable

ggt;tj output, 99 memories anr::h‘i 08 {8 : o e

namic range gives you the : T A G e ok - : '

ﬁ-grfl;j:'mance e This g?adiq will [ ey N e — 1 noise blanker and VOX dress out of this
elp you collect more points ina B0 AT oof | e e he ‘ o 100W rig. This model includes a

contest and add more cards to T e : e ; i
your DX collection. The specs tell S e ST P L R S R s built-in antenna tuner to expand

B adcy L ot 7 N N 1 #_  your mobile fun. Great for base
«FT-1000 $3099.95 i G oo\ aadis i =100 operation also.
e e L 1 1 99 « FT-890 £1149.95

with all coupons & discounts

Portable or

gmbilta, thlils
meter all-
moda Portable
transceiver ar
delivers mobile,
fun and this 2 This new transceiver delivers the
function. meter all- fun and performance you're
Based on the acclaimed | The 10 watt mode laoking for while staying on a
performance and easy operation linear trans- budget! It has 100 watt output,

100 memaories, DDS, IF Shift FET
front end and a general coverage
receiver, all for a low price.

FC-10 Matching antenna tuner,
external
$349.95

FC-800 Remote antenna tuner
$469 95

ceiver delivers fun and
function. The 25 watt linear
amplifier clips on in place of an
optional battery case to extend
your operating horizon.

FT-790RIl 70 cm transceiver
$649.95 :

of the FT-1000, the new FT-990
combines the basic technical
features of that top-of-the-line
model| with several new advances
in both transmitter and receiver
circuitry, resulting in a spectacular
arformer at a reasonable price.
igital filter, 80 memaories, wide
dynamic range and much maore!

« FT-990/DC $1738.95

amplifier clips on in place of an
optional battery case to extend
yvour operating horizon.

FBA-B Battery Case
CSC-19  Soft Case

2910
FTS-TA Encode/Decode
$41.00
MMB-31 Mobile Bracket
$22.00

549.95
$105.95
$139.85

542.00

$58.00

$59.00

This new high performance table i : $16.00
top receiver provides general ks :
coverage from 50 KHz - 30 MHz i s, $18.00
£ in all and FM at an affordable i e 24 j
Eﬂtluied sta![e designkwit? a built tfn e Eﬁ?ﬂ?bﬁggt%ﬁién&l:gﬁe?nm o i $21.00
antenna tuner makes for a no fuss S , : e | g
QSO in tough conditions is a full  EEES MHz, 100 and 1 KHz tuning Pt . it iy $30.00
1200 watts input on all bands with 88 steps, selectable attenuate, twin  £88 o $37.00
automatic or manual tuning lets  ES clocks and scan mode. e T A :
gqu decide the best way 10 drive [
his competitor.

Mot Responsible For Typographical Errors. Authorized Factnrr Warranty Center
s We offer tactory authorized warranty service for lcom, Kenwood and Yaasu, We service all makes and models. Our customers may send any product requiring service o us, and we
will handle it for them. This is a one-stop service that keeps our customers having more fun than hassle in this hobby. if you need a custom cable for packet and don’t have time to
Expires make it, lat us do it for you. C.A.P. & M A.R.5. mods are also available at reasonable rates to authorized hams only
September
. 1884 2663 County Road I, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
Prices Subject To Change Without Notice. Metro: (612) 786-4475 « Nat'l Watts: 1-800-426-2891 « FAX (612) 786-6513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
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iok ~ FREE
More BATTERY 3 E:
FNB 25G Y
This new VHF Limited
handheld Supply

The newest member
of the dual band family.
This handheld sports auto tone
search, 82 memory channels,
automatic power off, built-in VOX,

transceiver

ravideas the |latest
eatures- auto tone
search, automatic
battery saver,
automatic powar
off, 41 memarias,
CTCSS encode/

Sateliite and all-made 2m/70cm
work gels exciting with this full-

feature transceiver. Linked decode, DTMF } . :

tunfng,lm unlink mamories, 100 Eaglngd, bagklit dual in-band receive feature, built-

general purpose memories, and eypad an ;

room for 2 optional modules display and a IN Cross !JEIT‘I:‘J repeat
function and much

choice of two
colors (black or

gray).
FT-816 UHF version available. 7 =5 M

424"

with all coupons & discolunts

offering band extensions for 6m,

220MHz, or 1.2 GHz operation. more

This new HT
acks the
gatures you want
in a small size. It
features a new
a!phanumenc
display, super
small profile, new
square "D" batte
design, lit keypad,

This dual band mobile features.
100 memories, cross band
repeat, lighted keypad, built-in

The remgvable fr"l;l'l"lt panel lets
this dual bander fit any

installation. It features 50w out on duplexer and a small footprint This new mobile borrows its

2 meters, 35w out on 70 Dual watch capability rounds out ruggedness from the FT-2400H AM air craft

centimeters, 32 memories, this 50/35 watl VHF/UHF while adding great new features receive, DSQ &

CTCSS encode and PAGE mode. transceiver. Packet ready. such as advance track tumer, CTCS3S encode.
time out fimer, A.P.O., 9600 bps * FT-11RH Hi power version
option, 31 memaories, the new £309.95

“omni-glow” LCD and mora!

s
Whether E“g:EE gfi
you are «(G-2700SDX
installing a * G-1000SDX
station for » G-800SDX
profes- * (3=-800
sional HF * G-500A

communica-

This full featured
handheld provides
hours of fun on a
small budget
without compromis-
ing on quality.
Check out the wide
band receive, 40
meamories and dual
VFO!

o

B tions, a ; &
satellite ground
G-1000SDX  station or merely G-5400B
rotator-controller combination for you.
$49995 Designed to last a litetime, all Yaesu rofors $28995 $49995
are housed in weatherproof melamine
coated die-cast aluminum and permanently

lubricated to insure maintenance-free
ﬂperat'n}n under all climale conditions,

Authorized Factory Warranty Center
Ve offer factory authorized warranty service for lcom, Kenwood and Yaesu. We service all makes and models. Qur customers may send any product requiring service to us, and we

will handle it for them. This is a one-stop service that keeps our customers having more fun than hassle in this hobby, If you need & custom cable for packet and don't have time to
make i1, let us do it for you. CAP, & MAR.S. mads are also available at reasonable rates to authorized hams only. Eeities
. M S September _
2663 County Road I, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat,, 10:00am - 5:00pm ™= 1994 1
Metro: (612) 786-4475 * Nat'l Watts: 1-800-426-2891 « FAX (612) 786-6513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm Prices Subject To Chanige Without Notice.
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The Alinca DR-1200T, 2m data
radio is engineerad to optimize
packet radio performance and
operating convenience into a
compact package. 25w RF output,
1220/2400bps utility, 14 memory
channels, 4 scanning modes, and
other excellent features are
rovided at an economical price.
e DR-1200T is the smartest
way to connect you and packet

Alinco is very pleased to introduce
the newest addition to our quality
line of amateur radio transceivers,
the DR-130T, 2 meter mobile,
Engineered with the most
advanced technology, it is
designed with the beginner and
the most experienced ham radio
enthusiast in mind! It is powerful,
boasting 50 watts in high power
transmit to reach those distant

Experience all of today’s exciting VHF/UHF FM action
with Alinco’s DR-600T and enjoy dual band operation
at it's absolute best. This powerful and easy

to use 2 meter/70cm FM transceiver is jam  Save
packed with special features like simulta- 20
neous dualband receive, removable More
G i front panel, full duplex operation,

¥ SUMMER SIZZLER |

JLLLALLLLLLLLLILVLTY

J RS

racio. : §

The DR-1200TH provides 25w RF el AupanG tee 8 & _ scanning, DTMF code paging and

i E‘*‘-‘ém c':i'gﬁ‘gwit 2t installation applications. —p e remote controlled cross band

gnd, output switching — $ 5 5 e epeating. Your most wanted options

SEE' Eﬁg 1 ;"2"9”55 315 5 8 are factory installed, thus making it
B : e L™ an outstanding value.

\
\ )

¥ " i

’

D

1-180T

4 20
.  MoRE
per-
compact
handheld, the
tiny DJ-580T is
a powerful,
feature packed
twin bander.
This super-
compact HT is
the smallest
ou'll find, and
iterally fits in the

SR T N T e e
L e e = } Fiy |

'.:.'ll-: :

The DR-570T VHF/UHF FM Maobile
Transceiver has been specially
designed to combine two radios

The DJ-180 has great audio and
tough as nails construction,

m&xﬁfﬁ%ﬁ%&fgﬁf :::Err#.:-im::e. simple, and intuitive operation ﬁagm of your

You get 45 watts on 2 meters and ?hEE'Q“Ed with command keys and.” *

35 watts on 70em, 20 memory al are laid out 50 you won' Ergonomic

channels, wide frequency have to spend hours studying the desi 1 _

coverage. large multicolor dual manual. ggﬁ""'e“‘ggtd with S

digital CCD display, plus much + DJ-180TH $239.95

more! sensitivity and

unbelievable great sound, sets a @
new standard for 55
miniature HT's.

NS-660A
Cross needle,
1.8-150 MHz
SWRH meter

with remote
capability. $185.95

CN-101

Cross needle @
SWR and power §&._ _
meter 1.8-150 &=
MHz.
£89.95

DX-100 e
Duplexer S0-239 in and two PL259 88
out connector only. $28.95
DX-10M

As above with 6" leads on
PL259 connector.
$37.95

DX-10N

As above with 1 "N" connector andih 2t
1 PL259 connector. $37.895 SR

Satellite
Station
in Store

12 amp power supply $78.85 e
RS-20A 20amp, powersupply  $96.05 FE
AS-354 35 amp, power supply  $140.05 SEE
RS-50A 50 amp, power supply  $219.95 8
RS-20m 20 amp wivoltlamp metar $116.95 @
AS-35m 35 amp wivoltamp meter $160.95 S50
SL-11A 11 amp; slim style $79.95 S

This next generation of multi-
modea confroller is made in the
USA with a front panel designed
for you! Eniﬁﬁi_?ual Ppﬂft action
for packet, Y, PACTOR,

The OSCAR Link antenna system
is today's most flexible system for
satellites. Both 145.9 and the 435
MHz antenna's have polarity
switching. The entire system
balances on a 5 fiberglass boom.
The |atest NBS design 435 MHz
and logarithmic 2 meter EElar_:mg
make this the best OSCA
antenna available today.

CW, fax, and more!

Mot Responsible For Typographical Errors. Authorized Factory Warranty Center
- We offer factory authorized warranty service for lcom, Kenwood and Yaesu. We service all makes and models. Our customers may send any product raguiring service to us, and we

will handle it for them, This is a one-stop service that keeps our customers having more fun than hassle in this hobby. |f you need a custom cable for packet and don't have time to
make it, let us do it for you. C.AP. & M.A R.S. mods are also available at reasonable rates to authorized hams only,

Expires
September
- 1984 2663 County Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
Prices Subject To Change Without Notice. Metro: (612) 786-4475 » Nat'| Watts: 1-800-426-2891 » FAX (612) 786-6513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
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Number 10 on your Feedback card

The Coleman
(Mini)-Kilowatt

Extend your station’s working range for next to nothing.

henever you use a lengthy transmis-
sion line to connect a radio to an an-
lenna. you can expeclt Lo encounter consider-
able loss. Even the very best commonly-
available cable for UHF/SHF pioneers (7/8"
diameter hardline) is costly. heavy. requires
expensive connectors, and still has measur-
able losses. Most of us, even those with mul-
tiple feedlines and limited budgets, aren’t
using cable that good. We're using RG8/U,
RG213/U, 9913, 9086, 9096, or some simi-
lar 0.405"-diameter 50 ohm transmission
line which is nearly lossless at lower fre-
quencies. but measures more loss than most
of us would like to have at VHF or UHE
If you're using 50 feet of feedline, it's
probably no big deal unless you're operating
at 1.2 GHz or higher Irequencies. Bul if your
setup is anything like mine, you're using
hundreds of feet of coax to feed each anten-
na because you have a tall tower or antennas
far away from the shack. Thus, you are
undoubtedly encountering considerable
feedline loss, which limits your station’s
capabilities.

i |
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R TRt i e

Photo A. Close-up of one of the Coleman’s
side vent covers. Note the thorough caulking
Job.

by Steve Katz WB2WIK/6

Most satellite enthusiasts and moon-
bouncers use masthead preamplifiers to
boost received signal levels at the antenna
feed point. thus overcoming transmission
line losses on receive. But even these folks
rarely locate their transmitters at the anten-
na. which in many cases could boost trans-
mitted ERP (effective radiated power) by 3
dB or more, because the transmitting equip-
ment 18 more bulky and normally not weath-
erproof. Who wants two inches of water in-
side their $500 transmitter?

My Solution

Luckily, there is a solution to this prob-
lem, and it's easier than you might think. 1
have a VHF simplex autopatch installed at
my home. It uses a conventional 2 meter FM
rig and a simplex patch interface between
the rig and the telephone line, and allows me
to make non-business, no-cost telephone
calls from my car as long as I'm within
range of my home station. (In my case, this
can be a large radius, since my home station
antenna is quite high.) The problem is, the
patch gear is set up in the shack. while its
antenna is atop a 40-foot tower, up on a hill
behind my house. This means using a trans-
mission line more than 250 feet long. I could

have put the whole “patch™ station up on the
hill, closer to the antenna, but this would
mean losing local control of the rig. There
are new. very costly radios that allow full re-
mote-control of all functions, but I don't
own one of these and didn’t want to shell
out more than $1.000 for a radio that doesn’t
work any better in most respects than my old
$250 rig. Plus, I don’t know how well the
radio would work if installed in a severe en-
vironment (like outdoors). It doesn’t get
very cold here. but it does get mighty hot. If
I installed a rig inside a weatherproof box it
might reach 150 degrees F or higher on a
sunny day, even if the box were well-venti-
lated.

My situation isn’t unusual. Many of us
hams use antennas located a distance from
our homes, and some of us have really tall
towers. In either case. a long and lossy feed-
line is required. Here’s my solution:

| purchased a Coleman 28-quart cooler
with a tight-sealing lid for $20 at a local dis-
count store. It was just large enough inter-
nally to house a solid-state power amplifi-
er/RX preamplifier combination and a 12V
power supply. Thermos. Igloo and others
make similar coolers. Shop around for your
own deal. Even huge coolers with 40-quart

Photo B. The Coleman (Mini)-Kilowatt under construction. The cooling fan can be seen at

one end-side vent hole, and a 4" hole is directly opposite.
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Photo C. Inside the cooler, with the 12 volt power supply and the 80 watt amp/preamp in-
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stalled. Evervthing fit with room to spare. A larger cooler could likely accommodate a real

kilowatt amplifier.

or larger capacity cost less than $40. They
are all thermally insulated, reasonably
weathertight, and rugged enough to be in-
stalled outdoors permanently.

Because these coolers are normally sealed
tight when their lids are closed, heat generat-
ed by the equipment they contain will build
up to destructive levels unless some provi-
sion is made for cooling. I purchased a cou-
ple of small vent covers which had louvers
and metal screening already preattached. Af-
ter cutting suitable vent holes in both sides
of my cooler, I installed the vent covers over
these holes with the louvers on the outside
and facing downward, to prevent rain from
entering the vents (see Photo A). These vent
covers cost 99 cents each at a local discount
home supplies store. After cutting a 4" di-
ameter hole in each side of the cooler using
a portable jigsaw (the cooler materials cut
very easily—they’re just PVC and styro-
foam), I mounted the vent covers using four
2-1/2" #8 stainless-steel bolts each, with
lockwashers and nuts inside the box. Then I
used weatherproof window caulking com-
pound (GE, Dow, DAP or whatever, from a
tube) to caulk all around the small cracks be-
tween the vent covers and the cooler itself.

I mounted a small cooling fan inside the
cooler, over one of the vent holes, to exhaust
air out that vent (see Photo B). When the
cooler cover is closed, the fan draws outside
air in the opposite vent and blows air out the
vent over which the fan is located. This
means the temperature inside the cooler will
always be about the same as the air tempera-
ture outside. (Those of you living in ex-
tremely cold climates might wish to block
the vents off during the winter season and
then open them during the summer. Another
option would be to add some type of heating
unit to the project.)

See Photos C, D and E. To allow access to
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and from the equipment contained by the
cooler, 1 used 2-1/2" diameter PVC water
fittings. A short, straight section of threaded
PVC pipe passes through the rear wall of the
cooler and joins to a 90-degree PVC clbow
attached to it on the outside of the cooler.
Since I used pre-threaded PVC, this just
screwed together. If you can’t find threaded
PVC accessories, use unthreaded pieces and
glue them together with the specialized ce-
ment sold just for this application. The out-
side elbow faces downward to prevent rain
from entering, and is large enough internally
to pass three or four cables. The hole for the
PVC inlet/outlet pipe was also quickly cut
with my jigsaw, and the straicht PVC sec-

tion is held in place with an internal thread-
ed PVC nut. The exit point is weather-sealed
with window caulking, just like the vents. If
you use similar procedures, be sure to allow
at least 12 hours for the caulking to fully
cure before proceeding with other work.

Installing the Electronic Guts

Once the vent covers, fan and PVC pipe
are in place and the caulking is cured, it is
time to install the electronics. I used a Mi-
rage B108G 2 meter power amplifier/RX
preamplifier combination. This “brick™ runs
80 watts output power when driven by 10
watts, and contains an RF-switched GaAs-
FET receive preamplifier with about a 1 dB
noise figure. It requires about 12 amperes at
13.8 volts DC for power when transmitting,
and I used a Kenwood power supply I hap-
pened to have on hand. An Astron RS-20 or
similar commercial unit would have done as
well and also fit in the box. The DC power
supply requires only about 3 amperes at 117
VAC for line power, so it can be supplied by
a very long #12 or #14 gauge line cord.

There’s no sense in putting the amplifier
in the field and running DC power up to it,
since the DC load current is so high. My
modest little 80 watt (output) amplifier
“brick” requires 12 amperes, and a larger
solid-state amp will require much more.
(The popular 160-170 watt bricks all con-
sume about 25 amperes at 13.8 VDC.,) If I
had run DC from the shack all the way up to
the box, 1 would have needed #10 copper
conductors as a minimum, preferably #8 or
#6. This is very heavy and costly wire that
isn’t even commonly available in paired
conductors with a weatherproof covering.
By putting the DC power supply in the box
with the amplifier, | could use inexpensive
#12 or #14 outdoor AC extension cord, like
that sold for outdoor garden tools {clectric
lawn mowers or hedge clippers). Two 100-

h

Photo D. Close-up view of the cables exiting the PVC pipe feed-through. The gaps in the pipe

are filled with foam-rubber gasketing material, myv “Black Widow Protection.”
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Photo E. The completed Coleman (Mini)-
Kilowart as it sits on the ground alongside
the base of the antenna tower to which it's
connected,

foot extensions cost only $26 total and these
are very weatherproof, with a tough rubber
jacket that even resists garden “critters with
sharp teeth! (Note: For a permanent installa-
tion that meets existing electrical codes.
you d need 10 use wiring inside a metal con-
duit, But I consider my installation “tempo-
rary, like using an electrically-powered gar-
den tool. and therefore use outdoor exten-
sion cords instead. In a semi-rural area. any-
one can get away with this.)

As you can see in the photos. everything
fit in the box quite nicely. Before installing
the cooler at the antenna site. I checked it lor
water leaks (with the cover closed, of
course!) by spraying it with a garden hose
from various angles. I found the cover did
leak a bit, and there was no place for water
(o exit the box. so I drilled half a dozen 1/4"
holes in the bottom of the box, at the lowest
points inside the container. to allow any wa-
ter that Icaks in to exit quickly. A second
“earden hose™ test revealed that this solution
was a good one, Another solution might be
to use duct tape to seal the lid of the cooler
once 11's closed. and not drill any “weep”
holes.

This whole project took maybe an hour to

complete, not including the 12-hour cure cy-
cle for the caulking. and cost $35 (not in-
cluding the electronic equipment). After in-
stalling the cooler “up the hill” near the base
of the autopatch antenna tower, and having
the AC line cord plus the coaxial input and
output lines routed through the PVC elbow
and connected, I pushed some foam-rubber
weatherstnipping matenal into the remaining
voids in the PVC pipe. This was done in
hopes of keeping insects out of the box. Tiny
insects like fleas or gnats might still enter
through the holes in the window-screening
material at the vents, but [ was more con-
cerned with black widow spiders. common
in these parts. Black widows are too large to
pass through the window screens. but
might’ ve entered the PVC pipe. 1 don’t want
any “‘surprises” the next time I open the lid
of the cooler!

To keep the cooler from moving much
during an earthquake, or from disappearing
altogether in the event “visitors™ with van-
dalous intentions happen to spot it in my
yard. | attached the box to a nearby irriga-
tion pipe (3/4" galvanized—pretty strong
stuff) with a steel bicycle anti-theft cable, as
shown in Photo E. using a padlock. If you
install your Coleman (Mini)-Kilowait in an
unprotected yard or alongside your tower,
you might consider taking some similar
precaution.

The Results

Was this small project worth the effort?
You bet it was! My onginal autopatch sys-
tem. with a ng running 40 watts in the shack,
had an effective radiated power of 60 wallts,
factoring in feedline loss and antenna gain.
By adding the remote amplifier. its ERP is
now 260 watts, a 6.4 dB improvement. Had I
located the same amplifier in the shack, in-
stead of near the antenna, the resultant ERP
would have been 115 watts. or 3.5 dB less ef-
fective power. Now | have only about (.8 dB
feedline loss between the amplifier and the
antenna, whereas with a shack-mounted am-
plifier the loss would be 4.3 dB.

And how about on receive? With the
shack-installed rig, my receiver sensitivity

was 0.48 pV for 20 dB noise quicting (this
is 0.28 uV. degraded by 4.3 dB of transmis-
sion line loss). Now. with the remotely-lo-
cated preamp in the B108G. my receiver
sensitivity is 0.32 uV for 20 dB quieting.
This is a receiver sensitivity improvement of
3.5 dB. The system can now “hear” much
weaker signals than it could before. Had |
installed the receiver preamp in the “shack.”
the resulting improvement would have been
essentially zero. since the preamp noise fig-
ure and the original rig's noise ligure are
about equal. (No amount of preamp gain
makes any difference unless the noise figure
is improved.)

In all. I've improved my system perfor-
mance by 7 dB: 3.5 dB on transmit, and 3.5
dB on receive. The difference in working ra-
dius for the autopatch system described is
several miles. I can now access and hear the
“patch™ from many places larther away than
previously. All this improvement cost was
$35 for the cooler. modilied as described,
and $26 for extension cords to power the
equipment. A mere $61 total investment. I
could have raised the antenna another 50
feet to yield a similar improvement. but at
10 times the cosl.

Whether you have an autopatch system,
or just want to extend your working range
for normal simplex modes (FM. SSB. pack-
et. etc.), remoting your final power amplifier
and receiver preamplifier will help. One pre-
caution | should mention is to be sure the
AC extension cord is plugged into a “GFI”
outlet, or protected by a GFI circuit-breaker.
GFI stands for “ground-fault interrupter.”
and this is not only prudent for any AC pow-
er line used ouidoors, but is an electrical
code requirement nearly everywhere. A GFI
might occasionally “trip” on rainy days, ren-
dering your remotely-located equipment
powerless until it’s reset, but the protection
afforded against accidental electric shock is
well worth the possible nuisance.

| don’t know about you. but I like almost-
free station improvements. | picked up 7 dB
for $61. This is $8.71 per dB. an excellent
return on investment. And after all. this is
only a hobby. 73]

MORSE CODE MUSIC!

SENSATIONAL NEW WAY TO LEARN
CODE—Do Aerobics, Sing, Jog, or Drive
while learning code! A fun & easy way o
learn or retain Morse Code skills. Now the
secret is yours with this amazing syncronized
breakthrough! Great for Novice, Techni-::ian
or the classroom. Order: .

“THE RHYTHM OF THE CODE”"
Version 2 cassette todayl

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 tax.

CIRCLE 2 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

OSHA

We Ship
Worldwide
Order Desk Open
7 Days/Week

ONV Tool Pouch $15.85

CIRCLE 102 ON READER SERVICE CARD

From

RC-1000
o ster REPEATER
Concepts CONTROLLER

e Autopaich » Reverse Autopalch
e User Programmable CW ID,

Control & User Codes & Timeouts

Manual with schematics = 90-Day Warranty
Wired & Tested w/ manual .... $239.95

w Micro Computer Concepts
IIIIr_ 8849 Gum Tree Ave.
New Port Richey, FL 34653

wrces|  843-376-6575

CIRCLE 160 ON READER SERVICE CARD
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where batteries are our only business!
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battery pack from Pmphex.
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4 Onf: Year Warranw
B Matched cell construction
B Case re-build service
B [ong lite, extended operating time
B Made for HAMS, by HAMS

Add $4.00 Shipping & Handling for first battery,
$1.00 for each add battery - US, only .

o g Connecticut residents add 6% tax,

rom your

iPCRIPHEX Inc ¥y

the only thing low about our charge is the cost...

1-800-634-8132
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Available

Since 1987

—

BUY AMERICAN, BETTER PRICE AND QUALITY

The SG2000 HF transceiver is type accepted for commercial and marine service
made with traditional U.S. commercial radio quality (and of course it can be used
on the ham bands also). While the Japanese radios have 2 final transistors that
strain to put out 100 watts on the low bands and only 75-85 watls on ten meters,
the SG2000 has 4 large transistors that loal along at 150 waits on ALL THE
BANDS INCLUDING 10 METERS! Some of the SG2000 features are: 1A
control head remotable {no special kit necessary) up to 150° away from the rig,
perfect for automobiles and boats. Up 1o 8 heads can be ulilized and used as
intercoms also. 2) The largest display of any HF transceiver. 3) 644 pre-
programmed memories and 100 user programmable mamories. 4) operable from
-50F (-45C) to 1B5F (+85C). You want gqualily right? Here is what EVERY
SG2000 must endure betore they're shipped fram the factory: 1) They're factory
aligned, 2) EVERY SG2000 is keyed down at full power (CW 150 Watls) Into an
apen antenna for about 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-checked for alignment and put in the “TORTURE RACK” where they arg keyed on and off every 10 seconds for 24 hours, 5)
The SG2000 is then re-evaluated and all control functions are verified to gnsure thal the microprocessor is up to 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, 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 5G230 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 $449.000 WHY THE SG2307 BECAUSE: When you tune an
antenna at it's base you are resonating the antenna, instead of just matching the
coax to the radio as with other tuners such as the ATS0, efc. The result YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood ATS0, AT450 and other
similar tuners can only match 3:1 mismalches (YES only 3:1) so forget malching
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 malch random wires,
dipoles, rain-gutters, shopping carts, etc. The result MORE POWER.

To order. send check or money order with $8.50 for shipping, along with your shipping address (sorry no U.S, Post
Cffice Boxes, UPS will not deliver) and Telephone number 1o:

Joe Brancato

THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

CA Residents Add 8 1/4% Sales Tax. Alaska, Hawaii, and Canadian Residents please send U.8. Money Order
+ $17.10 for shipping, ;

Serving The LORD If you wish more information please send a SASE to the above address. For COD orders, call
(310)433-5860, outside of CA Orders Only cal (800)933-HAM4 and leave a message.
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The $349.00 Bullet-Tested QRY Solar Power Supply keeps your
repeater on the air ‘round the clock or powers your 100w HF station
60 hrs a month, Control circuit speeds charge, protects gel cells &

sealed batteries. Fully assembled, QRY, portable. Easily expanded.

Add 310 S&H Info 51
801)373.8125 —piiEnnasVest
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ATTENTION

If you're looking for an antenna

to cover all of:

10m, 12m, 15m, 17m, 20m

30m, 40m, & 100 KHz of 80M
THEN CONTACT:

GAP

ANTENNA PRODUCTS, INC.
Tel# (407)778-3728

Ask them about their new Titan.
A compact vertical that requires
NO radials. This antenna is so
new they haven’'t had time to
develop an ad.

Sold out at Dayton and Dallas!

Ever wish
you had a l“i(l'il" oun
In your car

The ZAPPERIS an

awesome Answer!

This magic-like little box activates any radar
detector within 3/4 of a mile. Watch the brake lights
come on the speeding sports car that just flew by.
Keep those speeding big trucks from eating your
bumper. The ZAPPER is al0GHz amateur transmit-
ter the size of a cigarette pack, operates on a 9v battery.
Complete with road game "Trolling for Tailights".

95
Built & tuned only 49 Plus $5.00 S&H

TRANSEL

TECHNOLOGIES

MADE IN USA

123 East South Street
Harveys burg, Oh 45032
1-800-829-8321
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Andy MacAllister WA5ZIB
14714 Knights Way Drive
Houston TX 77083-5640

Satellite Portable

| go fishing at least once a year with
a small group of friends. The goal is to
get away from the city, while chasing
fish is secondary. We use ham radio to
communicate between boats and al-
ways try out some new idea for satel-
ite chasing after a day out on the wa-
ter.

This year a new antenna from
Cushcraft looked like a good candidate
for portable hamsat work. The antenna
is a dual-band, linearly-polarized yagi
called the A270-10S. It has five ele-
ments on 70 cm and five on 2 meters.
The two yagis are mounted in the
same plane, but on opposite sides of
the boom. The antenna comes with
aluminum components, stainless hard-
ware and a wiring harness allowing a
single coax cable feed. While this ar-
rangement is fine for dual-band rigs,
separate feedlines were more appro-
priate for the multimode single-band
rigs on hand.

Antennas tried in previous years for
2 meters and 70 cm included short
crossed-dipole systems from KLM and
Cushcraft, small quads from Lightning
Bolt Antennas, ground planes from
Lakeview, and even an AEA HR-1 tele-
scoping half-wave HT whip. All of the
antennas fried have been useful, de-
pending on the satellite and local work-
ing conditions. While the ground
planes did well for low-earth-orbit
(LEO) satellite contacts, they were
quite difficult to use for AMSAT-0OS-
CAR-13 in its high elliptical orbit due to
the weak signal levels. Crossed yagis
were better for A-O-13 due to their po-
larization compatibility and higher gain,
but they were harder 1o transport and,
due to the lack of rotators, very difficult
to use for LEQ hamsats.

The short dual-band yagl from
Cushcraft provided several A-O-13
contacts from a camera tripod mount.
The antenna was mounted near its

for some A-O-13 Mode B contacls.

Hamsarts

Amateur Radio Via Satellites
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balance point rather than at the rear.
To help make up for the antenna’s lack
of gain, a good quality preamplifier
was used on 2 meters and a 100-walt
linear employed for the 70-cm uplink.
Antenna alignment was accomplished
with a compass from the Scout shop
and an inclinometer from the hardware
store. Aiming predictions were printed
prior to the trip.

Contacts were few on the low-orbit
satellites using this antenna, due to a
lack of rotators or volunteers. For a
small home installation some very in-
expensive rotators could be incorporat-
ed for azimuth and elevation because
of the light weight and small size of the
A270-10S. As a portable or emergency
VHF/UHF satellite antenna, il's a good
performer.

RS-12

While the contacts on A-O-13 were
fun to make using the simple portable
syslem, chasing RS-12 was like gel-
ting back to the days of Sputnik-1 but
proved to be more difficult than antici-
pated. RS-12 is currently running
Mode K, the HF mode, which calls for
a 15 meter uplink and a 10 meter
downlink. Sputnik-1 transmitted just
above 20 MHz. At our lakeside station,
a NCG Co. Model 15M mobile
iransceiver was tried with a modified
“CB" magnet-mount, base-loaded whip
for the uplink. A Uniden HR-2510
transceiver and a dipole were used for
reception. Downlink signals were
strong, but the low-power output of the
NCG 15M did not produce any con-
tacts. We could hear the resulting
downlink from our 15 meter transmis-
sions, bul were nol having any luck
catching the attention of others.

As the upper shortwave bands de-
cline in long-distance useluiness due
to the present sun-spot cycle, the use
of Mode K gets easier. Aclivity on the
satellite has increased dramatically
and It has become harder to compete
for a contact.

RS-12 is part of a larger civilian
navigation satellite, COSMOS 2123,

launched by the former USSR on
February 4, 1991. RS-13 is another
part of the system, but is nol currently
in use. RS-12 is capable of three dilfer-
ent modes including “A” with a 2 meter
uplink and 10 meter downlink, “T" us-
ing 15 meters up and 2 meters down,
and K. The satellite is also able to run
dual simultaneous modes using "KA"
or “KT" Almost since launch, however,
RS-12 has been running K.

The K transponder system on RS-
12 is 40 kHz wide and non-inverting.
This means that an upper sideband
(USB) signal sent by a ground station
high in the transponder input band will
come out as a USB signal, high in the
transponder output band. For RS-12,
the uplink band goes from 21.210 to
21.250 MHz, and the downlink is from
29 410 to 29.450 MHz. The main CW
telemetry beacon can be heard on
29.408 MHz. Unlike other hamsats,
RS-12 transponder operation requires
at least an Advanced Class license
due to the uplink frequencies; however,
the lower 15 kHz of the transponder
uplink are in the Extra band.

After the failure to effect contacts
from the fishing site, attempts were
made employing the home system. Us-
ing a 25-year-old HF transceiver for the
uplink and a 15-year-old HF transceiv-
er on the downlink in conjunction with
dipoles in the attic, several contacts
were easily made during the first 15-
minute pass. The increased number of
users on RS-12 heightened contention
for the limited space in the 40-kHz-

(Photo by Stuart Ross.)

Photo A. Portable satellite rigs for 15, 10. 2 and 0.7 meters.

t

wide transponder. The typical RS-12
operator was using more power, single
transceivers and sometimes a beam,
or at least a good outdoor antenna.
This was veriied by a survey over the
air and from QSL cards.

Many of today's amateur HF
transceivers can operate crossband,
i.e. they can be used to monitor one
band (like 10 meters) and transmit on
another (15 meters for example). While
they cannot operate full duplex (simul-
taneous receive and transmit), a few
calculations and some praclice provide
prospeclive RS-12 users with methods
for satellite operation. RS-12 operators
have discovered that Doppler shift is
minimal on HF. When transmitting on
21.240 MHz, the downlink will be with-
in a kHz of 29.440 MHz. Since the
transponder is linear, the same corme-
lation holds true throughout the 40 kHz
passband. Many hams have avoided
RS-12 activity due to the problems en-
countered with a 15 meter transmitter
in close proximity with a 10 meter re-
celver. Those with only one HF rig
don’t even know aboul the problem,
they just make contacts. After chasing
digital salellites and high-orbit, high-
tech hamsats, RS-12 is a refreshing
change—back to basics.

Check The RS Satellite Operating
Guide by G. Gould Smith WA4SXM for
more information about the RS-series
hamsats. The bocklet is available from
AMSAT at (301) 589-6062, or you can
write to them at 850 Sligo Avenue,
Suite 600, Silver Spring MD 20910. ]
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Mare I. Leavey, M.D., WASAJR
6 Jenny Lane
Baltimore, Maryland 21208

How RTTY Works

| am constantly reminded by your
correspondence that many “RTTY
Loop™ readers have not been in digital
communication these past few
decades. Even some of you old-timers
(whose original ham tickets pre-date
my birth certificate) are just now bare-
ly getting started in RTTY, packet, or
the like. Thus, | often find more basic
questions mingled in with letters about
this or that program, computer, or
piece of equipment; such as “Just how
is RTTY transmitted, anyway?" This
month’s column is addressed to that
segment of the readership. To those of
you who already know all this, you are
excused. For those who want a quick
refresher, jump to the end of the arti-
cle. The rest of you, here we go.

Unlike CW, where the various let-
ters of the alphabet, figures, punctua-
tion, and special functions are repre-
sented by groups of long and short
signals ranging in length from one unit

Amateur Radio Teletype

(the letter E) to 20 or more, the vari-
ous forms of radioteletype each use a
unique vocabulary of alphabets. While
none of these alphabet sets is exactly
the same, they each share one char-
actenstic. Within each set, each char-
acter is precisely the same number of
bits as any other.

The two most common alphabet
sels used are the five-level code com-
monly called "Baudot” (but more prop-
erly called "Murray™), and the seven-
level code commonly called ASCII,
which is also represented as an eight-
level scheme in some circles.

Having established that, the next
problem is how to send these codes
along a radio circuit. The most direct
means would be to key a CW transmit-
ter directly with the TTY pulses. The
result is often called "ON-OFF" keyed
RTTY. ON-OFF keying was, in fact, the
earliest method used to transmit TTY
over the air. Advantages are related to
simplicity in transmitting: merely hook-
ing the teleprinter to the key jack. Re-
ceiving is also easy, with simple de-
modulation of a single tone. Disadvan-
tages relate primarily to interference

MoTron Electro

field St. Sulte 4 PO Box 2748 Eugens,

|||||||||

_3 e T R e

||||||||||||||||

" Transmitter

.....

same make and model.
Software and the

of the number of radios

 This 3 on octuol FingerPrint captured &y the TaD-]
FWAM radio transmitters have a unique frequency
- versus time start-up characteristic--even radios of the
_ _ This "fFingerPrint" can be
captured, stored and analyzed. Our exclusive TxID
patented tachnﬁl_oci'y of the TxiD-1.
IBM/Compatible circuit board can help wﬁ'-idaﬁtim

- the abusers on your repeater! Or help you keep tra

repeaters. C(TCSS and DIMF decoding, as well as
Spectrum Occupancy and
 features further enhance the system,

r account on commercial

Deviation measurement

susceplibility and fading. A nearby CW
signal can wipe out an ON-OFF RTTY
station, and fading can remove letters
or words.

A better way to send RTTY is by
presenting a constant signal for the
MARK, or resting, state and changing
it in some way for the SPACE, or sig-
naling, state. Changes may be intro-
duced in amplitude, frequency, or by a
superimposed modulating waveform.
Direct amplitude modulation with the
RTTY signal approximates ON-OFF
keying, with all of its attendant flaws.
Some fancy forms of modulation will
be discussed at the end of this col-
umn, but the two most-used ham tech-
niques are FSK and AFSK.

FSK

In FSK or frequency shift keying, a
carrier is shifted in frequency to corre-
spond to the MARK and SPACE fre-
quencies. Figure 1 (b) diagrams this
nicely. Like those that follow, this is a
redundant system. That is, information
is obtainable by looking at either
MARK or SPACE, even in the absence
of the other one. Remember that in
ON-OFF keying, if you lose the
SPACE you have a steady MARK, and
if you lose the MARK you have noth-
ing! Transmission of FSK is accom-
plished by shifting the transmitter VFO
in step with the RTTY signal, and re-
ception by decoding either or both the
MARK and SPACE. Done properly,
this system is very immune to interder-
ence and, since fading normally af-
fects only one of the MARK or SPACE
frequencies at a time, proper use of
the built-in redundancy makes fading
no problem, either. The frequency shift
involved may be anything from kilo-
hertz to fractions of a hertz, which
might be more properly called “phase
shift." In amateur circles, the standard
shift these days is 170 Hz, while for
many years, a shift of 850 Hz reigned
supreme.

AFSK

Unfortunately, FSK presumes very
stable transmitters and receivers. The
level of shift is less than 1 kHz, and
drift in the VFO of any significant de-
gree would be intolerable. Early VHF
transmitters could not maintain this
degree of stability. Use of an audio
tone, shifted in frequency in a manner
similar to FSK, became the standard
on VHFE. Take a look at Figure 1 (c).
This AFSK is quite useful in its own
right, and note that the MARK, which
iIs the lower frequency in standard
FSK. becomes the higher frequency in
standard AFSK.

Now, some fancy stuff. What if |
send a pulse during each 22 ms win-
dow which represents a bit at 45.45
baud Baudot speed? By changing the
puise’s amplitude or position within the
window, | could encode MARK and
SPACE with a decodable system. Fig-
ure 1 (d) shows what | mean. Such
Pulse Amplitude Modulation (PAM) or
Pulse Position Modulation (PPM) is
not used much in the amateur service,
but it is neat, right?

Overall, these technigues remain
the standards, whether at that fabled
45.45 baud Baudot, or even at super-
speed packel. With experience, one
can even begin to appreciate the sub-
tieties which make a RY sound differ-
ent from a CQ. When you begin to
copy straight text by ear, though, tell
me about it!

As always, | look forward to your
comments, questions, and comments.
On Delphi (username MARCWAS3AJR),
you will find the “RTTY Loop” index
and al least the first in the series of
“RTTY Loop” software collections in
the Radio SIG's data library. | often
check in there as well, so feel free to
leave me messages there. Email can
be sent on Delphi, as well as Com-
puServe (ppn 75036,2501), America
Online (MarcWA3AJR), or via Internet
(MarcWA3AJR @ aol.com). 73

Call or urite for o brocwre with full details.

(800) 338-9058

.:55” .E”mwmwmdmﬁmmﬂ
- TxID-1 with Software $699.00

VisaMC and AMEX accepted. (OD on cash | Money Crder basis o
2 ac A on or s only.

Orders: T
Info: (503) 687-2118 fox: (503) 687-0492

|
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FREE CATALOG!
JERROLD HAMLIN OAK

1-800-345-8927
ETC.

CABLE TV DESCRAMBLERS

= Special Dealer Prices! » Compare Our Low Retail Prices!
* Orders From Stock Sh!gpﬁd Immediately except to Calif,
= Guaranteed Warranties & Prices! = All Major Credit Cards

PACGIFIC CABLE CO., INC.

7325 Reseda, Dept. 1872 "Reseda, CA 91335
For l:atalgg, orders & information 1-800-345-8927
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Z'D ENGINEERING

Specialisls in CATV Hardline Matchin
Transformers, Power Dividers and Related R.F.

FEF

¥  (Quality Microwave TV Antennas
" | WIRELESS CABLE - IFTS - MMDS - Amateur TV

Uttra High Gain 50db(+) » Tuneable 1.9 to 27 Gz

* 55-Channel Dish $199.95

* 36-Channel Dish System $149.95

& 20-Channel Dish System $12495
» {Iptiona Commercial Grid Anlenna [not shown) Add $50.00

& Yagl Antennas, Components, Custom Tumng Available
§ = Coll or write {SASE) for * ‘FREE" Catalog

ME‘I‘M l".ll.h_ « Scottsdale, AZ 85252
uFeTive  (602) S47-T700 ($3.00 Credit all phone orders)
WARRANTY  MasterCart « Vis3 = Americas Express » C00's « Quastity Pricag
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GIVE YOUR

HR-2510 HR-2600

the same feanres o the

“BIG RIGS”

Devices.

Say You Saw It In
73 Amateur Radio Today

CHIPSWITCH

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269
Wrile or call (T07) 53590512 for FREE Information
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Built to fit 1/2, 3/4, and 7/8 inch hardline, or can
be custom built for other sizes of hardline and any
frequency between 50 MHz and 1.3 GHz. When
ordering. please include a 4 inth section of your

Subscribe to
73 Amateur Radio Today
Call 800-289-0388

LASER CUT CALL SIGNS |

wood, light front with dark relief.

. 1 Char's on '/z" Base $2 per Character

« 2" Char's on '/s" Base %4 per Character

» 3" Char's on 1" Base $6 per Character
Shipping Included

CAM LAZERCUT SIGNS
P.0. Box 1090, Enfield, CT 06083-1090, 203-741-8465

hardline and specily the design frequency you
need.
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144 MHZ units are $34.95 per pair. 222 MHz,
440 MHz, 903 MHz and 1296 MHz units are
$32.95 per pair.

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

ZD ENGINEERING

Paul H. Darwactor, W8ZD,
605 Balsley Avenue, Findlay, OH 45840
PHONE: 419-424-8765

| ULTIMATE MODIFICATION BIBLE

MOST COMPLETE, F= =

GREATEST IN IT'E TIME!!! == m
ummmn \

| OVER 800 MIKE WIRINGSE OB/HAM.
OVER 126 MOD, HAM Ralildd,

OVER 6O COMPLETE CHYETAL CHARTS.
OVER 20 MOD, CRYETAL CHARTS.
OVER 15 SCANNER MOD,

TEN METER RADIO MOD.

| LINEAR/COAX ANT. INFO.

OVER 200 PAGES OF INPO.

KDC SOUND 1-800-256-9895
5 PINE MEADOW $19.95
CONROE, TX 77302

HamWindows

Your gateway to the world.
Software that combines the amateur radio
with a personal computer.

HamWindows, Inc. 2121 E Pacilic Coast Hwy.. Suite 120C
Corona del Mar, CA 924625
(714)729-4222 FAX (7 14)644-6277
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Sell your product in 73 Amateur Radio Today Call Dan Harper today! 1-800-274-7373

What is DSP? DSP allows the
“construction™ of various filters of
great complexity by using computer
code. This allows us to have easy
access lo a variety of filters, each
perfectly optimized for whatever
mode we are operaling. The DSP Il
has been designed o operate in 10
different modes. Four filters are optimized for reducing interference to SSB phone signals
from CW, heterodynes and random noise interference. Four more fillers operate as
“brick-wall®” CW bandpass filters. The remaining two filters are designed for reliable
recovery of RTTY and HF packet radio information signals. A single front panel switch
selects any of these filters. Easy hookup to rigs speaker jack.

« The W9GR DSP Il is the most popular DSP on the market —
Thousands in use worldwide!

WIGR DSP Filter........cocninnie. $299.95 12V DC Power Supply.......ccceerrnnes $11.95

Make and receive phone calls from your mobile rig or handie-talkie with
your own personal autopatch. Connection is easy — just hook-up to the
mike and speaker jacks on your base station rig and plug into the phone
linel Complete control is assured through touch-tone access codes that
you set and change at will. Long distance toll access is controlled by
special code that you set, preventing fraudulent usage. All programmable
codes and set-ups are stored in special non-volatile memory immune to
power failures. Repeater owners use the SDP-600 as well for reliable and
solid repeater autopatches. Power required is 12 volts DC at 100 MA.
Experience the freedom of owning your own autopatch, on you own
frequency, to use when
and as you wish. The
SDP-600 is made in the

USA and carries a one l
year warranty.

SDP-600 Personal
Autopalch, fully wired

rrrrrrrrrrrrrrrrrrrrrrrr

SDPA 12 volt power

supply unit....$11.95 KJ-

j*COM = 793 CANNING PKWY « VICTOR, NY 14564

New data!

* Browse by Name.

'I"lf'l 1 rm

» Split databases to

Available

these interfaces.
* No external power supply is

the computer COMM port.

= Fully assembled and tested.

Free shareware disk included!

Great Circle Beam Heading

HamBase 3.06 is packed with all of the new features
you have been asking for:

« Browse by Callsign.
* Browse exported Files.

necessary. The j*Com TC interfaces
require very little power for operation.
This power is obtained directly from

* All electronics are enclosed in the
shielded DB-25 connector hood.
RF1 susceptibility and radiation is reduced.

HamBase 1994

New Program!

mﬁ-wﬂrnur
* Export data in all the popular database formats. pagnifying glass...
Address labels; Fixed format; Delimited by commas,

labs, comma-quotes; calisign only.,
* Generate mailing labels from Callsign Lists.
« Color menus and popup Help screens.
« Export lists by State, County, and Zip Code.

multiple hard drives and floppy disks.

» Same Low Price. HamBase 1994 is only $49.95.

in3 1/2" or 5 1/4" IBM PC format (specify)

The j*Com Transceiver Control Computer Interface is functionally identical o the
Kenwood IF-232C, Icom CT-17, Yaesu FIF-232C, Ten-Tec 305 and Heath
computer interfaces. It will work with all radios and rig control software which use

$54.95

* Fully Hardware and Software Compatible. Works with all rig controlled software —

ORDERS CALL 1-800-446-2295 ORDERS ONLY

T':["H /ORDER/INFO

(716)924-4560 FAX (716)924-4555
If not plea

e lof 10 davs uie] refurn i of
FSUFSTHCS .':.r faregn ofdase
CiE g ofde
rs under 520 add 5300 NY residents o

v pards & labor warranty on wirgd

RAMSEY ELECTHGNICS INC "93 CMJNI NG PARKWAY VICTOR NY 14564
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Michael Bryce WBSVGE
2225 Mayflower NW
Massillon OH 44646

There seem to be a lot of people
who feel the same way | do aboul the
Ten-Tec Argosy. The amount of mail |
received on the series about the Ar-
gosy lells me that we should take one
more look at this surprising little rig.

The Argosy Revisited

First, | would like to thank all those
who have sent me copies of the Ham
Radio article | mentioned earlier. That
article was written by Cornell Drentea
WB3JZ0O, and appeared in the
November 1986 issue of Ham Radio.
The article, “Upgrading the Ten-Tec
Argosy,” is must reading if you own
one of the first Argosys built by Ten-
Tec. Also, the January Issue ol the
QAP Quarterly has an excellent article
by WB3JZO with updates from his
Ham Radio piece.

Linear Amplifier Switching

Although the Argosy can produce
only 50 watts of RF output, you can
use this rig with an external amplifier;
provided you have some means of
controlling the T/R function of the am-
plifier. Ten-Tec used a small T/R mod-
ule installed inside the rig. That mod-
ule, model 1126, is no longer available
but that's not a problem because you
can roll your own with just a handful of
parts. A small piece of perfboard
would be ideal for this project. Figure 1

Number 13 on your Feedback card

Low Power Operation

shows the complete T/R switch for an
external amplifier.

its operation is very simple. When
the “T" voltage goes +12 during trans-
mit, it charges the 33 mF capacitor.
This turns on the switching transistor
and pulls in the relay. The capacitor is
discharged through the delay control.
Any time the Argosy goes into transmit
the relay will close. The contacts from
the relay are routed to the “spare”
phono jack on the rear apron.

The circuit board mounts on the
side panel in the left rear corner.
There are two mounting holes for the
original board; they will work just fine
for our home-brew circuit as well. The
cable plug is there, too. The colors are
violet, red, and yellow. This plug is hid-
den by the wire harness. Using an
0.100 center header, you can just plug
it in. Of course, you have to wire your
header correctly to mate with the rest
of the circuit. This is the type of circuil
| like. It's simple and oh so easy 1o get
working.

Improved RF Gain Control

While neither the Argosy nor the
Argosy |l came with an RF gain con-
trol, you can add your own. Ten-Tec's
technical note TN2-525 is the official
version of an RF gain control. If you
use the values in the technical note,
you'll end up with an RF gain control
that functions over only 40 percent of
its range. The solution is to insert a
10k resistor from the other end of the
pot to ground. This expands the tuning
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Figure 1. Amplifier T/R switching for the Argosy.

range of the RF gain pot. The MC1350
IF amplifier is controlled by a very nar-
row voltage range in the rig. This “RF
Gain" voltage is only 1.5 volls, the dif-
ference from 5.0 to 6.5 VDC applied to
the MC1350. The new RF gain control
should provide 5 to 6.5 volis to the

By far, the easiest method of in-
stalling an AGC swilch into the Argosy
is to unsolder D9 from R26 on the
IF/AF board (80785). A better method
is to bring one side of R58 to a switch,
with the other side of the swiich
grounded as shown in Figure 2. If you

“If you’re really into contests,

or weak signal CW work, then

you might want to check out
this modification.”

junction of D9, D10 on the IF/AF
board. Again, this modification is only
for the Argosy. | don't know of any lor
the Argosy I, but I'm sure they're out
there. Readers?

Selectable AGC Time Constants

Personally, | think the AGC works
just fine in my Argosy Il. But if you're
really into contests, or weak signal
CW work, then you might want to
check out this modification.

use a three-position swilch, you'll end
up with three AGC time constants:
slow, fast and AGC off. Use a high
quality capacitor for the AGC circuit.
Tantalum or low leakage electrolytic
capacitors are the best ones to use.
The values shown provide a good
comprise between CW and SSB fime
conslants.

There's no place on the front of the
Argosy to install such a switch. It's go-
ing to be a challenge lo find a place for

10K

+12

10K

10K H —— To junction
POT of D9, D10
1N914 cathodes on
IF/AF board

Figure 2. a) Simple AGC for the Argosy. b) ACG wilth fast/slow time constants.
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Figure 3. Improved RF gain control for the Argosy.



i—ewven the rear apron is getting kinda
busy. A small toggle switch might fit if
you do some forward thinking before
you start drilling.

If you have not installed the RF
gain control you can pass on turning
off the AGC. But by wiring the noise
blanker on all the time you can use the
blanker's switch to select between two
time constants. Again, you don't want
to turn off the AGC unless you have
instalied the RF gain control.

Improved Noise Floor

This modification came from Cor-
nell Drentea in his Ham Radio article.
It's so simple | had to include it in this
column.

The original Argosy has a very high
noise floor. it's enough to make weak
signals impossible to hear. The noise
came from the BFO sidebands spilling
over to the high gain audio amplifier.
This “hiss™ obscured signals below
S3. The fix is simple: Change C34
from 0.01 to 0.1. This change will
reduce the hiss to a point you'll eas-
ily hear without test equipment!
Capacitor C34 is located on the |IF/AF
board.

Reduced Hum Pickup

This has always been a problem
with Ten-Tec rigs. The power switch
runs 110 AC through the main chas-
sis. High gain stages can pick up any

stray AC and pass it from one stage to
the other. There are two fixes. Run the
rig from a battery supply. Or, you can
disconnect the AC control line from the
power supply (internally, so the power
swilch inside the rig is dead) and use
the main power swilch on the supply
to turn the rig on and off.

You might want to try shielding the
power line inside the Argosy with alu-
minum foil. Copper mesh screen
wouid be ideal, but that stuff is aimost
impossible to find anymore. Be sure
you ground the shielding in several
places to avoid ground loops.

keyer PC boards.

Several of the modifications for the
Argosy require the use of a dual con-
centric pot. Mouser electronics carries
some of the more common values. Di-
gi-Key also carries some dual pots.
The only problem is finding a set of
maiching knobs. You can use a set of
knobs from Ten-Tec. They used dual
controls on both the Corsair and the
Argonaut Il, but they won't match the
ones used on the Argosy. Since Ten-
Tec makes their own knobs, along with
other stamped out pieces parts, you'll
never find an exact match that fits.

“Before you start digging inside
your Argosy, be sure you
know what you’re doing!”

internal Keyer

If you don't have the T/R control
board inside your Argosy you can
use that space to install your favorite
electronic keyer. All you need to do
iIs add the proper three-wire jack for
the key paddles, and of course the
keyer speed control. The popular Cur-
lis keyer on a chip would be
ideal. Several PC boards have been
designed using this chip. Check avail-
able QRP books for suggested Curtis

Standby Current

A higher-than-normal receive cur-
rent may be traced lo an improperly
adjusted final PA bias. Although
it's an adjustment that should not be
touched, it's relatively painless to
resetl. All you need is an ammeter in
series with the VCC line 1o the PA. Ad-
just tnmmer R1 on the PA board until
the current is 30 mA. The trimmer is
kinda hard to reach, so
measure the receive current first

before you attempt this adjustment.
More than likely, you'll find the receive
current to be within specifications. If
not, look at the bias adjustment.

A Word of Caution

Before you start digging inside your
Argosy, be sure you know whal you're
doing! Some of the modifications pre-
sented here and in the Ham Radio ar-
ticle require the complete teardown of
the rig. If you don't feel secure about
such projects, then it's best lo pass
them by. If you want to try some of
these modifications, install only one at
a time. Test the rig for proper opera-
tion before you start on the second
modification. Test again and then
move on until you're done modifying
the rig. | can't say if all the modifica-
tions presenied here work—I| haven't
done too many of them on my Argosy
Il

Better-Sounding Argonaut Il Audio

| found that you can really make the
Argonaut |l sound much betler just
by using an external speaker. The one
inside the rig is way too tinny-sounding
for me. | use a Minus speaker
from Radio Shack. The black metal
one is just about the right height and
style to match the Argonaut Il. IU's
too bad Ten-Tec did not offer an ex-
ternal speaker for the Argonaut Il/
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Number 14 on your Feedback card

CARR’S CORNER

Joseph J. Carr K4I1PV
PO, Box 1099
Falls Church VA 22041

Using the “Spectra Plus”™
Spectrum Analyzer
Software

A speclrum analyzer is a device
that will permit you 1o look at a signal
in terms of amplitude vs. frequency,
rather than the normal oscilloscope
amplitude vs. time presentation. All
signals can be depicted as a funda-
mental sine wave, plus a number of
additive sine and cosine harmonics.
The particular shape of any given sig-
nal is set by the particular harmonics
and phases present. It is possible to
analyze the general spectrum by look-
ing at the waveform, but for particular
and accuratle information you need to
use a spectrum analyzer.

Professional spectrum analyzer in-
struments are costly, and beyond the
financial capabilities of most amateur
radio operators. Some people have

been successful in building their own
spectrum analyzers, but even these In-
struments get pricey when capability
goes up (especially frequency resolu-
tion and accuracy of the frequency
display).

Now you can use IBM-compatible
computers to do audio spectrum anal-
ysis of signals, including signals re-
ceived off the air . . . if you have a
sound board compalible with at least
the 8-bit SoundBlaster board. The
sound board serves as an analog-to-
digital converter to translate the ana-
log audio signal into a series of digital
data that can be digested by the com-
puter.

The spectrum analysis software is
“Spectra Plus Ver. 2.0" by Pioneer Hill
Software, 24460 Mason Road, Pouls-
bo WA 98370, (206) 697-3472. Hard-
ware requirements are rather modesl
by today's standards: a 386 or later
IBM-compatible machine with 2 Mbyte
of memory minimum, or 4 Mbytes for
recording; a VGA monitor capable of
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Figure 2. A) CW stalion emilling dashes. B) Apparently, a CW backwave as it ap-

peared between transmissions.
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Figure 1. 100 Hz sine wave.

at least 16 colors (which is about all of
them, except for monochrome), 1
Mbyte (plus space for audio files,
which can be large) hard disk space
available, Windows software; a sound
card (16-bit recommended, but 8-bit
will work); and a mouse or trackball.

There are three modes and four
functions: Real-Time, Recorder and
Post-Processing. The Real-Time
mode accepts digitized audio directly
from the sound card, and then ana-
lyzes the waveform and displays the
resulls. Although the program can be
run indefinitely, the raw audio data
cannot be saved in a disk file.

The Recorder mode digitizes the in-
put audio signal, and stores it on the
hard drive in a WAV file (the standard
audio lile format). These files can later
be analyzed in the Post-Processing
mode or played back through an audio
system. My wife is a musical composi-
tion student; she can use the Sound-
Blaster card in our computer to digitize
sounds and use them as a synthesiz-
er. The “Spectra Plus™ can control the
process, as well as analyze the spec-
tra of the waveform.

The Post-Processing mode pro-
cesses recorded audio data, whether
from the record mode above or from

& —g—

other sources. It looks for a .WAV file,
More of the functions of the sofiware
work with this mode than with
Recorder or Real-Time.

The functions of "Spectra Plus” in-
clude Time Series, Spectrum, Spec-
trogram, and 3-D Surface Plot. The
time series is the ordinary amplitude
vs. time display thal one sees on an
oscilloscope. In this mode, the digi-
lized audio is seen in the Volls/Time
display on the computer screen, and it
can be printed.

The Spectrum function analyzes
the audio signal. and then produces
an amplitude (volts) vs. frequency dis-
play (examples given below).

The Spectrogram produces a dis-
play that has frequency spectrum
along the vertical axis, and time along
the horizontal axis. This type of display
i5 useful for seeing the time history of
the spectrum, i.e. how the frequency
content of a waveform changes over
time. This mode can be used for anal-
ysis of “Whistlers,” i.e. those low fre-
quency ELF radio signals emitted by
distant lightning strikes. Note well,
however, that this mode works well on
the screen, and prints well on a color
printer, but its printout on my Laserjet
l is pukey.

]
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Figure 3. AM signal modulated with 1000 Hz.
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Figure 4. 40m SS5B motor-mouth signal.

The 3-D surface plot displays a
three-dimensional perspective of the
spectrum over time. It appears to con-
lain amplitude information, frequency
information and time information.

“Spectra Plus” Display Examples

Figure 1 shows a spectrum of a
sine wave from a signal generator.
Note the single frequency spike (which
you would expect from a pure sine
wave), plus some noise along the
baseline. This sample was a 100 Hz
sine wave digitized in 16-bit mode at a

rate of 44 kHz using my SoundBlaster
Pro-16 sound card. The signal source
was my bench function generator,
Note that the amplitude scale along
the vertical axis is normalized to make
the large spike 0 dB, and all other fea-
tures as negative dB. The frequency
calibration along the horizontal axis is
printed out to nearly 8,700 Hz, and
shows no additional harmonics.
Figure 2A shows a CW station
transmilling a series of dashes. This
signal was recorded off the air using a
communications receiver with an 2.7
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Figure 5. RTTY signal with 200 Hz spacing.

kHz SSB filter. Note that the main sig-
nal is a large spike (as expected, with
a series of sidelobes along the base-
line, plus what appear to be harmon-
ics. Note that the signal does not have
zero bandwidth, which explains why a
filter with 100 or 250 Hz (or so) is used
for CW. Figure 2B shows the same
station a few moments later with the
carrier tumed off. It appears thal il is
emitting a rather serious backwave,
i.e. a signal that passes through the fi-
nal amplifier even when the rig is os-
tensibly not transmitting. That would

be good info to know if my interpreta-
tion of the waveform is correct,

The display shown in Figure 3 is an
AM signal from my signal generator.
The sig-gen was tuned to an AM BCB
frequency. and was modulated with ils
internal 1,000 Hz sine wave oscillator
(which is a tad distorted). Note that the
sidebands extend oul quite a distance.
| suspect the distance the sidebands
extend from the carrier is a resull of
the clipped positive peak I've noted on
the modulated signal, and also on the
raw modulating 1,000 Hz sine wave.

SERIES VIODE

Powerline surge protection
+ EFFECTIVE~ required protection for
interconnected or networked equipment
o RELIABLE-- non-sacrificial design
¢ SAFE-- Uses no MOVs

Award winning Series Mode technology
eliminates the destructive energy of surge voltage
and surge current!

Call or write for full details today. Ask about your ham
operator/ club discount.
ZeroSurge Inc.
944 State Rt 12 Frenchtown NJ 08825
800-996-6696 FAX (908) 996-7773

CIRCLE 268 ON READER SERVICE CARD

Handheld Repeater Controller

Spectrum Electronic Products clude voice IDer, DTMF Con-
introduces the world's first trol and programming, hang
handheld repeater controller. and time-out timers, Digital
Nolargerthan mosthandheld Voice Operated Sqguelch
radios, the HRC-10 converts (DVOS™), telemetry tones,
a single or dual-band radio and private voice mail slot.
into a full featured simplex or Phone 408-436-2788
duplex repeater system. Key FAX 408-438-6027
features of the HRC-10 in- §299 A
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COMPONENTS

Whether you order 1 part or
all 45,296...MOUSER stocks
and...ships same day!!

CALL...(800) 992-9943

for your
FREE
CATALOG

2401 Hwy 287 N.
Mansfleld, TX 76063

MOUSER

ELECTRONICS

Sales & Stocking Locations Nationwide
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Why buy a TNC?
PCHF FAX + PC SWL §179.00

SPECIAL COMBINATION OFFER

For a imited time, if you order PC HF FAX $89 (see our
other ad in this issu). you can add our new angd improved
PC SWL 3.0 for $80.00 instead of our regular low price of
$85.00

PC SWL contains the hardware, software instructions
and frequency hsls needed 10 allow you 10 reCene a vast
vanety of cigital broadcasts transmitted over shortwave
radio All you need s any IBM PC or compatible computer
and an SSB shortwave recenver. The product consists of

Demodulator

Digital Signal Processing Software
200 Page Tutorial Reference Manual
World wide Wtility Frequency List
Tutorial Audio Cassetie with Samples

PC SWL automatcally decodes Morse coode

AMTOR SITOR. NAVTEX and ASCH
PC SWL lets you tune m Oon worid press sennces

meteorclogical broadcasts. ham ratsd Operators, Coastal
shore statons, aviation telex and much more digtal 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 Osailloscope

Digital Wavetform Presentations

Auto Calibraton and Code Recognition

Continuously Tunabie Filter Frequencies

Variable Shift

Adjustable CW Filter Sensitivity

Unattended Capture and Printing

integrated Text Eaitor
In:er%rated Log and Database
Sheil to DOS applications

Seamiess Integration with PC HF Facsimile
Call or write for our complete catalog of products.
Visa & MasterCard welcome.

ATTY

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

Tel:(714)498-5784 Fax:(714)498-0568
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Figure 6. AMTOR signal.

Figure 4 is a signal | wish | hadn't
heard. It's a 40m 55B signal, along
with other stuff that was interfering
with the signal. The reason why |
wish | hadn't heard it is that the
source was one of those jerks who
argue with everybody, are mean-spir-
ited, and use foul language that was
once illegal on the air. The QSO was
a real food fight amongst adult juve-
niles who need to be gotten off the
air.

file supplied with the software. It is of
a radioteletype (RTTY) signal with
200 Hz mark-space separation. Note
the two-spiked appearance ol the
wavelform, and that both spikes have
their own sidelobes.

Figure 6 is the spectrum of an
AMTOR signal that | recorded off the
20m band, while Figure 7 is a space
telemetry signal that is among the
“Spectra Plus" samples.

The “Spectra Plus Ver. 2.00"
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Figure 7. Space lelemelry signal.

radio operations for those who have
a Windows-compatible computer. It's
also a useful thing for shortwave
listeners to have available as it will,
with a little experience, help them
identify some of the non-voice, non-
CW signals that are frequently heard
on the air.

Low-Noise Preamplifiers
A lot of readers responded to my

near-DC to 1,000 MHz, with gain of
15 1o 18 dB, 50 ohm input and output
impedances, and a noise factor of 5
dB. That kit sells for $10 postpaid. |
now have the same printed circult
board, plus a MAR-6 device and two
chip capacitors for $14.95. The MAR-
6 is spec'd at near-DC to 2,000 MHz,
gains from 11 to 20 dB (depending on
frequency), and a noise figure of 2.8.
Anyone wanting one of these kits can
contact me at P.O. Box 1099, Falls

offer of the MAR-1 RF preamplifier

Figure 5 is from a sample WAV  software is a useful adjunct to ham  kit. The MAR-1 kit is spec'd from Church VA 22041. H

THE POWER STATION

The POWER STATION is a 12V x 6.5 AmpHr gel-cell
pattery 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, ete.
| 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.

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 Residents Add 8 1/4% Sales Tax. Alaska, Hawail, and Candian
Residents, please send U.S. Money Order & 517.10 Shipping.

If you wish more information please send a SASE 1o the above Address. For
COD orders, call (310) 433-5860, outside of CA Orders only call (800) 233-
HAM4 and leave a message. Dealer Inquires invited.
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Number 15 on your Feedback card

Mini-Joystick Scanning

Shift your tuning into high gear!

C-:Jntf:f;ting has become very predominant
in the WB2ZWPM shack in the past few
years. While never going for the win, I usu-
ally try to spend at least 12 to 15 hours on a
major contest. My modest station is com-
posed of a Kenwood TS-440 interfaced with
my PC.

There are two predominant programs I use
during contests: KE1A’s CT, and N3EQF's
LOG-EQF. Both of these admirable pro-
grams now support the Kenwood radios—fi-
nally! While this allowed me to jump bands
and have the programs follow along. giving
me exact frequencies on my logs, I still had
to manually tune the radio. Not having
stacked monobanders on each band and a
kW output, I had to rely on the search-and-
pounce mode of operation. Trying to control
a frequency with 100 watts and the ever-
sought-after rare "WB2" prefix is difficult, to
say the least, in most circumstances.

At the end of the contests 1 found mysell
with severe “contester’s elbow.” This dread-
ed ailment 1s caused by entering calls on the
keyboard. then reaching up and tuning the
radio for a new station. As | would reach up
for the tuning knob my elbow would hit the
operating ltable. While not a problem for
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by Shane P. Brady WB2WPM

day-to-day activities, over a contest’s dura-
tion this may result in hundreds upon hun-
dreds of impacts. I have operated with an el-
bow pad which has helped a little,

The Joystick

What I needed was a method of tuning
that would not require my hands to ever
leave the keyboard. From my Commodore
days I remembered a small self-stick mini-
joystick designed lor use with the GEOS
programs. Made by Suncom, this Icontroller
design i1s small and is made to mount direct-
ly to a keyboard. With one of these mounted
on my keyboard I should be able to tune up
and down without reaching for the radio.

Looking at the Kenwood manual, the
mike connector has output for up-and-down
tuning. and of course keying the transmitter.
I located a source (Tenex Computer Express,
P.O. Box 6578, South Bend IN 46660-6578;
1-800-786-6781; $17.95 plus S&H) for the
joystick and ordered one.

Having seen them before, 1 knew it came
with a small coiled cord that would not be
long enough to reach the rig; I was going to
need an extension cord. The joystick comes
with the same 9-pin connector used by all
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Photo A. WB2WPM s jovstick-controlled contesting station.

those long-forgotten Atri joysticks. While
waiting for my purchase to arrive I bought
an original Atri joystick for 25 cents at a
hamfest. If you are unable to find an old joy-
stick to scavenge the cord and connector
from, Radio Shack sells them.

The Connections

After I received the new joystick, the next
step was to determine which wires went to
what joystick action. 1 cut the old Atri con-
trol stick off and discarded it. With the re-
maining wire I stripped back the insulation
and plugged my extension cord into the new
mini-joystick. From the Commodore Users’
Guide 1 located the pinouts for the connec-
tor; pin 8 is ground. Using an ohmmeter
made it quick to determine the other wires
needed. The joystick was going to be mount-
ed upside down from its intended use. Keep-
ing this in mind, on my particular cable the
wire colors were as follows in relationship
to joystick movement:

Ground Black
Right Green
Lefl Brown
Up Blue
Down White
Fire Orange

In the shack I use a boom mike and foot
Continued on page 67

.......

s o .
o R T e

Photo B. Close-up of the joyvstick, mounted to
the kevboard.
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HAMS WITH CLASS

Number 16 on your Feedback card

Carole Perry WB2MGP
Media Mentors, Inc.

FPO. Box 131646

Siaten Isiand NY 10313-0006

Instructor’s Workshop

Sadly, this was the first time in eight
years that | was forced to miss going
lo the Dayton Hamvention. Two weeks
prior to the weekend that | look for-
ward to all year, | found out that | had
to undergo back surgery lo alleviate
the excrucialing pain of a herniated
disc and a sciatic nerve problem. After
months of preparation for the two fo-
rums thal | do at Dayton each year, |
was devastated. Of course, it's at
times like this that you leam how won-
derful it is lo be able lo rely on good
friends to come to the rescue.

Bill Pasternak WASITF is an editor
of Westlink Report, and has been a
dear friend of mine for many years. He
immediately sprang into action, along
with forums director Ron Moorefield
WSILC, to take care of my forums and
to make me feel as though | were still
participating in the weekend. No small
task, but they pulled it off!

The very talented Bob Grove
WA4PYQ, publisher of Monitoring
Times, agreed to co-moderate the In-
structor's Workshop with Bill. With

Photo A. Bob Grove WA4PYQ, co-
moderator of the Instructor's Forum.

these two very capable men running
the forum and with the excellent
speakers | had lined up, | knew it had
to be a big success.

Bill had dispatched Henry Feinberg
K2SSQ from AT&T to my home a few
days before my surgery in order to
videotape my introduction to my fo-
rums. On Friday, April 29, the Instruc-
lor's Workshop opened with a taped
greeting from me. Since the entire
event was being videotaped to send to
me by Joe Eisenberg WAQWRI, |
can't tell you what a thrill it was for me
to walch this later at home. This forum
is an important one to me because
the audience consists of very special
people. These are the folks who are
using amateur radio in the classroom,
teaching radio license courses, or who
come o hear new ideas for recruiting
people. It's the group that helps to
keep amateur radio growing.

Bob Grove spoke first. He an-
nounced that he'd be publishing a new
magazine called Safellite Times. It will
include all aspects of satellite informa-
tion, including amateur radio, weather,
TV communications, and lols more.
Bob spoke about using shoriwave in
the classroom. This eloguent speaker
had been a high school science teach-
er for 16 years and is well aware of the
advantages of bringing scanners and
other radios into the classroom. He
pointed out that many hams first got
exposed to radio by listening to radio
demonstrations in school. He ex-
plained the differences between
broadcast and utilities and defined
how they can both enhance and en-
rich classroom activities.

In foreign language studies, stu-
dents can hear the actual language
being spoken. A social studies lesson
can come to life as the class listens to
cultural programs on the radio which
project an image of a specific country
to the rest of the world. These pro-
grams describe the history, govern-
ment, present state, arts, music and
news from various countries in the
world. Bob described how interesting it
can be to listen to programs like the
BBC which announces news as it is
breaking. He referred to Radio
Moscow and made note that propa-
ganda can be fascinating to listen to in
a classroom setiing.

Using VHF/UHF scanners with kids
nelps them learn about what is going
on around them. Listening to police
calls, ambulance runs, and emergency
teams of all kinds rendering medical
assistance to victims can provide
tremendous insight to students. Imag-

Hine the lessons that could have been

taught with the use of a radio in a
classroom during the L.A. earth-
quakes and the clean-up and rescues
that followed.

Bob ended his excellent presenta-
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tion by projecting that we're at a cross-
roads in communications and about to
take an enormous leap skyward in the
next few decades. A whole new world
of satellite communications is about to
open. Just think of the possibilities in a
classroom!

My co-nel control on the CQ All
Schools Net, Gordon West WBENOA,
was next up o speak. Gordon's Radio
School has been producing license
materials and study guides for many
years, Gordon is a good example of
how an enthusiaslic instructor is the
key to the success of a radio program
in a school selting. He stressed the
imporlance of handing out lots of
“stuff” for the kids to touch and look at.
Having the class identify a bag filled
with various electronics components is
a good idea.

Gordon ended with his famous
“glowing pickle® demonstration. Even
though he cautioned that safety is al-
ways the lirsl consideration, | could
see on the videotape that the entire
first row cleared out as he plugged in-
lo 110V to start the current going
through the soon-to-be-exploding pick-
le. Be sure to join Gordon and the rest
of our nationwide school net this fall
for more good ideas to use in the
classroom. We'll start out on 28.303
MHz at 12:30 EST on Tuesdays and
Thursdays. If nothing is heard, we’ll
QSY to 21.303 MHz.

My other net control on the school
net is Jim Wilmerding NAMDC who
discussed SAREX in the classroom.
Jim gets a special thank you from me
for converting the tapes of both my fo-
rums to VHS format. His presentation

was superb, as usual. As a school ad-
ministrator himself, he addressed the
popular topic of how to talk to adminis-
trators when you want to get a school
radio program started. He wisely
stressed the importance of going in
prepared, making an exciting presen-
tation, and telling the principal what
the children and the school will gain
from the radio class.

As hams and as educators we all
know the value of ham radio in the
classroom, but be sure thal the school
administrator knows how it will en-
hance the existing school curricula. He
also described his experience with the
SAREX program at his school. Jim
emphasized the importance of being
fiexible and having patience when you
get involved with making space shuttle
contacts. Of course, those of us who
have done it all agree it's worth the
effort. Jim will be assuming a new
administrative position in Rockland,
Maine, this fall. You'll be hearing
more about him and his good works
with radio and education in my
columns.

Vicki Gigante KA3PVS is in charge
of shuttle retransmissions at the God-
dard Space Flight Center. Vicki made
the point thal today we only see the
shuttle on TV when there's a problem
or perhaps when there is a spacewalk
taking place. She goes into schools to
give kids the opportunity of sharing in
the excitement of the space program
via amateur radio. The amaleur radio
club at Goddard gives out scanners to
schools so they can put it on the PA
system for a launch or landing.

She accomplishes two things by

Photo B. Jim Wilmerding N4MDC (left) and Bill Pasternak WABITF (right).



going into different schools. First, she
gets to demonstrate amateur radio to
the children. Astronaut Ron Parise
WAA4SIR is a member of the Goddard
ARC. He sometimes joins Vicki in the
demo part of her visit and speaks with
the students on the radio. Second, she
Is exposing kids to some of the more
fascinating aspecis of space travel
and communications. The frequencies
for retransmission are 3860 kHz,
7185, 14295, 21395, 28650 and on 2
meters 147.45 in the local area.

Bill WABITF described how he con-
ceived of the idea of the Young Ham of
The Year Award in 1986 for children
under the age of 18. Burt Hicks, pub-
lisher of the Wesitlink Report, and Chip
Margelli from Yaesu both support the
effort and co-sponsor the award every
year. Bill stressed that the qualifica-
tions they're looking for have nothing
to do with how young a child is when
he or she got licensed. They're inter-
ested in children who use amateur ra-
dio to make a contribution to the hob-
by. to the community, or to their
school.

in 1990, the young lady who won
the award was Mary Alestra KB2I1GG,
a 12-year-old from my ham radio pro-
gram. Mary is everything we'd like a
ham radio operator to be. | was so ex-
cited when she won the award! Al
Dayton, Bill showed the video of Mary
accepting the award four years ago,
highlighting her incredible speech. Be
sure to nominate a deserving young-

ster, if you know one, for 1995.

Bill then introduced Cathy Gilliland
KBOFDU, age 16, who is the narrator
of a new video, “This Is Amateur Ra-
dio," being produced for young teens.
Cathy takes you on an on-screen
guide to amateur radio, as seen
through the eyes of a teen-ager. Bill
hopes to distribute the video to public
schools across the country.

Cynthia Wall KB7ITT was the last
speaker at the forum. She is the au-
thor of a series of adventure books
seen through the eyes ol youngsters.
The Great Northwest is featured in her
books, along with amateur radio.
These books make a wonderful addi-
tion to any classroom, or to any child's
collection.

Cynthia is very concerned aboul
making chiidren aware of safety in the
wilderness. She goes into schools and
talks about the difference that posses-
sion of a radio would make during dis-
asters such as the Mi. Hood incident.
The books are all problem-solving
books which teach kids how to think
for themselves. The heroes solve their
own problems. We can look forward to
a new book coming out in August
about the great whales.

I'll always be grateful to Bill and
Bob for doing such a professional job
with the Instructor's forum. Anyone
who missed it this year really missed
some exceptional presentations. |
hope we can all meet there next year

at Dayton. 73]

Mini-Joystick Scanning

Continued from page 65

switch. On the Kenwood mike
connector I only had the audio
going into the connector. This
left lots of room to route my new
cable into the connector. 1 want-
ed to be able 1o disconnect the
joystick from the radio without
disconnecting my boom mike, so
I wired a 5-pin DIN plug right at
the connector.

There were only three func-
tions | needed to connect up 1o
the radio: scan up, scan down,
and the PTT. (After all. why let
that “fire” button on the joystick
go to waste?) In wiring the con-
nector. | decided that the up and
right (blue and green) would be
the joystick motion for scanning
up. These both went 1o pin 4 of
the mike connector. The down
and left action (white and
brown) would control the scan
down function: these were sol-
diered to pin 3 of the mike con-
nector. The last two connections
were the ground (black) going to
pin 8, and the fire/PTT being
connecled to pin 2.

After double-checking all
wiring with an ohmmeter 10 as-

sure myself 1 had the proper ori-
entation ol joystick movement, il
was time (o test it out. As you
can see from Photo B, I have ac-
tually mounted the joystick up-
side down on the upper-left side
of the keyboard. There is just
enough room on my board to po-
sition the joystick with 1ts self-
stick backing.

Results

Everything worked out betier
than expected. On the TS-440
the scan rate 1s a bit on the slow
side, just right for contesting! I
have found that I have good con-
trol over tuning with just a little
pressure from my little finger on
the suck. And, if I'm so inclined
to. | can use the fire button to
key up the transmitter.

The last contest went off flaw-
lessly, and | didn’t succumb to
the dreaded contester’s elbow.
This has worked out so well, |
might pick up some more of
these joysticks. just to have on
hand for projects down the road.
After all, it 1s a strain to reach up
for that rotor control . . . ! 73]
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PACKET & COMPUTERS

Jeffrey Sloman N1EWO
c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

SMTP—The Right Way to do
Mail

For the past several months this col-
umn has focused on TCP/IP in general
and JNOS in particular. For those just
tuning in, TCP/IP means Transport Con-
trol Protocol/Internet Protocol. That
mouthful is a suite of applications that
handle communications for the Inter-
net—you know, the “information Super-
highway™ [As an aside, there is no such
thing as the “Information Superhighway”
The term is a political invention, and it
makes me slightly ill just lo hear people
talk about it. It's more like a few inter-
states, some county roads, and a whole
lot of side streels and driveways. This is
not to imply that the Internet is without
value; it is very valuable. The idea of the
Information Superhighway is just political
nonsense—the reality is much more
complex. Well, enough editorial, let's get
back to the real worid.]

The Internel was developed by ARPA
(Advanced Projects Research Agency—
now DARPA, with the D for defense), in
cooperalion with academe and industry,
as a way to promote cooperation in re-
search and on government projects. The
Internet project was not just the con-
struction of the physical network to carry
the signals, but also the development of
the TCP/IP protocol suite. To simplify
what is going on there: The TCP portion
takes care of moving the data around;
the IP portion takes care of packaging
the daia so it is useful and understood.

SMTP (Simple Mail Transler Protocol)
is the way the electronic mail is sent in
the IP world. It is really a simple protocol;
in fact, it uses English to send com-
mands back and forth. You can actually
send mail as If you were an SMTP server
by using teinel (the IP remole login pro-
gram) to connect to port 25 (IP services
are associated with portis, also called
sockels: each port provides a different
service), and issue a few commands:

:telnet host.com 25

Connected to host.com.

Digital Amateur Radio

Escape character is ‘A],

220 host.com — Server ESMTFP
(PMDF V4.3-7 #6563)

help

214- Avalilable

214-

214- DATA, EHLO, EXPN, HE-
LO, HELP, MAIL FROM

214- NOOP, QUIT, RCPT TO,
RSET, SAML FROM

=14- SEND FROM, SOML FROM,
TICK, VERB, VRFY

=l14- XADR, XSTA

214

You can see here that | connected fo
a host and issued the “help” command.
Notice the numbers that preceed each
line: The text is for humans, and the
numbers (220, 214) let automated SMTP
servers understand the messages with
ambiguity.

OK, so why is SMTP so good? Let's
take a look at how it works if you let your
system do the work. First, how does
“normal” packet mail work? | want to
send a message to my friend Mike
AASFP, so | 1ake these steps:

1. | connecl to my local PBBS. De-
pending upon your QTH, this may be
easier said than done. As we have dis-
cussed before, the LANs (Local Area
Networks) in the packet world are gener-
ally (mostly) completely unmanaged.
Hidden transmitters are everywhere,
causing interference and often making
staying connected a hit or miss proposi-
tion.

| should also point out that my beauti-
ful new 486 machine is now doing the
work of 2 dumb terminal, and probably
talking to one of the 386SX machines so
often seen as PBBSs. Something is
wrong when your $3,500 hot rod is doing
the work of a wheelbarrow.

2. While fervently hoping that | will not
be disconnected, or make a typo, or get
a phone call, or (you get the idea), | type
my message. Generally the text reflects
my anxiety about the situation (i.e.: it
ain't no masterpiece.)

3. | go have a cold drink, and hope
that | never have a desire to talk to Mike
again.

OK, OK, so | am being dramatic. The
point is, the current system causes a
huge quantity ol unnecessary traffic, It
wastes the power of the local comput-

ers—even if they are just XTs or 286s,
and it is not much fun.

With SMTP the digital ham radio hob-
by is much more relaxing. Here's how
that same message gets sent.

1. | login (locally on my own machine) to
my own mailbox,

JNOS (the TCP/IP program we have
talked about in this column) provides a
full-fledged PBBS which can be used as
a personal mailbox or a full-blown PBBS
with mail forwarding of the traditional
kind. The login process is easy:

Trying 127.0.0.1:telnet...

Telnet session 1 connected to

Local BBS

JNOS (nlewo-9)

Welcome to I1EWO [44.48.70.28]

login: nlewo

Password:

[JNOS-1.10c-IHMS]

You have 1 message - O new.

Area: nlewo Current msg# 1.

?.A.B,C,CONV.D.E FH LIH IFJ E L,
MNNR,O,FPLRSTUVWXZ>

2. The steps from here are very much
like being connected to a “normal”
PBBS, just much more relaxing.

One thing that | notice right away is
how quickly the machine reacts (| am
connected to my own machine and not
over the air). | also cannot be dumped
because of inlerfering stations. Another
difference is addressing. Instead of the
normal sort of AASFP@WJ9U.ZCINL.IN, |
type:

Area: nlewo >
sp Mike
Subject:

Hello!

Enter message. End with /EX or AZ in
first column (“A aborts):

Notice that | called him “Mike." This is
because | have a file of aliases that allow
me o use names thal | understand and
remember easily—just a nice conve-
nience. The real difference, though,
comes when | finish.

The delivery of SMTP mail is the revo-
lutionary aspect. With the current sys-
tem, mail is collected by a centralized
PBBS then delivered as packages to var-
ious distribution points. It finds its way
through the system to the destination
PBBS and waits for the recipient to con-
nect and check il. (It has become more
common for individuals to run similar
packages and get their mail directly.)

With SMTP, delivery can go one of
two ways. If the recipient is local, the
SMTP server (on your machine) will con-
nect directly to the SMTP server on his

machine and make the transier—no third
parties involved. It will do this in the
background while you do other things,
and will keep trying ‘til you stop it. It is
fun to send your first SMTP mail mes-
sage and walch the process.

The second possibility is that an
SMTP gateway would be used. If the re-
cipient is too far from you to talk directly,
a machine locally can be used as a gate-
way, and the mail will be rouled to the
destination. This can occur in a batch like
the current system or one at a time. A
gateway today would very likely resort 10
the current packet network for the hop in
between, and an SMTP gateway on the
other end would do the delivery.

MNotice that there is no requirement for
the recipient to connect anywhere but his
own mailbox. This system has a flaw,
though. It requires that the recipient’s
machine be available at all times, ready
to receive mail. Not all of us can do that.

POP Goes the Email

The answer to this problem is POP
(Post Office Protocol). With POP there is
a server in a local area which receives
mail for a particular ham—Ilike a PBBS
does today. But, instead of connecting to
the PBBS and reading the messages,
POP is a background batch process.
When | start up my station, it checks the
POP server for mail and transfers any it
finds. All automagically—pretty neat.

OK, fine, but how do | do this?

Well, the firsl step is o getl a copy of
NOS (Network Operating System) or a
variant. We have been using JNOS—my
favorite. It is written by Johann (WGT7J)
and has reached its final "official” release
version 1.10c. Johann is working on a
Windows version which should be spec-
tacular. You can get the latest version on
the Internet by anonymous FTP to:

ftp.ece.orst.edu
in the directory:
/pub/ham/wg7j
the file is:

1 10exe.zip

It should also be available on many
ham-radio-related BBSs. You may find
earlier versions—these will gel you start-
ed, but 1.10c has several new features
worth having. You may also see releases
with later numbers. These are the result
of the large following of JNOS users who
continue to improve the source code and
add features (and bugs, sometimes).

Reprints of this column’s discussion
of running JNOS are available—call
the magazine. We’'ll discuss more
about JNOS in future months. 73 de
N1EWO.
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Radio Direction Finding

Joe Moell, PE., KOOV
FO. Box 2508
Fulierton CA 92633

Testing the Ramsey SlyFox

| love building electronic gear. Long
ago, | lost count of the number of kits |
have put together. It's too bad that to-
day's new hams cannot learn electron-
ics by equipping their stations and test
benches with ambitious kits by Heath,
Eico, and Realistic. Most of today's
kits seem lo be the "jingling bag of
paris” variety, consisting of just a small
circuit board and components, without
enclosure.

Simple kits are still a good, inex-
pensive way 1o learn about electronics
and construction technigues. If you
need an unusual product that doesn’t
have enough mass appeal to justify
an offshore production line, a kit may
provide the most economical way to
buy it.

Ramsey Electronics (793 Canning
Parkway, Victor NY 14564) provides
many such “niche markel” items. Last
year, the company began touting a se-
ries of kits for fans of VHF radio direc-
tion finding (RDF). The long-promised
Ramsey SlyFox 2 meter transmitter is
now available to RDF conlesters. (We
call ourselves foxhunters or T-hunters,
hence the name.)

it's Unique

The SlyFox (Model FHT-1, $129.95)
is a complete 2 meter transmitler with
a built-in microprocessor-based timer

1'.' e 111&%*‘"

Photo E The LFFDE Iaw-pass filter board attaches to the main baard with a ::a-
pacitor lead and two ground wires. L4 is in the center of the board and L3 is [0 the

right.
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and CW identifier. Hook it to a DC
power source and antenna, select the
mode and timing, and it's ready to
serve as a target for your club’s next
hidden transmitter hunt. An optional
voice memory module (Model FHID-1,
$29.95) is also available.

| have spent the last several weeks
evaluating the SlyFox. | constructed a
kit and got it working. | also tested a
SiyFox that was built and tuned up at
the factory. The manual for both was
revision 1.2, dated Ociober 1993.

“Homing In" has previously de-
scribed and reviewed a number of
timer/ID “foxboxes™ that connect to
your existing VHF-FM transmilter or
transceiver to make it into a hidden T.
Ramsey is the first and only company
to offer a complete one-box transmit-
ter-IDer kit. The idea is good, because
most handhelds and mobile rigs are
not intended for the continuous-duty
full-power transmitting mode demand-
ed by long-distance T-hunts.

On the other hand, the FHT-1 does
not have a frequency synthesizer.
Changing the hunt frequency means
replacing a soldered-in crystal. There
is no provision for bringing out audio
and push-to-talk control to drive an ex-
ternal transmitter, say, for a hunt on
the 50 or 222 MHz bands.

The SlyFox comes with a crystal for
146.52 MHz. That frequency is not
commonly used for T-hunting any-
where, to my knowledge. Putting a
three-hour T-hunt on the national sim-
plex frequency would not be met favor-
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Components for the optional FHID-1 voice 1D kit are in the lower right corner of the
main board. The three-conductor ribbon cable at upper right connecls fo paddies

to program the CW IDer.

ably in most cities. A better choice
would have been 146.565 or 146.43
MHz. Several areas of the USA use
one or the other of these channels for
T-hunts.

The crystal is a common paraliel-
resonant type for nine-times multiplica-
tion. Ramsey provides a complete de-
scription of its requirements. | ordered
a rock for 146.565 MHz from a local
supplier and it works fine.

The SlyFox has the same RF circuit
as the Ramsey FT-146 2 meter trans-
mitter. The crystal oscillator drives two
tripler stages, a driver, and the final.
The manual promises 5 to 6 watts RF
output with a 13 to 14 volt DC supply,
and at least 4 watts at 12.0 volis.

Ramsey's technician told me lo
expect 5.5 watls al 13.8 volis and
over 4.5 watts at 12.0 volts from the
factory-wired unit. Bul in my tests with
two well-calibrated Bird Electronic
Corporation Model 4431 watlmeters
and a UHF dummy load, the most |
measured was 4.6 watls at 13.8 volls
and 3.45 walls at 12.0 volts. In the
low-power mode, output was 920 milli-
watts at 13.8 volls.

Not for Beginners

A VHF transmitter is not the best
choice for one’s first kit-building expe-
rience. Ramsey recognizes this, and
states in the manual, “To be honest,
we'd like 1o see first-time builders start
out with an easier kit . . . bul we are
confident that you can construct the
FHT-1 successfully if you follow this
manual carefully and patiently.

Legend has it that in its heyday the
Heath company hired men and
women “off the streel” to test-build
Heathkits before they were released. If
a non-technical person couldn't make
the product work, it wasn't ready to
sell. Such testing is not economically

feasible today, so it is not surprising to
see minor discrepancies in kit manu-
als. SiyFox had a few. For example,
DIP switch positions in the mode ta-
bles are reversed from the swilch con-
figuration and the paddie dot-dash ter-
minals are reversed in the pictorial.
Soldering the center conductor of the
coax connector is not called out until
this terminal is in a corner and sur-
rounded by other parts, making the
lask awkward,

But all in all, the assembly instruc-
tions are good. Many steps include in-
formation on the function of the part
being installed, to help you understand
how the unit works, Color code and
other part identification dala is given in
every step.

Most parts fit on the 4-1/2" x 5-1/2°
main circuit board (Photo A). There is
tin-plated etch on one side, and the
other side is clearly marked with com-
ponent designators to aid assembly.
The main board also has eich and
markings for the optional voice unit
parts.

The voice ID area of the board is
shaded out in the Parts Finder drawing
that you use to assemble the basic
FHT-1, resulting in a couple of errors.
One jumper needed in the basic FHT-1
is covered up in the drawing. On the
other hand, the pictorial shows resistor
R11, which is not used unless you add
the FHID-1. This could confuse some
builders.

A separate 1" x 1-3/4" circuit board
holds the SO-239 output connector
and a two-section output low-pass fil-
ter. Parts on the filter board mount to
the etch side, surface-mount style.
This board “stands up" at the edge of
the main board, held in place with one
capacitor lead and two small wires
(Photo B). Once constructed, the two-
board assembly is very tricky to re-
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Photo C. The CFH steel case is rugged enough o protect the SiyFox from

>

abuse in the field. There is plenty of room for a set of C-size battenes.

move for servicing and troubleshoot-
ing, because there is no sturdy me-
chanical attachment of the boards.
You can't solder them directly together
because the filter board sits on the
non-etch side of the main board.

If you plan to provide your own en-
closure for the rig, | suggest you have
the boards handy when you pick out or

fabricate your box so you can be sure
to arrange the proper fit. You cannot
complete the filter board assembly first
because the end plate of your case
must be boited to the coax connector
and filter board before soldering the
conneclor center pin.

Ramsey sells a matching enclo-
sure, Model CFHT, for $29.95 (Photo

C). Top and bottom are made of steel
for ruggedness. It holds the filter board
and connector perieclly in place. At 6
x 9-3/4" x 1-1/2", It is almost twice as
large as it needs to be. There is room
for batteries or another circuit board.

The inductance of air-core coils in
VHF circuits is a function of the diame-
ter and spacing of the turns. Ramsey
engineers have a clever method for
helping you make the four air-core
coils properly. You are instructed to
wind them on the threads of a 5/16
x 20 bolt, then “unscrew” them to
get perfect 5/16" diameter and 1/20"
spacing.

Other VHF transmitter kits | have
built use a myriad of tiny vanable ca-
pacitors for tune-up, but this rig has
only one to resonate the final tank and
one to tweak the crystal oscillator to
the exact channel frequency.

Tuning Trials and Tribulations

Any home-built transmitter, whether
from scratch or a kit, must be tuned up
properly. Spurious and harmonic emis-
sions must be within FCC's stringent
limits at high and low power level into
any antenna. Final transistor power
dissipation must be kept low for long
life.

Ramsey realizes that most hams
don’'t own a spectrum analyzer and
many have not yet acquired a VHF
waltmeter and a good dummy load.
So, the instruction manual suggests
several flashlight bulbs that can be

used to load the SlyFox and indicale
power output. Except for some brief
experimentation, | used a watimeter
and a UHF load, and I'm glad | did, as
you will see.

The first step in tuneup of the Sly-
Fox kit is to verify the output of the first
tripler stage using the supplied non-
metallic hexagonal tuning tool. Hey,
where's the tool? It's the only missing
part in this kit. No problem—I have
built enough Heathkits to have lots of
them on hand.

Despite careful tuning of the
triplers’ RF coils, |1 got zero voits at the
first tripler test point. Probing with a
DC voltmeter, | found very low voltage
on the emitter of the oscillator stage.
C23, the coupling capacitor between
oscillator and tripler, was shorted.

Unfortunately, the manual doesn’l
provide any troubleshooting help for
this condition. There are no voltage or
resistance charts, either. A skilled RF
experimenter would have no trouble
tracking this defective part, but the
task would have been quite difficult for
a beginner.

After finding and installing a re-
placement for the defective C23, | fol-
lowed the instructions and tuned the
tripler, driver, and final stages for max-
imum output. However, the tripler test
point voltages were well below the
minimum expected values in the man-
ual. The most output power | could get
with careful tweaking was only 2.7
watts. | checked the rig's output on a

Ham HELP

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?
|[- THERE'S ONE NOW!

No, we won't insult your intelligence by telling you that it's a
“halfwave” or that ANY vertical will operate more efficiently without a
good radial system than with one; it certainly won't! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HFAV-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work DX that the shorter
and more lossy no-radial “halfwaves” can’t touch because both the
HF6V-X and HF9V-X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Butternut models and receive technical note DLS-1 “Dinty Little
Secrets from the Antenna Designer's Notebook”) that shows you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to leamn the truth the
hard way!

Model HF9V-X (shown to the left) for 80/75, 40, 30, 20,
17, 15, 12, 10 and 6 meters.

Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V, and HF6V-X; substiiutes for ground or
elevated radials. Self-supporting tubing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.
\ENN, /P.0. Box 1234, Olmito, TX 78575 (210) 350-5711
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We are happy to provide Ham Help listings free on a
space available basis. To make our job easier and lo
ensure that your listing is correct, please type or print
your request clearly, double spaced, on a full (8 1/2" x
11") sheet of paper. You may also upload a listing as
E-mail to Sysop to the 73 BBS /Special Events Mes-
sage Area #11. (2400 baud, 8 datla bits, no parily, 1
stop bit. (603) 924-9343). Please indicate if it is for
publication. Use upper- and lower-case letters where
appropriate. Also, print numbers carefully—a 1, for ex-
ample, can be misread as the lefters 1 or i, or even the
number 7. Specifically mention that your message is
for the Ham Help Column. Please remember lo ac-
knowledge responses lo your requests. Thank you for
your cooperation.

| am in desperate need of a Digital Display Board X-
54-15-4000 for a KENWOOD TS-830.S. You can call
me collect at (718) 919-6072 afiter 6 PM EST,; or
write to me, Juan Mosoller, PAFA INDIA INTL, PO.
Box 210-417, Brooklyn NY 11221-007.

| need to get in touch with a technician who is familiar
with a ROBOT 800-C Terminal Unit and who would
be willing and able to identify and correct a problem
within the unit. Also, does anyone know whether the
Robot Manufacturing Co. is still in business? | need
their address. | would appreciate any and all assis-
lance. Herman H. Franks WD4IFN/TU4EV, AmEm-
bassy Abidjan (FMC), Dept. of State, Washington DC
20521-2010.

WANTED: Sofiware-hardware info for HEATHKIT H-
101-20. Computer ham programs are my main inter-
esl. Jerry Weihrauch KOHZI, 475 E. Minnehaha #3,
St. Paul MN 55101.



spectrum analyzer and found that the
level of the second harmonic was only
16 dB below that of the fundamental,
much higher than allowed by the FCC.
In addition, the output transistor got
very hot after only a few seconds of
operation.

Suddenly, there was a pop and out-
put power went to zero. | thought at
first that the final transistor had burned
up, but it turned out that Q4, the sec-
ond tripler, had shorted. This part is in
a three-terminal pill-sized case with
thin flat leads. It is not available in
most local electronics stores, but |
found an electrical replacement with
lour thicker leads, oo large to fit in the
board holes. | cut off one of the two
collector leads and soldered the tran-
sistor on the rear side of the board,
surface-mount style. | held my breath
and powered it up again. Good
news—il worked. Bad news—outpul
and harmonics were exactly the same
as before.

| spent many hours probing the two
tripler stages, assuming that they were
not peaking on the proper mulliples.
That seemed to be the most logical
cause for this combination of low test
point voltages, low output, and high
harmonics. | also compared my kit unit
with Ramsey's wired unit. All DC volt-
ages and currents were normal, and
the tuned circuits appeared to be OK.
So | turned my attention to the final
stage.

| noticed that the factory-wired

unit’s output inductor L2 and filter in-
ductor L4 had much wider spacing
than called for in the kit instructions,
The manual does not specify any ad-
justments to the spacing of these coils
after assembly. But when | spread the
turns on the kit unit to match the facto-
ry's unit and retuned the final capaci-
lor, power outpul increased dramati-
cally.

With back-and-forth adjustments of
the output capacitor and all four air-
wound coils, | was able to get the kit to
match the output power of the Ram-
sey-wired unit. The second, third, and
fourth harmonics of the kit now mea-
sure -70, -50, and -70 dB respectively,
easily satisfying FCC reguirements. All
spurious emissions are better than 54
dB below the carrier, and the final
transistor runs much cooler than be-
fore. The tripler test point voltages are
still well below manual minimums, bul
it doesn'l seem to matter.

So if you observe low output when
tuning up the FHT-1, try spreading the
turns on all air-wound coils to 1/8"
apart instead of the 1/20° spacing you
get with the winding-form boit.

My experience clearly proves the
need lo use good RF test equipment
for tuning up this kit. It may be OK lo
do your initial “smoke checks" with a
flashlight bulb load, but | urge you not
to put on any T-hunts with this rig until
you verily the output power and final
stage tuning with a good wattmeter
and 50-chm VHF load. A spectrum an-

alyzer check would be a good idea,
too.

An incandescent lamp is not an ad-
equate indicator of power output and
signal purity at VHF. If | had trusted
only a bulb in my initial tests and nol
checked further, my SlyFox would still
be putting out haif power and exces-
sive harmonics. Furthermore, the out-
put capacitor's set point for a 50-ochm
load is not the same as for an induc-
tive incandescent bulb. So make
friends with a ham who owns a VHF
watlimeter. Perhaps your local ham
club has one to loan out.

Cycling and ID Options

The SlyFox CW |Der works like an
electronic keyer. You will need a set of
dot-dash paddies to program in your
call. The manual states that the mem-
ory holds 10 to 15 characters, but |
found that it will take only a total of 32
dots, dashes, and letter spaces. There
is enough memory for any US callsign,
but not for a long call with a suffix such
as KD6ZBB/2.

The inlernal keyer's clock starts
when you send the first dit or dah and
continues at a fixed rate unlil the
memory is full. Don't hesitate when
sending, or the memory will fill up with
spaces. You cannol change the rate ol
programming or playback of the ID,
which is about 13 WPM. The
B8HC705 microcontrolier automatical-
ly sends “DE" belore the callsign when
playing back the CW ID.

Every transmission starts with iden-
tification. You can program the unit to
follow the 1D with silent carrier, a con-
tinuous tone, or to unkey for the re-
mainder of the 60-second cycle. Then
the unit executes an OFF period of ze-
ro to 60 minutes before keying up
again. You can program the power 1o
be high or low, or to alternate between
high and low power transmissions.

You can choose only increments of
four minutes for the OFF cycle, which
limits your duty cycle options. You can
get continuous transmission (60 sec-
onds on, zero OFF) or 10 seconds on,
45 off. You can also get 10 or 60 sec-
onds on and increments of four min-
utes off, but you cannot select such
combinations as 10 seconds on and
10 seconds off, or one minute on fol-
lowed by one minute off, or any combi-
nation thereof.

The CW ID memory is volatile, re-
quiring you to install an alkaline or
lithium battery to hold your call-
sign, timing, and tone selection when
power Is removed. The voice ID add-
on does not require a backup battery
for voice memory, but one is still need-
ed to hold tone frequency and timing
cycle data in the user-programmable
mode.

When you add the voice ID option,
the CW IDer is disabled, and you
won't need the paddies. The voice
message lasts 20 seconds, but it is
truncated to 10 seconds il you do not
select the 60-seconds-on mode. |

PC HF FASCIMILE 7.0 $99

| =

s B R AN

A T

=
L

.L*I'

PC HF Facsimile is a simple, yet comprehensive shorhwarve fax system lor the IBM PC and compatibles. 1t in-
cludes an FSK demodulator. advanced signal processing softwars, hutorial cassefte, and compiete reference
mamal With your PC and 5SB revelver getting FAX is a snap. Hers are just some o the features

Mouse or Menu Driven

Unattended Operation

Easy Tuning Oscilloscope

Start/Stop Tone Recognition

Up to 256 Levels

Single Scan per Line with EMS Memory

Grayscale on all Popular Priniers
Woridwide Broadcast Schedule
Worldwide Fregquency Listing
CGA HGA EGA,VGA & Super VGA
Time Lapse Frame Looping

Slide Shows

Programmabile 1OC & Line Rates

computer into a powerful

- Packet Radio -
Portable & Affordable!

Model BP-1
Packet Modem
Made in U.S.A.

Whether you're an experienced packeteer or a newcomer wanting to
explore packet for the first time, this is what you' ve been waiting for!
Thanks to a breakthrough in digital signal processing, we have
developed a tiny, full-featured, packet modem at an unprecedented
low price. The BayPac Model BP-1 transforms your PC-compatible
Packet
capable of supporting sophisticated features

* Simple Installation
% No External Power
* Smart Dog™ Timer
* Perfect For Portable
* Assembled & Tested
* VHF, UHF, HF (10Mm)

TN Ci

Image Cropping
Automatic Radio Control
MNAVTEXT & RTTY Option Aveilable

Cail or write lor our free catalog of products. Visa & MasterCard weicome.

Software Systems Consuulting
615 S. El Camino Real, San Clemente, CA 92672
Tel.(714) 498-5784 Fax.(714) 498-0568

CIRCLE 250 ON READER SERVICE CARD

like digipeating, file transfers, and remote
terminal access. NOW is the time for YOU
to join the PACKET REVOLUTION!

400 Daily Lane |
[ I;'i; ﬁ; ;'Es P.O. Box 5210 -BUG-BB AYPAC
Grants Pass, OR —, 1-800-822-9722
Incorporated 97527 LVBA | <) 474.6700

CIRCLE 269 ON READER SERVICE CARD
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Number 20 on your Feedback card

ABOVE & BEYOND

C. L. Houghton WBSIGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 921189

10 GHz Operation & Loran:
A Poor Man’s Grid Square
Location System

This month will be a very busy one
with both the first weekend of the
ARRBL 10 GHz contest and the ARRL
convention taking place in San Diego.
Both events should produce a flurry of
activity, consuming lots of time, setting
up for either event. | am looking for-
ward to the convention because of all
the activities and eyeball QS0s. In ad-
dition to getting ready for the conven-
lion, we are lrying 10 give our mi-
crowave equipment a good shake-
down ltest starting in early May to en-
sure proper contest-time operation.
New items that have been added are
given a real stress test for field opera-
tions to make sure they won't fail in
poriable operations,

it seems that moslt of the time | do
not give my equipment the time need-
ed to put it into top shape due to the
many different constraints put upon
the time | have available for hobby ac-
tivities. | don't want to put a strain on
family activities and the hobby must
remain as just that, a hobby. | recom-
mend starting much earlier on equip-
ment checks, leaving lots of time for
family activities. I've just got to start
earlier next year (as | always say).

This month | will put into practice
some of the methods and practices
that our San Diego Microwave Group
uses to facilitate microwave contacts.
Some of the devices we bring into play
are very simple and inexpensive, while
other items can be a little more com-
plex and costly. In this light | would like
to start with a few simple devices that
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VHF and Above Operation

can be put into operation for little cost;
then | will cover a surplus Loran re-
ceiver system that is used lor position
control.

10 GHz Contest Preparations

A little background information on
our systems might be in order first. In
our operations, both high power (10
watts) and low power systems (50 to
100 mW) are used for SSB operations
and both produce very good results.
While the low power systems are not
as "loud” as the high power systems,
they are quite readable and log just as
many contacts as high power systems.
First Rule: High power is nice, but nol
necessary if conditions are reason-
able. First choice: Don't go for power,
but improve your receiver noise figure.

MMICs for Receiver Preamps

A good investment in your SSB
system would be to make performance
improvements in the receiver system,
particularly the preamplifier gain and
noise figure. If your system operates in
the 10 dB or so noise figure range, a
tremendous improvement can be
made with lower noise figures. If you
lower your noise figure from 10 dB 1o
something near 3 dB you will be sur-
prised at the overall performance im-
provements. It's like having the trans-
mitter at the other end of the path dou-
ble or quadruple its power output.

What kind of ampilifier should | build
to attain a low noise figure? Well,
there are many devices that are suit-
able, all of them having GaAsFET-type
construction. The basic types are
HEMPT-type FETs, which require a
stripline design for proper operation at
the design frequency of interest. The
stripline PC board must be designed
to match the device to the specific fre-
quency of interest. Another type to use
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Photo B. One of our "secrel” surplus yards being observed by Kerry N6IZW. Note
the large CRUSHER on the right, (not a space alien or relative of Dr. Crusher of
STAR TREK fame). Surplus electronic items are saved from this and other similar
junkyard lools of destruction.
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Photo A. LORAN receiver PC board with BNC conneclor.

is the MMIC. This MMIC is a Mi-
crowave Module Integrated Circuit and
all circuit parameters are malched to
50 ohms on both the input and output
of the device. Specific design require-
ments are not necessary, as in the
GaAsFET-type amplifier, making am-
plifier design quite easy. Most normal
MMICs that | am familiar with are good
for something up to 2 to 3 GHz at best.
While there are MMICs that operate at
much higher frequencies, their prices
are prohibitive,

However, all that has changed with
Hewlett Packard's new MMIC, the
MGA-86576 MMIC. The frequency re-
sponse of this device is good from a
low frequency limit of 1 GHz to just
over 10 GHz. This device sports about
20 dB of gain over the 1-to-10-GHz
range, and noise figures under 3 dB.
Now the best part: These devices cost
about 58 each in single guantity from
Hewlett Packard Distributors. Kerry
NE6IZW mace a circuit test using one
of these devices using a 10 GHz
stripline PC board that was originally
made for a Mgf-1402 GaAsFET, and
cut off the tuning tabs leaving only the
bias lines and 50 ohm stripline. Usable
gain as measured at 10 GHz was 13
dB, and the noise figure was not mea-
sured but observed very near the 3 dB
estimated. See Figure 1, the MMIC
circuit diagram.

| plan to do more testing on this de-
vice and have ordered several more
devices to experiment with, | will re-
port on further tests as they develop.
From the first tesl runs, this Motorola
MMIC device has us very impressed
due to the very inexpensive nature
and wide frequency band of operation.
Add this device to your system and
you should see quite an improvement
in receiver operations.

Microwave Dish Alignment

The next simple item that can be
useful is dish pointing and alignment,
specifically vertical dish alignment.
When you know where the proper ver-
tical alignment is, its not a problem.

However, when you need a calibration
marker this is a difficull calibration.
How do you construct a calibration de-
vice for this purpose? This problem
can be easily solved by adding an old
meter movement to your dish tripod.
This meter movement can be a defec-
live meter from surplus. Mount the
meter upside down on your dish, with
the center of the meter movement
pointing downward. This meter will
now serve as an indicator of your dish
antenna—use the indicator as calibra-
tion marks to reference the vertical an-
gle or incline your dish is now aimed
at

Basic calibration is accomplished
by adjusting the meter needle to a ref-
erence point when copying a remole
beacon or station. First copy a beacon
whose position is known; that will give
you a good horizontal compass reler-
ence. Then, rock your dish in the verti-
cal position for best signal strength
and sel the meter to its reference.
Now you can rock the dish in other
test inclines and try for that faraway
shot, knowing (without guesswork) a
good position (which should be near
the correct position) for your dish. This
allows you lo return to a calibration
point without guesswork. It's basically
an incline meter from a very unusual
source. It doesn't even matter if the
meter is any good, just that the meter
movement swings free with gravity.
You muslt remove the meter movement
spring from the meter for free move-
ment of the indicator on the meter.

The nexl point is distance align-
ment, your horizontal compass head-
ing. In this calegory you need to know
where you are and have some method
of accurately pointing your dish anten-
na at the other station. Needless to
say, the other station has to know
where he is located. A six-figure grid
square |location is sufficient for this
heading. Up on big rock candy moun-
lain near the cutoff, "about 30 miles
from wherever™ just doesn’t cut it. Try-
ing to use locations like that would be
like swatting flies blindiolded. It can be



accomplished with maps and other
references, but trying to find an unfa-
miliar location this way takes lots of
time away from microwave operation.
A big help with map use is to draw out
compass directions to popular spots,
giving forward and reverse compass
bearings. Plan ahead! Know where
the other fellow is going to operate
from and determine the compass
heading in advance. If you have big
bucks, obtain a GPS receiver—it will
give your location and tell you if you
are in the end zone or eating popcorn
in the first row. The cost of these de-
vices range from $500 up, mostly up.
An alternative to this system is
LORAN. It's still a toy for me in this
application, but an inexpensive toy.

LORAN Location System

Loran was in operation before GPS,
and it can give very usable location
data. It is not as accurate as GPS but
it can tell position with accuracy to
about a third of a mile. Its accuracy
depends on how well it can receive its
location transmitters and it can give re-
sults to about to about 2,000 feet or
s0. In actual practice, Kerry and | have
observed the readout accuracy o be
about 0.34 mile.

Why use Loran when GPS is avail-
able and provides much more accura-
cy? Price. We localed a receiver in
surplus and gave it a try. We became
50 excited by the results that we
picked up the whole batch of receivers
before they could be lost forever (see
Photo A).

Putting the recelver into operation
was nol difficult. All that is required to
pul the board into operation is an IBM
or compatible PC running BASIC, and
a single com port (RS-232). A simple
one-chip interface device (Maxim 232
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Figure 1. A modified 10 GHz amplifier board, featuring the Motorola MGA-86576 microwave MMIC. Gate bias circuit for FET
Is not required using MMIC. Circuit produced 20 dB gain at 1 GHz, and 13 dB gain at 10 GHz. Approximale noise ligure was

3 dB.

chip) is needed to interface the Loran
PC board and the RS-232 port on the
computer. See Figure 2, a computer
interface adaptor schematic using this
Maxim chip.

As you can see from Figure 2, only
the Maxim chip and a few capacitors
and voltage regulalors are required.
Minimum connections are necessary

lo your RS-232 port as only the serial
receive and transmit lines are re-
quired, making this adaptor easy to
duplicate. When your adaptor is con-
structed, a simple checkout is all that
is needed. | blew my adaptor up by not
being careful—! had reversed the +5
and +15 wolt lines. Don't you make the
same error—check your work over be-
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Figure 2. Schematic for Maxim-232 RS-232 PC-LORAN adaplor.

fore applying power. You can check
three times, but you can only apply
power wrong once! Repairing my
wiring error and replacing the chip
solved the circuit problem.

Check it out with a voltmeter. You
should have about +10 volts on pin 2,
and -10 voits on pin 6 of the Max-232
chip. Current draw is 250 mA al 5 volis
and 100 mA at 15 volts. You will need
to heal-sink the 5 volt regulator to
keep it cool at this current. See Figure
2 for interface pinouts on the LORAN
PC board. Only a few pins are actually
used. Pin 1 is +15 volts, pin 2 is +5
volts, pins 3 and 5 are grounded. Pins
10 and 12 are the communication
ports on the LORAN PC board, with
pin 10 a receive command line and pin
12 the transmit line. The schematic di-
agram also includes a pinout for those
computers that use a 9-pin connector
for the RS-232 port, like my Tandy
1400 LT.

The computer used was running
DOS 3.3 and GWBASIC. The BASIC
program sends a data message to the
PC board via the RS-232 port instruct-
ing the Loran receiver to do a task.
The command is: Send the capital let-
ter “A” “carriage return” “line feed” and
the receiver will respond with data
on position in respect to latitude/
longitude, and a certainty factor in
decimal on what accuracy or emror dis-
tance the program caiculation has de-
lermined to be the maximum error.
Kerry put this format into a BASIC pro-
gram; the listing for this program is
shown in Figure 3.

The additional steps at the end of
the program are part of a routine to
read the Loran receiver oscillator and
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report what its frequency is, as com-
pared 1o a precise cesium or ribidium
oscillator at the LORAN transmitting
site. The error will be in the transmis-
sion medium, which is minimum com-
pared to WWV HF 5, 10 MHz, etc. The
Loran receiver’s internal program will
report the frequency offset of the on-
board oscillator and print out the read-
ing. We can connect a frequency
counter to the LORAN receiver and
monitor this frequency and use it as a
transfer standard to calibrate your fre-
quency counter.

The receiver must be receiving Lo-
ran signals and be locked up in normal
mode. For example, if the program re-
ports the oscillator frequency to be
8.00000234 MHz, your counter con-
nected to the LORAN receiver oscilla-
tor pin should read the same frequen-
cy to make them agree. Adjust your
counter calibration oscillator to make
the readings agree. It's a little touch
and go, but when LORAN signals are
being copied well it gives an excellent
transfer standard. Loran master fre-
quency standards are maintained to
very near perfection, a few parts in ten
to the tweifth. At present there is no
reason you cannot obtain calibration to
a number of parts in ten to the ninth.
We are working on refinements to this
step to obtain better frequency transfer
results and will report on future find-
ings as they happen.

Let’s get back to horizontal dish po-
sition and where you are in respect 1o
your horizontal horizon. The LORAN
recelver receives a complex signal
from a string of stations on 100 kHz
and uses the timing and coding pulses
to enable the receiver to determine
where it is located. This data is part of
the serial data that is displayed on the
PC computer as the latitude/longitude
information for your lacation. This data
could be inserted into one of several
grid square programs 10 allow you to
calculate just where you are situated
and display the latitude/ongitude infor-
mation as a six-figure grid square lo-
cation, like DM12LT. The grid square
program would have to be modified to
accept the data directly from the LO-
RAN receiver. This has not been done
at present, but it is a future project. For
the time being, operation will have to
be manual. Perhaps someone reading
this column will incorporate this fea-
ture and report back.

The information from the LORAN
receiver can be of great benefit to a
rover who is working fast-paced con-
tacts to a series of fixed microwave
stations operaling in contests similar
to the ARRL 10 GHz conlest. Afier a
set of contacts is made, the rover
packs up and moves on to another lo-
cation 10 miles farther down the road.
All equipment and antennas are mo-
bile-mounted, making setup fast. The
benefit LORAN would present is deter-
mining, with good accuracy, when you
are positioned in the area you think
you are. For most locations this data
can be confirmed by simple map inter-
polations compared to your surround-
ings. But when the distance between

any distinguishable feature is great,
uncertainly is the real answer. Errors
in your position can make dish point-
ing critical at best. Conslidering that a
standard 30" dish has a beam width of
less than 3 degrees, horizontal and
vertical location is very important for
fast contacts on microwave.

Knowing where the fixed station is
located is greal and can be
set up with a compass to

to incorporate a ferrite element to give
frequency immunity to out-of-band sig-
nals that seem to interfere with the ba-
sic active antenna circuit, Some of the
active antennas are broadband wide-
open circuits and as such could re-
ceive 60 cycles as well. To prevent this
problem | would like to try a simple fil-
ter to eliminate out-of-band signals

having the antenna resonate at aboul
100 kHz. A similar problem happened
while trying to receive WWVB on 60
kHz. | used a longwire antenna and
had so much interference it was not
copyable. Placing a filter at 60 kHz in
the antenna lead made a marked im-
provement in performance. | plan to
attempt the same thing with the Loran
antenna in addition to gain in
the circuit. This is still specu-

good agreement towards
that station. However, the
fixed station does not know

10 DIM X§(40)
20 OPEN “com1:1200,N,8,1,RS"AS #1

lative, but some further ex-
perimentation will prove or
disprove the worth of this

with certainty where you are 30 C$="0D plan.

in respect to a very narrow 40 GOSUB 130 Both Kerry and | have no-
dish's beam width (less than 50 GOSUB 180 ticed severe interference to
3 degrees). If you can pro- 60 C$="A" the LORAN receiver in tests
vide your location to a spe- 65 8=0 where the unpackaged re-
cific six-figure grid square 70 GOSUB 130 ceiver was placed on top
and be accurate, this prob- 75 PRINT" LAT LONG ST POSER MODE™ of or near the computer ter-
lem can be eliminated with 80 GOSUB 180 minal that was running the
accurate dish positioning 80 C3="B" BASIC program. Moving the
and setup. In moslt cases an- 95 8=1 unshielded PC board away

tennas can be aimed at each
other and initial contacts can
be made even over paths of
several hundred miles. By
eliminating wobble from the
wheels of frequency and
aiming, you will leave uncer-
tainty behind. Knowing

100 GOSUE 130

110 GOSUR 180

115 PRINT

120 GOTO 80

130 PRINT #1,C$:;

140 PRINT #1,CHR$(13):
150 PRINT #1,CHR$(10);

where you are and on what igg IGGIEEIUILI; 80
frequency provides nearl UB

armchair-quality perfor-
mance. It's aimost like shoot-
ing fish in a barrel.

One question remains, |
suppose, and that is: How
do you take a 100 kHz an-
tenna into the field and make
it portable? Well, these sys-

190 X$(D)=INPUTS$(1,#1)
195 IF S8=1 THEN 210
200 PRINT X$(D):

210 FOR I=1 TO 100

220 NEXT I

230 V= EOF(1)

240 IF V=-1 THEN 280

tems are made to operate on 250 D=D+1

very short active antennas 280 GOTO 180

that have a high-gain pream- 290 END

plifier connected to a short 280 PRINT

receive antenna for mobile 281 IF 8=1 THEN GOSUB 400
use. An active antenna could 200 RETURN

be home-brew constructed
as ils circuitry is not oo diffi-
cult o reproduce. Power for
the active antenna is a
normal provision from the
LORAN receiver and is fur-
nished on the antenna con-
nector center conductor that
feeds the active antenna. In
this case 15 volis is supplied
up the coax for this purpose.
Usually these preamps will
operate on anything from 8
to 15 volts at 5 mA or so.

A commercially-produced
antenna can be obtained
from MAXRAD (available
through some ham radio
dealers), an antenna prod-
ucts company, for under $50.
The basic active antenna
model MXLB-100 is $27,
and the simplest of antenna

400 FORI=2TO 5

410 IF X$(D="F" THEN H(D=15
420 IF X$(D="E" THEN H(I)=14
430 IF X$(I)="D" THEN H(I)=13
440 IF X$(D="C" THEN H(D=12
480 IF X$(I)="B" THEN H(D=11
460 IF X$(D="A" THEN H(D=10
470 IF X$(I)="9" THEN H(I)=9
480 IF X8(D)="8" THEN H(D=8
490 IF X$(I)="7" THEN H(I)=7
500 IF X$(I)="6" THEN H(I)=6
510 IF X$(D)="56" THEN H(I)=5
511 IF X$(D="4" THEN H(D)=4
512 IF X$(I)="3" THEN H(I)=3
520 IF X$(I)="2" THEN H(D==2
530 IF X$(I)="1" THEN H(I)=1
540 IF X$(I)="0" THEN H(I)=0
545 NEXT I

B850 T=H(5)+16*H(4)+256"H(3)+4086*H(2)
860 IF T>8000 THEN T=T-85536!
570 08C#= B*T/256 +8000000#

mounts (magnetic) model 675 FRIN i i
GBN is $15. Performance | 580 PRINT OSC#" MHz
710 RETURN

quoted is -5 dB to unity gain
for this compact 100 kHz an-

from the computer some Iwo
feet seemed to cure the
problem of the receiver not
receiving the LORAN sig-
nals. The computer was radi-
ating energy, blocking the re-
ceiver. The receiver was
connected for these tests on
the workbench without bene-
fit of a shielded box or feed-
through capacitors for the
DC or computer port con-
nections. This, like anything
else, is not a finished prod-
uct, but it is a starting point,
and it provides the fun of
picking through surplus ma-
terial for toys to play with.
(See Photo B.)

Well that's it for this
month. | hope that the infor-
mation provided here will
assist you with microwave
operations in remote |oca-
tions. Whether you choose
lo use Loran or GPS for
position accuracy is a matter
of choice. We have operated
without benefit of systems
such as this and had a good
time. However, it's another
toy to put into the toy box
for fun, and it offers opera-
tion improvement. | hope
to have enough time to be
able to report further on the
LORAN receiver active an-
tenna project and LORAN
operation in general next
month.

| have a quantity of
LORAN receiver PC boards
and will make them available
for amateur purposes. Tesi-
ed LORAN PC boards are
$25 each postpaid, to U.S./
Canadian deslinations only
(contact me at the address
al the beginning of this
column). As always, | will
be glad to answer questions

tenna. Figure 3. Basic program of LORAN receiver operation. about this and other relat-

As always, | am experi- This program will print out latitude, longilude, status moni-  ed VHF, UHF, microwave
menting and am working on  for, position error and Loran mode that the receiver is re-  subjects. 73 WBBIGP
an active antenna and want  porting. Chuck. 73]
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AMATEUR TELEVISION

GET THE ATV BUG “‘&2*

=10 Watt pep
Transceiver

Only $499

Made in USA
Value + Quality

from over 25years
in ATV..WB0ORG

Snow free line of sight DX is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easy!
TC70-10 has adjustable 10 Watt p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matches RF
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.
Transmitters sold only to licensed amateurs, for legal purposes,

verified in the latest Callbook or send copy of new license.
Hams, call for our complete 10 pg. ATV catalog

including downconverters, transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.

(818) 447-4565 m-t8am-5:30pm pst  Visa, MC, UPS COD
P.C. ELECTRONICS Tom (WGORG)

2522 Paxson Lane Arcadia CA 91007 Maryann (WB6YSS)

0OSO Tutor

y! o J 5 - -
Study Aid for the Amateur Radio Exams

) Software

ppectaiist i soffware for the MVHCD :

* Runs on IBM compatibles or Macintoshes
* Programs are available for Novice,
Technician, No-Code Technician, General,
Advanced and Extra Amateur class exams
as well as Commercial Radiotelephone and
Commercial Radar Endorsement. Each
program sold separately.

» Work with the entire question pool, or ;E’JL':HTTHM: the QSO0 Tutor? Heartily veer
study questions automatically selected by | propress :Ii;:rf:{a:' and it's & preat wyy mr:.::;;t
the program from your weakest areas. fust T am baving.* i Bagt 'Tqﬁlff": roduct of the
« Current Question Pools " BNt

» Includes full screen graphics, explanations | (Also Availahje -

ireed qu]phms_
EllﬂlU?d b= your firge
« Worldradjy

on appropriate questions and, on the IBM @g@ fﬂn% . |
version, a pop-up calculator, The “rl':';“““ companion for mn.tr;nﬂ |
= . 1 ¢ mode] K z ng
Logs multiple study sessions and allows * Full moise driven g;mlm rigs

resuming at a later time. Returns to review || * Controls af] £,

: : x nctions of TS.
missed questions if desired. ; ﬂ;ﬁ;;ﬂf;; 450, 440 and 14, 950, 940, 850
= Creates randomly generated sample tests negrated logging, cugtom

SCanmn extended
on-line or printed with graphics on :nnn!ar}nn‘ eal [jmemgﬂu;ﬁ!;v;ﬂ‘;t
Epson/IBM or Macintosh printers. I"ni"':”- GMT, infout-of bang CIE On
& 5 = a i ""E‘I ﬁnd mu{'_"h Mgre }I
* Public Domain Morse code tutor is Available for Macintoshes o [
included on request at no extra charge. . égmg?‘E]F -[IIE'GA or VGA only) bt
rite for details
$29.955z% $99.95
[

Novice thru Exira
and Comm. Radar 3 9 - 95 per class for No-Code Tech

PA pesiclents add 6%, Price includes shipping (Novice and Tech prog )
and Commercial Radiotelephone

€@ QSO Software 4 g0) 483-3973

| VIisA ‘ Kennett Square, PA 19348 (1800 GUD DX 73%)
— 215-347-2109 (Voice or FAX) Orderiog Mo stily pleime!

CIRCLE 145 ON READER SERVICE CARD

OWN THE
WORLE'S BES
TURBO-DIESEL
BASE STATION

Add a QMS Antenna Tuner System to your SSB.

°390.00

The QMS is an SGC Smartuner® automatic antenna coupler, an SG-303 extended full
range antenna, and the special exterior—waterproof— mounting package, all in one.

. Trucks are America’s working rigs. And nqﬁ
. with a QMS strapped on the side, they're also one of

§ the worlds best base st

..... i 'i-:q-?"_' x.:,;ﬂ - .:@-_, e

i tion configurations. Jf may
~~look a little unusual, but "Sq
m_m_th&w&_giw - ywﬂ e
mobile HF-SSB an almost
—unbelievable jumpin [ ISSREIRI
- geseeeption dnd transmitting SRR hiss
“Crange (320 db). Maichit SR
with a cutting edge SGC ~ EERERER ISR
HE-SSBand it will blast (SRR L}
holes through major y |
mountain ranges ang
probably some laws of
physics. Power and
are everything in

= e 1 X £ _h. i
g é N;h:".;._-.:&.Hf-_' :.-' EN.H. Y -.I:p;:.'h i . F
mMﬁg@ Buy this and

-c_:ﬂ“.'

e
e

outside reducest '
engine noise afid elimr
nates powergrining

: | r _' antenna wige runs
~ ownthe best 3/4 tonbase [/ Eﬂﬂﬁwﬁf (¢ antenna
station on the road; } w4
; r’% "W
QMS, Its the Jodk of focused power. .

NO COMPROMISE
ozt COMMUNICATIONS

The SGC Building PO, Box 3526 Bellevue, WA 98009 USA (206) T466310 Fax: (206) 74566384

CIRCLE 188 ON READER SERVICE CARD
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Ask KABOOM

Number 21 on your Feedback card

Michael J. Geier KB1UM
c/'o 73 Magazine

70 Route 202 North
Peterborough NH 03458

Intermittents!

Last month, we were discussing
clipping, and | promised to go over its
effects in the digital realm. So, let's
finish that up before we get to this
month's topic.

Playing the Numbers

Digital signals can be created in
two ways: from digital information,
such as that coming from a micropro-
cessor, or from analog information,
after passing it through an analog-to-
digital (A/D) converter. With digitally-
originating signals, parameters are
well defined; You always know the
makeup of the signal. After all, there
are just so many codes to go around,
given the number of bits for which the
circuit is designed.,

Analog information, however, has
no such tidy rules. If you're going to
convert a changing voltage into a rep-
resentative series of bits, you must
set some limits. How do you know
how big the analog signal will be?
You don't, at least not exactly, Sure,
you can scale it to some approximate

Your Tech Answer Man

level, using amplifiers for gain and re-
sistors for loss. But, there's no way to
ensure it'll be exactly the optimum
size, which is whatever will use up all
the available digital codes without try-
ing to go past the highest one. So,
what's to prevent your making the sig-
nal a little too small, just to be sure it
doesn't overdrive the A/D converter?
Well, nothing, but you'll be wasting
some bits, due to their never getting
turned on.

Stop!

In effect, though, an A/D converter
Is self-limiting. As the input signal
reaches the level beyond which the
converter cannot generate a higher
number, it just keeps outputting the
highest number it can until the signal
drops below the limit. The result is a
digital signal which represents clip-
ping much like the kind you get with
an overdriven analog amplifier.

But it's not exactly the same. In
theory, it should be. In a real analog
circuit, though, clipping doesn’t occur
instantaneously. Rather, the circuit's
gain begins to get non-linear as the
signal approaches the acceptable lim-
its, and then full clipping occurs soon
after. The result is what you might call
“soft clipping.” An A/D converter, how-

ever, stays completely linear up to its
limits, and then it clips completely. So,
the resulting square waves have very
steep sides, making for a particularly
ugly kind of distortion called “hard
clipping.”

So, if you clip an A/D converter,
the resulting bits will represent a
highly distorted version of the input
signal. It's important to remember,
though, that those bits themselves
are perfectly fine, and the rest of the
digital system can process them with
no trouble; they just don't represent
what you wanted.

Can you clip a digital-to-analog
(D/A) converter? No. Bits come in,
and whatever they represent comes
back out as analog. Bits themselves
can't clip. Of course, if they represent
a distorted signal, that's what you'll
get. But you can't fault the bits or the
D/A converter.

Well, | think that about does it for
clipping. Now, let's get to something
else.

A Bad Night's Sleep

Wanna give a technician
headaches and nightmares? Just
sneak up and whisper the word "inter-
mittent.” That ought to do itl Nothing
in the wonderful, wacky world of elec-
tronics is more frustrating. Why does
something work, then not work, and
then work again?

Plenty of things can cause inter-
mittent operation, but by far the num-
ber one cause is a bad connection,
Big deal, right? A few minutes with a

magnifying glass and a soldering iron
and all will be fixed. Well, think again.
Sometimes, finding the problem can
be easy, but often it is very difficult,
and now and then it's just plain im-
possible. Let's take a look at the dif-
ferent kinds of bad connections you
can run into and how you might
smoke them out.

Leaves Me Cold

When is hot cold? When it's a cold
solder joint! Many intermittents are
caused by bad joints. Sometimes you
can see the darned things, while oth-
er times they look perfectly normal. If
you see dull, crumbly looking solder,
chances are you've got a bad joint.
Especially if you can see the compo-
nent lead sticking out, with obvious
cracks or space between it and the
solder around it, you can be sure that
joint's cold. How do solder joints get
that way? Most are born that way; not
enough heat was used to make the
joint. Remember, solder isn't just
globbed on; it's supposed 10 make a
molecular bond, It takes significant
heat to do that, and, if the tempera-
ture doesn’'t go high enough during
the soldering process, the bond won't
form. Typically, though, the joint will
work for awhile—at least long enough
for the unit to pass quality inspection
and be shipped out to you. In your
home, of course, it starts to die fast.
Sometimes it's not so fast. I've seen
cold joints which worked fine for
years and then suddenily went bad.

But, you say, most devices aren't

Number 22 on your Feedback card

DEALER DIRECTORY

DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM, Ken-
wood, Ten-Tec, AEA, Kantronics, DRS| Mig.,
Ameritron, Cushcraft, HyGain, Heil Sound, Stan-
dard Amateur Radio. MFJ, Hustler, Diamond, But-
ternut, Astron, Larsen, and much more.
DELAWARE AMATEUR SUPPLY, 71 Meadow
Road, New Castle DE 1§720. (302) 328-7728.

NEW JERSEY
Lodi
North Jersey's newest Two Way Radio and Elec-
tronics Dealer is now open. Sales of Ham, Busi-
ness, Marine and C.B. two way equipment as well
as Scanners, Shortwave, Electronic Kits, Anten-
nas, Books, Cable Boxes and more. Friendly ser-
vice and low prices. Advanced Specialties, 114
Essex Street, Lodi NJ 07644. (201) VHF-2067.

NEW JERSEY
Park Ridge
North Jersey's oldest and finest Shortwave and
Ham Radio Dealer. Three minutes from Garden
State Pkwy and NY Thruway. Authorized Dealers
for AEA, Alpha Delta, Diamond, ICOM, Japan
Aadio Company, Kenwood, Vectronics, Yaesu,
Ham Sales, Lee WK2T. GILFER SHORTWAVE,

52 Park Ave., Park Ridge NJ 07656. (201) 391-
7BB7.

NEW YORK

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

vice Repair Lab on premises. Our 44th Year

. » . We carry all major lines: MOTOROLA, ICOM,
KENWOQOD, YAESU, BENDIX-KING, ASTRON,

AEA, SONY, PANASONIC, MFJ, CCTV CAM-

ERAS AND MONITORS, BIRD WATTMETERS,
FREQUENCY COUNTERS, SCANNERS, HY-
GAIN, VIBROPLEX, HEIL, CALLBOOK, ARRL,
OTHER PUBLICATIONS. Open 7 days M-F, 9-6
p.m.; Sal., 10-5 p.m. Sun. 11-4 p.m. We ship
Worldwide. Call, Fax, or write for information and
prices. Your one Source for HAM and Business
Radios . . . BARRY ELECTRONICS, 512 Broad-
way, New York NY 10012. (212) 925-7000. FAX
(212) 925-7001.

OHIO
Columbus

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

PENNSYLVANIA

Trevose
Authorized factory sales and service. KENWOOD,
ICOM, YAESU, featuring AMERITRON, B&AW,
MFJ, HYGAIN, KLM, CUSHCRAFT, HUSTLER,
KANTRONICS, VIBROPLEX, HEIL, CALLEOOK,
ARREL Publications, and much more. HAMTRON-
ICS, INC., 4033 Brownsville Road, Trevose PA
18047, {215) 357-1400. FAX (215) 355-8958.
Sales Order 1-800-426-2820. Circle Reader Ser-
vice 298 for more information.
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UprpATES

Number 23 on your Feedback card

HI-PER Audio Filter

With regard to the above mentioned
project, which appeared in the May,
1994 issue of 73, page 10, please note
the following: The PC board compo-
nent placement overlay (Figure 3)
shows the polarity for the DC input in
reverse. To see this more clearly,
please refer to the schematic (Figure
2) where C16 is correctly polarized
across the DC input.

The Parts List and overlay call for
C17, but C17 does not appear on the
schematic. The schematic should
show C17 parallel to C8, going to
ground. This was omitted on the
schematic—it is correct on the overlay.

C1, 3, 14, and 16 are 100 uF 16V

electrolytics according to the Parts List,
but on the schematic C1 and 14 are
called 10 uF caps. Either value will
work well; the values are not critical
here.

Fast Charger

Refer to the above article in the May
Issue of 73, page 22. The article rec-
ommends a TK4355 inductor for L1,
but that part is no longer available.

A suitable replacement can be
found at Radio Shack, with a slight
modification. The RS part #273-102 is
a 100 pH coil. "Fast Charger” requires
a 47 pH coil for L1. To modity the RS
part, simply unwind half the windings,
scrape off the protective enamel coat-
ing from the end and resolder. E

Sell your product in
73 Amateur Radio Today.

Call Dan Harper at
1-800-274-7373




hand-soldered anymore. How can a
wave-soldered board have this prob-
lem when the entire board has been
dipped in a molten solder bath? Actu-
ally, most cold joint problems I've en-
countered have been on wave-sol-
dered boards. Apparently, the heat
sometimes just isn’t turned up high
enough. The small parts come out
fine, but the larger ones sink enough
of the heat that their leads don't get
hot enough to form the proper bond.
That results in the classic “lead stick-
ing out from hole in the solder” syn-
drome. In fact, this problem is so
common | recommend checking the
leads of big components first, particu-
larly on wave-soldered boards. On
the other hand, | haven't seen too
much trouble with surface-mounted
devices (SMDs), probably because
they're so small thal they get plenty
hot enough for proper bonding. Also,
special low-temperature solders are
used with those parts.

Gets Me Hot

Operating heat sometimes can
create cold joints. |'ve seen anode
caps on transmitting tubes actually
lose the soider where the caps joined
their wires. | don't mean that the sol-
der meited—it actually disappeared
allogelher! The cause? The heal of
the tubes. Or perhaps it was the high
voltage; | don'l know. It's also possi-
ble for power transistors and resistors
to fry their joints, although the solder
usually doesn't disappear, it just gets
dull and crumbily.

Wiggle It

A great way 1o find cold joints is 1o
gently wiggle the board, taking care
not to get shocked or cause unwanted
signals to enter the circuit through
your finger. The besl way is with an
insulated tool of some kind. For small
boards, | like to use a cotton swab
stick with one end cut off. | hold the
cotton end and use the slick to press

on the board, pushing on various
spots until | can localize the reaction.
For bigger assemblies, | use the insu-
lated end of a small screwdriver.

Does it work? Sometimes. Bul of-
ten, | think I've found the right spot,
only to discover much later on that the
real trouble was nowhere near where
| was pressing. Unfortunately, the ef-
fect of leverage sometimes can cause
greater movement somewhere across
the board than where | pushed. I've
had some tremendously frustrating
times with that sort of thing.

works at first and then goes wacky
(the usual scenario), get some
coolant spray and start spraying parts
around the suspect areas. When you
nit the nght one, you'll know it, be-
cause the circuil will start working
again, at least for a few minutes. If,
however, the radio misbehaves at first
and then settles into normal opera-
tion, use the coolant spray lo make it
screw up.

In some cases, you can also make
great use of a hair dryer. If you al-
ready have one, it's cheaper 10 use it

“A great way to find cold joints
is to gently wiggle the board,
taking care not to get shocked or
cause unwanted signals to enter
the circuit through your finger.”

Cracked Up

Mot all intermittents are caused by
bad solder joints. Tiny cracks in PC
boards used to be big offenders, but |
haven't seen much of that kind of
trouble in awhile. | suspect that im-
proved board-making techniques
have reduced the problem. Still, if an
intermittent rig has been dropped,
and you can't find bad joints, suspect
a board crack. With reasonably sized,
single or double-sided boards, fixing
cracks isn't hard. But, with multilayer
boards or the very fine lines you are
likely to find in a modemn HT, you may
be looking at a disasler.

Going To Extremes

Some intermitlents are caused or
exacerbaled by thermal changes.
With cold solder joints, changes in
temperature can result in a connec-
tion's going on and off again. Also,
some damaged semiconductors can
exhibit the same behavior. If the rig

than to buy coolant spray. Also, heat
will sometimes uncover a problem
that the spray will miss. Usually, the
added heat will make a circuit go bad,
unless the problem is one of those
unusual, reverse lypes which geis
better when hot. Just remember that
you don't have the same kind of pin-
point control, and you don't want to
start melting anything, which is a real
possibility with a hair dryer. Never use
an industrial heat gun—they're just
too hot.

S0, what makes parts heat-sensi-
tive? With transistors, cracks in the
semiconductor substirate or partiaily
disconnected internal connecting
wires can do it. With IF coils and
such, it's usually a bad solder joint in-
side, where the tiny coil wires join the
form'’s leads. Now and then an actual
break in the wire can do it, because
the ends touch. It's rare, though. Re-
sistors and potentiometers can have
liny cracks, and they can be very hard

to find, because they react both ther-
mally and physically when you flex
the board.

Finally, always check switches and
relay contacts for intermittents. Any
time you pass a signal through a me-
chanical, unsoldered connection,
you're looking for trouble. Relays are
big offenders.

Well, | hope you don't have night-
mares from thinking about intermit-
tents! | know I've had plenty of them.
Now, let’s look at a letter:

Dear Kaboom,

| have a big junk box with lots of
different kinds of parts from old ra-
dios, TVs and even a radar deteclor.
Unfortunately, many of these poten-
tially useful goodies don’t have stan-
dard markings like 2N or 25C. Are
there any publications which could
cross-reference the odd numbers? Al-
so, are there any books of technical
data for transistors and I1Cs?
Signed,
Electron Wanderer

Dear Electron,

Many of your parts probably have
“standard” numbers you don't recog-
nize. There are various systems in
use throughout the world, and some
don't show up here in the USA
enough for us to become familiar with
them. Check with an electronics sup-
ply house, either locally or via cala-
log, and you should be able to gel
some cross-reference books. But be-
ware: Some parils are marked only
with "house numbers,” which are
made up by manufacturers for their
internal use. There's no book which
can help with that. As for technical
data books, Motorola, Tl and all the
other big manufacturers sell them,
and having a few is an absolute must
for serious experimentation or trou-
bleshooting.

Until next time, 73 de kB1UM.
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INTERNATIONAL

Arnie Johnson N1BAC
43 Old Homestead Hwy:.
N. Swanzey NH 03431

Notes from FN42

The June ARRL VHF/UHF contest
was held last weekend (June 4-5). This
has become one of the fun ham week-
ends in the Keene, New Hampshire,
area through the years. We Iry to come
up with a respectable score with our
limited efforts: 6m, 2m, and 70cm (SSB
and CW) and 223.5 MHz FM. Even
though this year's tolals were down
from past years, we had a good lime.

VHF/UHF contests can be a lot of
funn even if you only have one band. We
heard many operators operating FM
simplex from hillfops or mountaintops
with just their mobile radios and anten-
nas. Plus, many of those operators op-
erated for just a few hours fo give oth-
ers a point or two. It was also amazing
just how far you can hear an FM sim-
plex signal if good locations are avail-
able. One that | remember was on
223.5 MHz from the New Jersey area lo
us in New Hampshire, and we were us-
ing an omni antenna, no beam, and an
IC-37A, no amplifier.

Don't let lack of equipment keep you
from giving it a Iry.

Another fun ham weekend lakes
place every June, namely Field Day—
which this year ook place on June 25-
26. This is another kind of event for
which you don't need a lot of sophisti-
caled equipment lo have a good time.
You can even operate from your own
QTH if you don't want to get involved
with emergency power. | know of many
who feel it is the most enjoyable event
of the year, taking their low-power HF
rig, @ wire dipole, and car battery, and
making a family camping weekend out
of it. As you can imagine, many other

campers show up fo ask what the ham
is doing; some stick around to find put
about ham radio, others just walk away
shaking their heads.

However you do it, Field Day can be
a great amount of fun with a bunch of
your friends.

I received a great letter today from
Gerard Paquette VE2AW, with an en-
closed QSL card confirming an FM con-
tact with a high-altitude weather balloon
repeater launched from Hawkesbury,
Ontario, Canada, on 30 October 1993.
Mine was just one of approximately 500
two-way conlacts rmade to Gerry by ra-
dio amateurs In the United States and
Canada.

This contact was made with a radio
with an oulput of about 15 watls info a
14-element horizontal beam. If you con-
sider that the balioon repealer was
probably using a vertically-polarized an-
tenna, | feel very lucky thal it even
heard my horizontal signal.

If you have any questions to ask of
Gerry, or maybe even some moneiary
support to offer, contact him at: A/S
Gerard Paquette VE2AW, 890 rue Hud-
son, McMasterville, QC J3G 5C3.

Until next month, 73 de Arnie
N1BAC.

Roundup

England [Information from Ted Meli-
nosky K18V, The K1BV Directory of DX
Awards, HCR 10-Box 837A, Spofford
NH 03462] From Fred Handscombe
G4BWP: “| am happy to inform you of
my appointment as Radio Society of
Great Britain (RSGB) HF Awards man-
ager. All applications for RSGB Awards
(except IOTA) should now be sent to
me. Some very old information exists
and several award managers still re-
ceive mail. | hope the RSGB pro-
gramme will now enter a period of sta-

bility in its management!

“| also act as the National QSL
checkpoint for UK applications for over-
seas awards, where this is an accepl-
able method.™

An information package of the latest
RSGB HF Awards is available from
Fred Handscombe G4BWP for £1.50,
$3.00, or 5 IRCs to cover airmail
postage. Fred's address is: Fred Hand-
scombe G4BWP, RSGB HF Awards
Manager, Sandholm, Heath Farm
Road, Red Lodge, Bury Si. Edmunds,
Sullolk, IP28 8LG, England.

Switzerland From the International
Telecommunication Unfon Press: The
ITU Council adopted unanimously on
May 10, 1994, a resolution authorizing
the Government of National Unity of
South Alfrica to resume its full participa-
tion in the conferences, meetings, and
activities of the Union with immediate
effect. The Chairman of the Council, Mr,
Souleymane Mbaye (Senegal), in-
formed the entire membership of the
Union the same day.

The Council is the management
body which meels once a year and acts
on behall of the Plienipolentiary Confer-
ence when the latter is not in session.

The ITU Plenipotentiary Confer-
ences had successively adopted reso-
lutions in 1973, 1982, and 1989, which
excluded the Government of the Re-
public of South Africa from the Plenipo-
tentiary Conference and from all other
conferences and meetings of the Union.
Resolution 12 adopted in 1989 by the
Nice Plenipotentiary Conference had
provided for the continued exclusion of
the Government of the Republic of
South Africa until the elimination of the
apartheid policies.

The most recent developments in
South Africa, culminating in the holding
of the first free democratic elections, led
the Council to consider that the
apartheid policies had ended and
hence 1o decide to repeal Resolution
12,

The next Plenipotentiary Conference
will be held in Kyoto, Japan, Septem-

ber-October 1994, For further informa-
tion, write to: International Telecommu-
nication Union, Place des Nations, CH-
1211 Geneve 20, Switzeriand. Tele-
phone: National (022) 730 5111; Inter-
national + 41 22 730 5111; Telefax +41
22 733 7256.

Taiwan Letter from Bolon Lin
BV5AF: Some information for your ref-
erence: BVIOSAT—May 15-22, For Tai-
wan AMateur SATellite Association
(TAMSAT): QTH Changhua 500, Mid-
Taiwan area; QSL via BVSAF, PO. Box
39, Changhua 500, Taiwan.

BVORI—June 12-15 for Rotary In-
ternational 1994 Convention; QTH
Taipei, Taiwan; QSL via CTARL Bureau,
PO. Box 73, Taipei 100, Taiwan and/or
P.O. Box 93, Taipei 100, Taiwan.

BV5EV, Handler/Operator: Linda Lai,
YL student; QTH Changhua 500, Tai-
wan: QSL via Ctarl Bureau, P.O. Box
73, Taipei 100, Taiwan. Bolon Lin,
BV5AF, PO. Box 93, Taipei 100, Tai-
wan.

Turkish Republic of Northern
Cyprus/USA Letter from Igor Zdorov
KUQJ: The Turkish Republic of North
Cyprus (TRNC) celebrated its 10th an-
niversary in 1993. In 1992, after a law
authorizing ham radio there was
passed, the Telecommunications Ad-
ministration of TRANC issued the first li-
cense to 1B1INCC, Northern Cyprus
Club. After that, four permanent licens-
es to local hams, 1B1AA, AB, AC, and
AD, were issued. Unfortunately, 1B1AC
passed away in the summer of 1993.
Nevertheless, ham radio in TRNC is
gaining its momentum. In 1993,
1B/DK7ZZ was on the air for two
weeks, followed by my almost-three-
weeks-long operation as 1B/KUQJ in
December. Because both 1B1AA and
1B1AB were overseas on business at
that time, and 1B1AD was using mostly
phone, | put my emphasis on CW and
made about 10,000 QS0s on all HF
bands 10 through 160, including
WARC. Over 50% of my contacts were
with state-side hams.

In March-April of 1994, Baldur
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1B/DJ6SI was on the air for a while,
and | provided Eric N1CYA with the info
on getting 1B license procedure, his
1B/N1CYA operation pending in April.
By the way, | would not recommend try-
ing a 1B operation withou! a license. |
surely was glad | had mine when the lo-
cal police came and asked about my
anienna.

Upon my return home, | read that
Cliff KR4M had tabled his petition in fa-
vor of TRNC recognition by DXCC, as |
found out later, for very unfortunate per-
sonal reasons. After discussing this
matter with CIliff, | filed my own petition,
which was received by DXAC on 2-2-
94.

Recentiy | made presentations to DX
Associations of six different states (TX,
OK, KS, MO, IA, MN), at which |
showed the slides of my 1B operation
was overwhelmingly positive; a few
questions were asked, but no opposi-
tion was encountered. | do acknowl-
edge, however, the existence ol some
opposition among hams against TRNC
recognition by DXCC and | will keep ad-
dressing their arguments as soon as |
become aware of such.

| am glad to see that even the oppo-
sition agrees that DXCC criteria, like
" . .. society united together, occupying
a definite territory and having a definite
population, politically organized and
controlled under one exclusive regime,
maintaining a standing army, customs,
currency and stamps” are met. The fol-
lowing is my response to the arguments
| have come across lately:

*Authorized Use of ITU-assigned
Call Sign Prefixes: After declaring its in-
dependence, TRNC was left without
ITU-assigned prefixes, since the Re-
public of Cyprus (South) kept total con-
trol over their usage. When, almost 10
years after TRNC declaration, a law au-
thorizing amateur radio in TRNC was
passed, the Telecommunication Admin-
istration of TRNC, to avoid any addition-
al problems with their southern neigh-
bor, adopted 1B as a prefix, not used by

or assigned to any country. Several cas-
es sel a prerogative for this, such as
1AQ, 1S, SO, FS, all of which are, by
the way, recognized by DXCC as sepa-
rate countries.

*The ability of “engaging in foreign
relations—including capacity to carry
out its obligations under international
law and applicable international agree-
ments.” TRNC is actively repaying its
foreign aid loans (annual payments bal-
ance rise Is about 14%), and has trade
relations with more than 60 countries,
including U.S.A., Japan, and UK. It
stimulates foreign trade by liberal tax
concessions, establishing a free port
zone in Famagusta, free exchange of
foreign currency/stock, and controls for-
eign investment policy. It provides (and
pays for) postal service to any country,
telephone and other communications all
over the world, and is an observer
member of International Islamic Associ-
abon.

*Low level of diplomatic recognition
is the result of failure of the U.N.s in-
consistent attempts to resolve the
Cyprus problem in more than three
decades, and should not be held
against TRNC. Despite the official diplo-
matic recognition by Turkey only, acting
as a responsible member of the interna-
tional community, TRNC supports rep-
resenlations in 10 countries, including
Western Europe, Japan, and the
U.S.A., where it has two consulates,
one of which is accredited to the U.N. in
New York. From the DXCC's slandpoint,
the fact that North Korea is, out of the
whole Western Bloc, recognized by
Sweden only, did not make it ineligible.
Other examples may be given,

+"Continued lalks about reunification”
between Greek and Turkish Cypriots
are purely symbolic. These talks, con-
ducted through the U.N., have not
brought any progress since 1975, and
are not expected to bring any progress
in the future. This opinion is shared by
TRNC Consulate in Washington, D.C.
The talks are basically deadlocked be-
cause the U.N., on one hand, recog-

nizes the existence of TRNC and the
rights of Turkish Cypriots, but on the
other hand, treats the Republic of
Cyprus (Greek South) Government, as
the sole government of the island,
which, in turn, fails to acknowiedge the
rights of Turkish Cypriots. Talks on re-
unification of Germany took close to 40
years. DXCC did, however, count Ger-
man Democratic Republic as a sepa-
rate for over 17 years prior to reunifica-
tion, while the talks were going on. The
important difference is that the division
of Germany was not based on ethnic
differences and was not initiated by any
group of German people on either side.
The chances of the reunification of the
two ethnic communities of Cyprus,
which have lived separately on the is-
land for many centuries, are way less
than the chances of reunification ol
Bosnia and Serbia.

And, last but never least, | would like
to stress that, after my recent visit to
TRNC, | strongly feel that this country
does deserve DXCC recognition. [Iigor
Zdorov KUGJ, 5980 Anna Ave. #308,
Minneapolis MN 55432]

AUSTRALIA

David Horsfall VK2KFU
PO Box 257
Wahroonga NSW 2076
Australia
In my last news from Australia, |
mentioned how the Spectrum Manage-
ment Authority (SMA) was overhauling
the licensing scheme (for all classes—
business, Amateur, and CB) in Aus-
tralia. Combined with the long-awaited
changes to the Amateur Regulations
scheduled for the end of this year, we
can look forward to some interesting
times (remember that Chinese curse?).
The new Amateur regulations, fore-
shadowed almost two years ago and
delayed for one reason or another, will
mean greater deregulation for Aus-
tralian Amateurs, and amongst other
things will allow Novices to use packet
radio (currently they cannot), permil the

codeless “Limited” Amateur to use 10m
FM. and create a “Codeless Novice™
class of licence. These changes are ex-
pected to create an influx of people into
the Amateur Radio Service, which is
languishing for lack of numbers; young-
sters these days are more interesied in
playing with their computers than talk-
ing to the other side of the world.

With these changes comes greater
responsibility, and there are moves
afoot to make the Amateur responsible
for resolving all cases of interference; a
spectrally-pure signal will no longer be
a defence, and as Australia has com-
paratively lax EMI standards, it has be-
come a dumping ground for the rest of
the world.

| also mentioned in the last column
the madness that seems lo have infect-
ed the VK2 Division of the Wireless In-
stitute of Australia (WIA). Sanily was
expecied to have retlurned at the Annu-
al General meeting, but no—the elec-
tion outcome was successfully chal-
lenged on the grounds that it was not
conducted according to the Articles of
Association; the Returning Officer was
not permitted to conduct the ballot,
proxies were not authenticated, and
several dubious Reports to Members
and “How to Vote" guides were circulat-
ed. At the time of writing, an amicable
solution to this crisis is being sought;
one that does not involve going to court
and subsequent legal bills. A fresh elec-
tion, conducted by a neutral third party,
would appear to be the preferred op-
tion. In the meantime, it would appear
that the only person who has any au-
thority within the VK2 Division is the
paid Adminisirative Secrelary, as It is
generally agreed that a new Council
was not elected after all.

Cheers for now. Those with access
to packet or Internet can contact me
as “VK2KFU @ VK2AAB.SYD.NSW.
AUS.0OC" and “dave @esi.COM.AU" re-
spectively. I'm not sure whether all mes-
sages are being delivered to my packet
address, so if you don't get a reply, it
means that | didn'l see it.

Presentino
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Radio Fun

“The beginner’s guide to the exciting world of amateur radio.”

designed to teach you what you need to know
in a fun and exciting way. You'll find it all,
and more. in the pages of Radio Fun.
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NEveEr SAyY DIE
Continued from page 4

me into amateur radio was QST maga-
zine. Our school library had a sub-
scription, so when | wanted to know
more about amateur radio | went to the
library and started reading. It sounded
like fun, so | joined the school radio
club, where | was able 1o get on the air.
The club station was W2ANU on 160
meters. Well, that was about the only
voice band Class B amateurs could
use, and most of us were Class B back
then. This was in 1937.

Will today's youngsters be able 1o
go to their school or public library and
find out what's happening in amateur
radio? That's what got me going, so
check il oul and see il your local
school libraries have subscriptions to
73 and Radio Fun. They probably don't
unless you've donated the subscrip-
tions. So I'll tell you what, if you'll do
your bit 1o help interesl youngslers in
amateur radio by springing for a com-
bo subscription for 73 and Radio Fun
for your local school and your local
pubilic library, I'll go part way with you.
You might even want to come off as
Daddy Warbucks by giving subscrip-
tions for your radio club library too.
Subscriptions to the two publications
would normally cost $33, but if you
send me $25 we'll send the libraries
you select a subscription to both mag-
azines with your compliments.

Here's your chance to help amateur
radio recruit new hams, Your $25 can
do a whole lot of good. Send your sub-
scriptions to: Library Special, 73 Maga-
zine, Peterborough NH 03458-1107.
Cash, check, or credit card. Or call us
at 603-924-0058.

Book Bargain

If you ever find yourself short of
things to talk about on the air, you
could do worse than get a copy of
kindly old Uncle Wayne's Declare War
book. It's time to put the few copies
we've got left in the warehouse on
sale.

Book? Okay, in case you are either
a newcomer to 73 or have advanced
brain rot, here's what happened. Com-
ing on to three years ago, when the re-
cession was at its worst, the governor
of New Hampshire, unable to think of
anything much to do about the situa-
tion, got the Legislature to authorize an
Economic Development Commission
to help him cope with the disaster. Yes,
he appointed me to the Commission,
even though | warned him that | would
be at the least a royal pain by insisting
that we accomplish something.

It didn't take me long to discover
that most of the very important busi-
nessmen and even more important
politicians on the Commission were
too busy with other things 1o devote
much time or thought to the job. So, for
over a year, | attended Commission
meetings and endless subcommittee
meetings. | sent reports to the Com-
mission members of what | was finding
as far as our problems were con-

cerned, and then | suggested inexpen-
sive solutions. A few members were

enthusiastic about my reports. The reslt
| didn't hear from. When | saw them or
called them and asked what they
thought they said that, well, ahem, they
hadn't had time to read them yet.

So | reprinted my reports in book
form and sent it to the Legisiature,
most of whom didn’t read it either. |
wasn't set up to handle national distri-
bution, so | settled for getting the book
into New Hampshire bookstores. It
soid well and brought me many compli-
ments. No negatives from anyone yet.
I've advertised it in 73 and soid several
hundred copies, again getting many
nice letters commenting on my ap-
proach to solving our more serious na-
tional problems.

Now I'd like to clean out the copies
that are lefl, so instead of the $13 pub-

lished price (plus $3 shipping and han-
diing), I'll send it to you for $10 post-
paid.

So what's in the book? Well, there's
a wealth of entrepreneurial ideas.
When | took a look at the major prob-
lems facing New Hampshire and
America, | looked for creative solu-

keting, plus articles in Folio, Inc., and
s0 on, has been a series of consulting
gigs. While there are as many prob-
lems as there are businesses, | found
some that almost all businesses had
several in common.

The three almost universal prob-
lems are (a) lousy PR, (b) lousy adver-
tising, and (c) lousy direct mail follow-
up on advertising and promotion. Why
the owner and CEO of a company
would go to all the expense and trou-
ble of developing a really good prod-
uct, only to kill it with lousy marketing,
is difficult to understand. | guess it
comes down to either remarkable stu-
pidity, or else a lousy education in the
fundamentals of business.

What's more basic to selling a prod-
uct than advertising? Yet there are few
schools teaching the subjecl. Worse,
all too many of the big ad agencies
don't seem to have anyone around
who's ever studied the fundamentals.
When you consider that a good ad can
easily sell 10 times as much product
as a crummy ad, this is not something
you want to trust to a high-school

“A simple new product release in a magazine
will, on the average, result in about the same
increase in sales of a product as a full-page ad.”

tions. Not having seen socialism suc-
ceed anywhere in the world in history,
I've tended to avoid calling on the gov-
ernment for intelligence or answers.

What kind of problems? Well, little
things like our high crime rate and how
to tackle it. The high cost of prisons
and shortage of prison space—the
welfare mess—our rotten school sys-
tem—the high cost of a college educa-
tion—how we can cut the bloated gov-
ernment bureaucracy in half in three
years—how we can cut taxes and get
rid of the deficit—solving the drug
problem—building a high-tech work-
force—ending poverty—making
Congress honest. Things like that.

Sure, |'ve written about some of
these things in my editorials, but the
book has 360 pages of my findings
and ideas. You may find this difficult to
believe, but | even express some opin-
ions—and I'm well known for being
almost totally unopinionated. | think
you'll like my proposal which will pro-
vide unlimited prison space for a frac-
tion of what we're paying now and re-
sult in re-educated and motivated ex-
prisoners. | think you'll ike my college
plan which will provide free tuition and
a three-year degree.

Send or call in your order (603-588-
2105) to Uncle Wayne's Bookshelf, Pe-
terborough NH 03458-1107. This book
is so0 good | can almost guarantee
you'll like it so much you'll be reading it
over the air. If you paid the full bore |
would guarantee it.

One Million Dollars?

One result of my offering advice in
my business publications such as
Music Marketing, Music Retailing, Ham
Radio Marketing, Microcomputer Mar-
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dropout. That's like a manufacturer let-
ting a rig be designed by a Novice.

Since there already are books and
courses available for anyone interested
in learning about advertising, and I'm
not interested in writing something that
is already available elsewhere, |
haven't yet written an advertising
primer. Maybe one of these days.

When | started my first business,
manufacturing loudspeakers, | quickly
discovered that | couldn't depend on
agencies for anything beyond doing
the mechanicals for my ads. I'd have to
design and write them. | bought some
books, which were OK, but not great.
One of the best moves of my life was
to sign up for a course in advertising
with the Advertising Club of New York.
Their lecture series was superb. They
not only covered how to design and
write ads, but how to handle ads in
magazines, newspapers, radio, TV, bill-
boards, posters, and even matchbook
covers. Changed my life.

Promotion!

The easiest way for any company to
generate more sales without a lot of
expense is to go the promotion route.
There’s a lot 1o learn about this. There
are obviously some sneaky ftricks the
professionals use to make sure their
material gets before the public. As a
publisher of some of the larger maga-
zines in the country, | knew that not
more than a handful of experts had
even an inkling of how to get new prod-
ucts releases or product reviews pub-
lished.

From my viewpoint, most compa-
nies are throwing away sales. A simple
new product release in a magazine
will, on the average, result in about the

same increase in sales of a product as
a full-page ad. A good product review
will sell as much as four full pages of
ads.

If you use the normal magazine
guideline, an ad, if it is any good, and
is in a magazine reaching good poten-
tial buyers, should sell at least 10
times the cost of the ad in producl.
Thus, if a page ad in a magazine cosls
$8.000, an advertiser would expect 1o
get at least $80,000 in sales as a re-
sult. Now, if we figure that a company
has al least four new producls a year
and thus is able to get four new prod-
ucts releases printed in a magazine,
plus maybe two product reviews, thal
should provide the same sales as run-
ning a dozen full-page ads—so we're
talking about an additional $1 million in
sales, all from absolutely free advertis-
ing!

In the ham radio field, where ads
are more like $1,500 a page, that's still
an added $180,000 in sales—if you
know how to write the new products re-
leases and get them published.

To help business people take ad-
vantage of the power of promotion |
made a one-hour video explaining ex-
actly how to do it—giving away some
secrets that have made a few other
publishers furious. I've been selling the
video for $100 with a money-back
guarantee. No one's asked for their
money back yet, and I've sold several
hundred of them. They're even being
used by a couple of colleges as part of
their advertising courses.

Now I'd like to make this video avail-
able to interested 73 readers at a big
discount. How about $40 plus $3 ship-
ping? That's my $1 Million Video. Send
a check or your credit card
number to Uncle Wayne's Bookshelf,
Peterborough NH 03458-1107.

It really doesn't make much differ-
ence what kind of a business you are
in—PR is an inexpensive and very ef-
fective way to generate sales. But, you
know, not one company in a thousand
knows how to get all this free advertis-
ing. Maybe one in ten thousand. And
that includes some very large, but not
too brilliantly run, companies.

Is it worth $40 to you to generate a
few thousand doliars in extra sales?
Probably not. Too much trouble. Yawn.

With some encouragement I'll do a
video on how to double your business
with a better follow-up on reader’s ser-
vice cards. Or at least I'll write a book.
A video would be better so | could
show you how stupid some manufac-
turers are in preparing their literature.
You won't believe it if | dont show you.

Chicken Little
When one of the non-publishing
WGI divisions managed, through spec-

tacularly poor management, to rack up
unexpected losses, | knew I'd be able

o count on at least one Chicken Little
to blow this out of proportion. | was not
disappointed. Fred W5YI1, who seems
unable to keep himself from avoiding
any such opportunity, stepped right in
with his appropriately-colored pink
sheet.

The only way I'm able to “run” so



PCB / Schematic CAD - from $195

- EASY-PC - For single sided and

multilayer boards to 17"'x17".
Phenomenally fast and easy to use.

Over 18,000 copies in use worldwide.
EASY-PC Professional for boards up to
32" x 32" at .001" resolution, 16 layers.
Schematic capture and netlist extraction -
integrates seamlessly with PULSAR and
ANALYSER Ill. Runs on PC/XT/AT/
286/386/486 with EGA or VGA displays.

Logic Simulation - from $195

—.=]| PULSAR and PULSAR Professional -

Full featured digital logic simulators.

Allow you to test your designs quickly and
inexpensively without the need for
sohisticated test equipment.

PULSAR can detect the equivalent of a
picosecond glitch occurring once a week!
Runs on PC/XT/AT/ 286/386/486 with
J EGA or VGA displays.

Analogue Slmulatlon from $195

ANALYSER lll and ANALYSER Illl Pro.
Powerful linear circuit simulators have full
graphical output, handle R's,L's C's, Bipolar
Transistors, FET's, Op-Amp’'s, Tapped
Transformers and Transmission Lines etc.
Plots Input and Output Impedances, Gain,
Phase and Group Delay. Covers 0.001 Hz to
>10GHz. Runs on PC/XT/AT/286/386/486
with EGA or VGA displays.

For information write, fax or call:

Number One Systems

REF: 73, 1795 Granger Ave., Los Altos, CA94024
(415) 968 9306
VISA and MasterCard welcome.
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AMATEUH TELEVISION

Made in USA only $89

SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Spacenet 2 transponder 9 or weather radar during signifi-
cant storms, as well as home camcorder video. Ifit's being
done in your area on 420 - check page 501 in the 94-95
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 TV settoch 2,
3or4 and a 70 CM antenna (you can use your 435 Oscar
antenna). We also have ATV downconverters, antennas,
transmitters and amplifiers for the 400, 900 and 1200 MHz
bands. Infact we are your one stop for all your ATV needs
and info. We ship mostitems within 24 hours afteryou call.
Hams, call for our complete 10 page ATV catalogue.

(818) 447-4565 m-f Bam-5:30pm pst.  Visa, MC, COD
P.C. ELECTRONICS Tom (WGORG)

2522 Paxson Ln Arcadia CA 91007 Maryann (WBEYSS)

here Is the next generation Repeater

MARK 4CR

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Mastertv real speech ® voice
readout of received signal strength,

channel receiver voting ® clock time
announcements and function control ® 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

Phone: #(508) 372-3442
FAX: #(508) 373-7304

Division of Kendecom Inc.
23 Elm Park, Groveland, MA 01834

CIRCLE 144 ON READER SERVICE CARD

MICRO CONTROL SPECIALTIES

The only repeaters and controllers

with REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique ID and tail messages, and the

ultimate in a real speech user mailbox — only with a
deviation, and frequency error ® 4- Mark 4.

2 meters 220 440
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many different businesses without be-
ing tied down 24 hours a day is 10 pick
the best managers | can and give them
the authority to run them. Most of the
time this works out fine, but now and
then one screws up—and then of
course covers up. In this case it was
with the IMPS Manutacturing Division,

This is the Independent Music Pro-
ducers Syndicate, which has been bro-
kering the manulacture of compact
discs for over a thousand independent
record companies. The team running it
managed to lose a bundle through
loose credit policies.

Yes, | should pay more attention,
but | had no reason not to trust the cre-
ative financial reports | was getting,
and | was spending most of my time
researching and writing—work which
resulted in my Declare War book, and
a soon-to-be-finished Declare War /I,
or Son of Declare War. Plus | was also
writing editorials for 73, Radio Fun,
“Cold Fusion®, Music Retailing, and
IMPS Journal. Getting "Cold Fusion”
started took extra time too, what with
my having to bone up on the latest fun-
damentals of physics, chemistry, atom-
ic theory, quantum mechanics, and
even chaos theory. So | got blind-sid-
ed. Hey, I'm only one guy, and I'm old.
Say, where'd | put my walker?

Despite Fred's enthusiastic Chicken
Little alarums, 73 is doing just fine,
thank you, and it's no more for sale
than it's ever been. When | found out
what was really going on | dumped the
CD brokerage business and concen-
trated our efforts on the cold fusion
field, which I'm convinced Is going to
have more of an impact on the world
than any other development in the 20th
century. That left me with a warehouse
full of CDs to sell to clean up our
debts. Fortunately they're all superb
music, so we'll be providing some in-
credible music bargains for anyone
who likes music. And Iif you don't like
music, you're a very disturbed person
and have no business reading my edi-
lorials.

When you break an egg, make an
omelet, right? So we're arranging
through a liquidator to make this greal
music available for anyone looking for
merchandise to sell at flea markets.
Would you believe full-length digitally
recorded CD music colleclions avail-
able as low as $2.65 each in quantity?
Tests in New Hampshire flea markets
saw these CDs selling like hot cakes at
$4.50, with many entrepreneurs clean-
ing up $200-$300 on a Saturday. For
more information on that, check with
Buys Inc., Box 184, Antrim NH 03440-
0184, 603-588-2105 days, an answer-
ing machine at night—or fax 588-3205.

Tesla Symposium, July 21-24

it's in Colorado Springs and there'll
be a bunch of hams there, just like last
year. | was there and had a great time.
| learned a lot and met some wonder-
fully interesting people. Even better, |
bought a ton of great books—many of
which I've been reviewing and recom-
mending to you.

The Symposium is at the Sheraton
Hotel South, in Colorado Springs. Give

the Tesla Society a call for details: 719-
475-0918. Say Wayne sent you. | told
you all about this last year, you just
didn't pay any attention. If you're inter-
ested in weird science, don't miss this
one.

And if you find that the Symposium
doesn't keep you busy both day and
night, you could do worse than drive
up to nearby Boulder in the evenings
and enjoy the ragtime festival. That's
whatl Sherry and | did every night last
year. If we can make it this year, we'll
be doing the same. Scolt Kirby will be
there performing. Say hello to him and
be enchanted by his artistry. He's in-
credible. You'll also enjoy Frank
French, another superb performer. Call
303-499-9150 for details.

If Sherry and | can make it all the
way from New Hampshire, what's hold-
ing you back? Have some fun. And if
you can't make it, at least say hello on
14,297 via KC2Q.

Bad Science

The current scientist put-downs of
cold fusion remind me of the early
days of radio. As you're aware, we
started out with spark transmitters.
Well, I've donaled several early radio
books to the Wireless Museum which
say that voice could never be transmil-
ted because damped waves could not
be modulated. These were, of course,
published well after Nicola Tesla had
demonsiraled voice transmissions.
History is packed with such wrong-
headed scientific pontifications.

Maybe you've read about the early
scientific controversy over the exis-
tence of ether. Well, light waves and
radio waves had to travel through
some kind of a medium, right? Just as
sound waves travel through air. But
when no one was able to detect the
ether, they dismissed it, and moved
light through space in photon packets.
| guess radio goes in RF packets?
Well, somehow it gets there, as do
waves of a wide variety of other wave-
lengths.

So do magnetism and gravity. Grav-
itrons? So now some scientists are re-
looking at the ether concept. Maybe
“space” isn't nothing after all. And |
don’'t mean the few atoms or
molecules of stuff that's floating around
out in "empty space”

Are the researchers who are gener-
ating "excess” energy somehow tap-
ping into the ether? Well, there are a
growing number of scientists who are
starting to think more seriously about
this. They're calling it “zero point™ ener-
gy. Everything has to have a name.

Perhaps the mysterious excess en-
ergy cold fusion researchers are tap-
ping can be explained in this way. Or
maybe there are two possible electron
orbits for hydrogen and the excess en-
ergy is resuiting from changing this or-
bit. Or who knows?

We know a lot about electricity now.
We can measure it, generate it, rans-
port it, store it, and use il. About the
only thing we don't know yet is what it
is. We can measure gravity, but we
don’t know much more about it. We
don't even know for sure how fast a
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“gravity wave" propagates. Speed of
light? Instantaneous? We can measure
inertia, bul what causes it?

So don't tell me about how far along
we are in sclence. And don't tell me
whal s or isn’t possible. And that goes
for our most revered and lettered sci-
entisls.

I'm hoping that Nova will broadcast
either the March BBC or the April CBC
documentaries on cold fusion. These
programs have embarrassed the hell
oul of some very important scientists,
making them look like idiots. | enjoyed
the juxtaposition of the Department
of Energy head saying cold fusion is
the fiasco of the century against Dr.
Fleischmann holding a reactor a little
larger than a thermos bottle in his
hands which he claims has been gen-
erating over 20,000 watts of power
continuously. We could use a few more
such fiascos.

The AMA Sucks

When | read about one therapy af-
ter another which has been proven in
practice, but of which the AMA “doesn't
approve,” | almost get angry. It seems
like almost every branch of science
has the same problem.

In recent months I've learned a
bunch about the problems that dental
amalgam and nickel inlays can cause.
If you have any amalgam fillings, |
guarantee you'll be healthier if you get
‘em replaced. You want to read /t's All
In Your Head by Hal Huggins. Those
fillings, which the ADA still supports,
are dumping poisonous silver and mer-
cury into your body.

Then there's the way we're doing a
job on ourselves by preventing ultravio-
let light from getting into our eyeballs.
Read Health And Light by John Ott,
Light, Medicine of the Future, by Jacob
Liberman, and Info The Light by W.C.
Douglass. It's incredible what even just
a little ultraviolet light can do for your
health.

There also is a long history of cur-
ing a wide variety of ilinesses by ex-
posing a small amount of a person's
blood to ultraviolet light and then
putting it back. llinesses like cancer.

Are low-powered magnetic fields
helping to make you and your family
sick? You bet they are. You can read
more about this in The Body Electric
by Robert Becker, Cross Currents, also
by Becker, The Electricity Around You
May Be Hazardous To Your Health by
Ellen Sugarman, Currenis of Death by
Paul Brodeur, and The Greal Power-
Line Cowver-Up, also by Brodeur.

You'll also want to read Magnetism
and lts Effects on the Living System by
Davis & Rawis.

And if that isn't enough, you're go-
ing to love Hydrogen Peraxide Medical
Miracle by William Douglass. If you
know anyone with cancer, colds, fiu,
artery plaque, heart disease, shingles,
gum disease, elc., you should get
them to read the book.

K4VSC sent me a brochure from
the Jungle Aviation and Radio Service
(JAARS) about a snakebite zapper. It
does aboul the same as zapping a
snakebite with a wire from the spark

plug of a car or boat, the way the Peru-
vian Indians do. JAARS is making
small hand-operated generalors for
jungle use (no batteries to die). They
claim that the treatment also works on
scorpion stings. I'd say we need more
research. I'll bet a similar approach
would work on jellyfish, stingray, scor-
pion fish, and fire coral stings. It might
work fine for bee and wasp stings, and
even mosquitos and other insecl bites.
Imagine what a business you could
have with a littie gadget which instantly
stopped the itching of bug bites. It
would have a small ring you'd put
around the bite and an electrode lo
touch the middle of the bite. Zap, and
nNo more pain.

There are more than a few reasons
to suspect that something like this
might also help with some skin or
breast cancers. I've a lelter from a
reader citing the Swedish use of 12
volts to get rid of breast cancers.

Alas, there is very little funding
available for research into non-
pharmeceutical approaches o sick-
ness repair, and it has been claimed
by many people in the field that the
FDA is controlied by the pharmeceuli-
cal industry. Tough combo to fight, no
matter how good the therapy.

Now we read that in the last 50
years male sperm counts have been
cut in hali. What we haven'l yet read is
what whatever is doing this is also do-
ing to the surviving half of our sperm. li
whatever it is is killing half, imagine
how sick or damaged the other hall
must be! Pesticides are suspecled.
They've been used so extravagantly
that now they're into just aboul every-
thing we eat and much of what we
drink. They're into our farm lands and
our water supplies. We eat them, drink
them, and breathe them.

So what can we do aboul this mess
we've gotten ourselves into? You can
do the same thing I'm doing. You can
read and get the facts. You can give
talks at your local Chambers of Com-
merce, Rotary, Lions clubs. You can
get on talk radio and pass the word.
You can raise hell and put a brick un-
der it.

I'm not talking ecoscams with little
or no scientific basis like the ridiculous
Alar scare, the owls, nuclear winter,
acid rain, greenhouse summer, the
snail darter, or the blessed ozone hole.
And by the way, there are some fine
books on all these media-hyped
scares. The two | recommend as the
best are Evironmental Overkill by Dixie
Lee Ray, and Ecoscam by Ronaild Bai-
ley.

Your alternative is to keep quiet and
shrug off your responsibility to do your
best to fight for a healthier life for your
children . . . and theirs. And, as you
are shrugging, try to remember that
the main reason democracy has failed
so disasterously in America is the re-
fusal of most people to assume any re-
sponsibility, thus leaving much of the
change in the hands of nul cases who
do go out and scream and carry on.

The bottom line: Do your homework
and then make yourself heard.



AUG 1

DOYLESTOWN, PA The Wyndmoor
AR Rptr. Club of Doylestown will meet
at the Doylestown Twnshp. Bldg.
Comm. Room on Wells Rd., at 7:30 PM.
Interested persons may call Bob Agans,
(215) 348-7966. The Club features
speakers and videotapes on topics con-
cerning amateur radio. They also get to-
gether for license tests and weekend
excursions.

AUG 1-30

PITTSBURGH, PA For details regard-
ing a Hamfest/Computer Show/Flea
Market, contact Catherine Crnhovich,
Queen Roberta College, 3343 Webster
Ave., Pittsburgh PA 15218,

AUG 5-7

VERNON, BC, CANADA The 3rd an-
nual Sky High Hamiest will be held by
the North Okanagan RAC, at Silver Star
Mt. Resort. Flea Market. Dinner &
Dance. HF Station. More. Contact North
Okanagan ARC, PO. Box 1706, Vernon
BC V1T 8C3, Canada. For hotel reser-
vations, call 1-800-663-4431.

AUG 6

CARLINVILLE, IL The Macoupin
County ARC, Inc., will hold “Hamfest
‘94" at the Macoupin County Fair-
grounds, 1/2 mile north of Carlinville, on
Route 4. Doors open at 8 AM. VE Ex-

SPECIALE

Ham Doings Around the World

Number 25 on your Feedback card

VENTS

ams, all classes, pre-registration re-
quired. Talk-in on 146.82 and 443,400
(103.5 PL). For registration and info, call
(217) 854-8261.

GOSHEN, IN The Elkhart County Ham-
fest will be held at the 4-H Fair Grounds
located on CR 34. Talk-in on 145.430(-),
224.90(-), 443.325(+), PL 131.8. VE Ex-
ams. Contact Jocelyne WZ8M, 20284
CR 36, Goshen IN 46526. Tel. (219)
533-7632.

INDIANAPOLIS, IN The annual
WASSNT Hamfest will be held at ITT
Tech. Inst., 2511 Angola Ct., from 8 AM-
3 PM. Set-up at 6 AM. This event is
sponsored by the ITT Radio Club. Talk-
in on 145.25(-). Contact Dave Johnston
KaHDQ, (317) 875-8640.
VALPARAISO, IN The Porter County
Hamfest/Computer Show, sponsored by
the Porter County ARC in co-operation
with The Porter County Tourism Bureau,
will be held at Porter County Expo Cen-
ter. Doors open at 8 AM (set-up at 6
AM). VE Exams 9 AM-12 Noon. Talk-in
on 146.775/-6kc 131.8 PL and 146.520
simplex. Contact Rich N9QLQ, (219)
762-8701; or send SASE to PCARC
HamFes!, PO. Box 1782, Valparaiso IN
46384-1782.

AUGT7

CROOKED LAKE, ANGOLA, IN The
Annual Land of Lakes Angola Hamfest,
sponsored by the Land of Lakes ARC,
will be held 6 AM-2 PM at Steuben
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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 want it
to appear in the January issue, we should receive it by October 31. Provide a clear,
concise summary of the essential details about your Special Event. Check Special
Events File Area #11 on our BBS (603-924-8343). f::;rr listings that were foo lale o

County 4-H Fairgrounds, corner of
200W & 200 N. VE Exams for all class-
es. Talk-in on 147.180, 145.090 packet,
444 350 131.8 tone, 444.900/.100,
224.94, 53.050. Contact Sharon Brown
WODODSE, 805 W Pkwy. Dr., Pleasant
Lake IN 46779. Tel. (213) 475-5897.
MARSHFIELD, WI The Marshfield
Area ARS will hold their 3rd annual Pic-
nic, in Wildwood Pk., beginning around
11 AM. This is a Potluck/Swapfest. Talk-
in on 147.180. Contact Guy A. Boucher
KBSGPJ, 107 West Third St., Marshfield
WI 54449. Tel. (715) 384-4323. PACK-
ETT:KBI9GPJ @ WIIHW WI.USA.NA.
NEW KENSINGTON, PA The Skyview
Radic Soc. will sponsor its annual
Swap-n-Shop Hamfest from 8 AM-3 PM
at the Club grounds on Turkey Ridge
Hd. Talk-in on 146.64-. Contact Michael
Peltz N3MRBU, 11 Manorfield Dr., Del-
mont PA 15626. Tel, (412) 468-8699.
PEOTONE, IL The 60th annual Ham-
fest/Computer Festival, sponsored by
Hamifesters RC, Inc., will be held at Will
County Fairgrounds 6 AM-3 PM. Flea
Market. Set-up Sat. Aug. 6th at 6 PM-12
midnight. Talk-in on 146.52 simplex,
146.64(-) (courtesy of STARS); 146.94
(-) (courtesy of KARS). For info, call
(708) 535-AHAM. For advance tickets,
send SASE and check by July 20th to
David FE Brasel NFaN, 6933 W, 110 5t.,
Worth IL 60482. Tel. {708} 448-0580.
UPPER MARLBORO, MD The 4th an-
nual Southern Patuxent Hamfest will be

held from 7 AM-2 PM at the Show Place
Arena. Set-up from noon to 8 PM on
Sat., Aug. 6th. Talk-in on 147.150(+).
Contact SPARC Hamiest, PO. Box 399,
St. Leonard MD 20685. Tel. (410) 586-
2177. Sponsored by The Southern
Patuxent ARC.

WELLESLEY, MA The Wellesley ARS
and the Babson Wireless Club will co-
sponsor a Ham Flea Market from 9 AM-
2 PM at Trim Hall, Babson College. VE
Exams at 11:30 AM (register by 11 AM).
Bring exam fee of $5.75 (checks made
out to ARRL/VEC), an original and a
copy of your license, an original and a
copy of any CSCEs held, a calculator
and a pen. To reserve lables, contact
Barbara Holdridge N1ICQ, 107 Church
ot., Westwood MA 02080. Tel. (617)
329-2628. VE Exams Contact: Gerry
Driscoll NV1T, 107 Church St., West-
wood MA 02090. Tel. (617) 444-2686.

AUG 13

QUINCY, IL The Western IL ARC will
hold the 1st Post-Flood Ham
Radio/Computer Swapfest at Eagles
Alps Lodge, 3737 N. 5th St. VE Exams
(NA9Q-Reservations (217) 224-8526).
Talk-in on 146.63/.03. For info, contact
Rod Simon NSMCX, c/o WIARC, PO.
Box 3132, Quincy IL 62305-3132. Tel.
(217) 223-8733.

TACOMA, WA The Radio Club of Taco-
ma will have its annual Flea Market at
Charles Wright Academy, 7723 Cham-
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Fax: (508) 263-7008

1691 MHz Weather
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of signals recorded from WX-SAT system.
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SPECTRUM INTERNATIONAL, INC.
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Phone: (508) 263-2145
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bers Creek Rd. W., from 9 AM-3 PM.
VE Exams at 10 AM. Commercial and
non-commercial venders MUST pre-
register for tables. Talk-in on 148.28.
Contact Alan Allen N7EAY, PO. Box
11188, Tacoma, WA 98411. Tel. (206)
475-7413.

AUG 13-14

CHARLOTTE, VT The BARC 42nd In-
ternat’l Hamfest will be held by the
Burlington ARC at The Old Lantern
campgrounds on Greenbush Rd. Talk-in
on 146.61/.01, 146.94/.34, and simplex
146.52. Flea Market. VE Exams.
Demonstrations. Contact Duane Waller
N1BBR, (802) 877-2818.
SHREVEPORT, LA The Shreveport
ARA “ARK-LA-TEX" Hamfest will be
held at Bossier City Civic Center, Ben-
ton Rd., Bossier City LA. Time: Sat.
8:30 AM-4:30 PM; Sun. 8:30 AM-1 PM.
VE Exams. Forums. Banquet. Talk-in on
147.03. Contact Alice B. Prudhomme
KG5ZZ, Rt. 1 Box 410, Mansfield LA
71052, Tel. (318) 872-5988 after 6 PM.

AUG 14

CHARLOTTE, NC Roll-A-Round Skate
Center, BB30 East Harris Blvd., will be
the location for the Charlotte ARC Ham-
fest/Computer Fair. Time: 8 AM-4 PM.
Flea Market spaces are limited and
must be pre-registered. Talk-in on
147.06(-), 444.85(+).For more info, call
(704) 522-4971, Ext. 3330. Make
checks payable to Charlofte ARC, and
send with SASE (before Aug. 1st) to
Charlotte ARC, PO. Box 33582, Char-
lotte NC 28233-3582.

EASTON, PA The Delaware-Lehigh

ARC, Inc. will hold its annual
Hamfest/Computer event at the Career
Inst. of Tech., 5335 Kesslersville Rd.,
starting at 8 AM. Set-up at 6 AM. Talk-in
will be on 146.10/.70 MHz, W30K Rpfr.
Contact Bill Goodman K3ANS, (610)
253-2745 or (610) 258-5060. You may
also call the DLARC answering service
at (610) 820-9110.

NAZARETH, PA A Hamfest/Computer
Show will be held by the Delaware-
Lehigh ARC, Inc. at the Career Institute
of Tech., Easton PA, starting at 8 AM.
Set-up at 6 AM. VE Exams. Demo Ham
Station. Electronics Test Bench, and
more. Talk-in on 146.10/.70 W30OK Rptr.
Contact Bill Goodman K3ANS, (610)
253-2745 or (610) 258-5060. Also call
DLARC Answering Service at (610)
820-9110. Make checks payable to
Delaware-Lehigh ARC, Inc., and mail to
The Delaware-Lehigh ARC, Inc., RR 4
Greystone Bldg., Nazareth PA 18064-
g211.

AUG 20

ALBUQUERQUE, NM The Duke City
Hamfest is scheduled to be held at the
New Mexico Army Nat'l. Guard Armory,
600 Wyoming Blvd., N.E. Hours: 7 AM
MDT-5 PM MDT. Set-up Aug. 19th after
6 PM. For details about VE Exams,
please call Bob Witter at (505) 292-
3218. Flea Market spaces by pre-regis-
tration only. For info call KC5FT or
KB5SF at (505) 821-2771. Make checks
payable to The Duke City Hamfest, and
mail with SASE prior to Aug. 11th to
Duke City Hamfest, PO. Box 6552, Al-
buquerque NM 87197-6552. Talk-in on
147.10 (+600 kHz) with back up on

147.15 MHz (+600 kHz). No one under
the age of 15 admitted without parent or
guardian.

LOMGVIEW, WA The Lower Columbia
ARA will host their 3rd annual Ham Ra-
dio/Computer/Electronic Equip. Swap
Meet from 9 AM-3 PM at Cowlitz County
Fairgrounds. Set-up Aug. 19th 5 PM-9
PM; Aug. 20th, 6 AM-8:45 AM. Talk-in
on 147.26(+) K7ZVV Rptr. For info, call
(206) 425-6076, (206) 425-9184, or
(206} 425-1866. Make checks payable
to LCARA, and mail to LCARA Swap
Tables, P.O. Box 906, Longview WA
98632.

AUG 20-21

HUNTSVILLE, AL The 1994 Huntsville
Hamfest will be held at the Von Braun
Civic Center. Doors open to the public
at 9 AM on both days. Dealer
Show/Flea Market. Tech. Forums. Ban-
quets, and more. The nearby Huntsville
Hilton Hotel is participating by offering
special Hamfest rates. Talk-in by K4BFT
on 146.34/.94 MHz. For info, call {205)
534-7175, or write to Huntsville Ham-
fest, P.O. Box 12534, Hunlsville AL
35815.

AUG 21

CAMBRIDGE, MA The MIT Electronics
Research Soc., the MIT Radio Soc.,
and the Harvard Wireless Club will hold
a Flea Market from 9 AM-2 PM at Al-
bany and Main St. For details call (617)
253-3776. Mail advance reservations
before Aug. 5th to W1GSL, PO. Box 82
MIT BR., Cambridge MA 02139. Talk-in
on 146.52 and 449.725/ 444.725 PL 2A
W1XM Rptr.

MARYSVILLE, OH The 18th Annual
HamFest of the Union County ARC will
be held at the Union County Fair-
grounds near Columbus OH. Radio
equip/Computer products. Flea Market.
Contact Gene Moore N8YRF, 24461
Claibourne Rd., Marysville OH 43040.
Tel. (513) 246-5943.

AUG 26-28

SAN DIEGO, CA The 1994 ARRL
Southwestern Div. Convention will be
hosted by the San Diego AR Council,
Inc. at the Town and Country Conven-
tion Center off of |-8 in San Diego.
Times: Fri. 3 PM: Sat. 9 AM-4 PM; Sun.
9 AM-MNoon. Harbor Dinner Cruise Fri.
night. Banquet Sat. eve. featuring Steve
Roberts N4VRE and Behemoth. VE Ex-
ams. There will also be an ARRBL cere-
mony for Wouff Hong. Talk-in on
145.320 - 107.2 PL. For info call (619)
278-4284. To pre-register, contact Bob
Boehme, 10340 Everell Place, Santee
CA 82071.

AUG 27

BRIDGEWATER, NJ The Somerset
County ARS Inc. will hold their annual
Hamfest at the Somerset County 4H
Center on Milltown Rd., just off of Route
202. Time: 8 AM-1 PM. Set-up at 6 AM.
Talk-in on 448.175(-). Contact Donna, or
George N2ZRQH, (908) 369-4533. Or
write to SCARS, PO. Box 742, Manville
NJ 08835,

CHAFFEE, NY The Arcade Kiwanis will
sponsor the Pioneer Radio Operators’
Soc. 3rd annual Chaffee Hamfest/Com-
puter Show from 7 AM-3 PM at Manion
Pk. Talk-in on 145.390 and 444.175. Ad-

o TR --m&éﬂ»&\-ﬂﬁv

Introductory pﬁt@
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Price goes up on September 1, 1994,

Enhancer.

e o -

R from Grove!

M [he Grove engineering feam has created the most revolutionary
5 audio accessory on the communication market: the SP200 Sound

§  Housed in a stylish, solid oak cabinet hand crafted in the

" mountains of North Carolina, the SP200 is sure to enhance any
 room and radio receiver. The control panel, constructed of sturdy,
§ black aluminum, has been designed for optimum ease and

@ convenience when funing and refining signals.

The SP200 combines a powerful audio amplifier, fop-of-the-line
-« speaker, and an adjustable filter system in one to create the most
. versatile and precise listening environment ever available to rodio
enthusiasts. The keen peak/notch filter system and advanced
noise limiter allow the listener fo pull clear and distinet signals out
of the haze of interference and background noise, while the
adjustable bass and treble provide the flexibility fo create just the
sound you want. FSK, RTTY, packet, FAX, CW and all other data

* Plus *7°" UPS Ground Shipping Systems are enhanced while inferference and electrical noise are

Why pay over $400 for these
separate accessories:

Speaker

Adjustable Filter
Recorder Activator
Audio Amplifier

Audio Activated Squelch

When you can have it all
in the new Grove

P-200

CALL NOW!

(800) 438-8155

e —— o —

SPECIFICATIONS: reduced or even eliminated by the analog audio (704) 8379200
Power Required: 12 to 14 VDC @500 mA: 120 VAC adaptor incl. | Processor.
Audio Power Output: 2.5 W @ 10% THD (8 ohms) The SP200 also comes equipped with a stereo/mono
‘;“d":’ i‘;‘ﬁ;‘"'g;:“” “:t"‘ 30 dB or greater, 0.3-6 kHz headphone jack, for private listening, and an automatic
quelch Hold: seconds , : A
Noise Limiter: Adjustable-threshold pulse noise clamp 1ﬂ$e utﬂmmr Eﬂ thmsyl;?:]ges:r Zﬂ:el:ﬂ Ly u'nl’:r’rhmg, G ROVE
Tape Activator: Audio activated (VOX), 3 second hold P ING TN WOYe und Enhancer with your
Tape Output: 500 mV P-P @ 600 ohms (nom.) receiver, scanner, or fransceiver and enjoy the lotest in ENTERPRISES

Headphone Jack: Universal mono-wired stereo jack
Dimensions: 10-7/8"W x 6-7/8"H x 7-1/4"D

speaker sophistication; you'll agree this is truly o

il Changing the way you
eynote speaker!

hear the world

CIRCLE 348 ON READER SERVICE CARI
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Beep.. beep... beep... beep.

beep... last call for every Ham who'd like
to have loads of fun !!!

HUUH:- -

--uwwrw.--ﬂwwr;-i-lﬂuurl.-

--—-'-—r"—-l-'-l-r-'"-"-"r'

Ill'i-l-'ll—"_'l'—'ﬂ-

The Mexican Federation of Ham Radio
Experimenters (Federacion Mexicana de
Radio Experimentors invites all amateur
radio operators to our 53rd Annual
Convention, which will be held in the
beautiful paradise of Puerto Vallarta,

Jalisco, Mexico, from October 6th thru
9th.

The Vallarta Casa Grande Hotel will host
this event in its main convention center
and exhibit room. Your purchase
includes 3 nights and 4 days (if you wish
to extend your stay, more days are
available—just contact the hotel), free
beverages from 11 a.m. to 11 p.m., as
well as daily breakfast and lunch
throughout the duration of the
convention. To top it off, on the first
evening, you will enjoy a Mexican Night
Dinner; on the closing evening, dine and
dance at the Gala Dinner. Early
reservations will give you a preferred
rate, as indicated.

If you plan to attend with your family,
great! Two children can stay for free in
each room and children’s programs are
offered. There will also be special
entertainment programs available for
spouses, so everyone can have fun.

Guided tours of Vallarta are available for
anyone who is interested in purchasing
Mexican arts, crafts, and souvenirs. Also
we’ll provide a free shuttle from the hotel
to the beach all day long.

During this celebration, the “Ham of the
Year,” as well as the “Azteca de Oro”
and “Azteca de Plata” awards will be
presented.

Exhibits
Flea Market
Conferences

Non-Ham Activities |

53rd Annual Convention Mexican
Federation of Radio Experimenters

Get it...right away!

Convention pass includes: admission,
hospitality with all lodging, food, and events
indicated. For reservations send your
certified check or money order in U.S.
currency to address below. Costs are:

Before 8 - 20 - 94 $395

From8-21-94109-20-94 $445
At door (if available)

Don’t miss the opportunity to enjoy
Mexico’s most beautiful vacation resort, Please charge to:
Puerto Vallarta, and have fun joining our :
Ham Group from all over the nation! Visa MC AMEX
Card Number
For further information, please write to:
FEDERACION MEXICANA DE Name
RADIOEXPERIMENTADORES, A.C. i '
Molinos 51, Desp. 307 y 308, EXPIF&’[IOH Date
Col. Mixcoac México D.F. CP 03910 Amount USD
Or send us a fax to: :
+ 011 (525) 273-1019 Signature

For exhibit space quotes and rates, please contact us via fax or mail.

“"deaqg-'daaq "deaq - "deaq deaq "desq "deaq
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vance registration tickets $3 each (Flea
Market set-up included). Make checks
payable to Mike Wrona, 139 Green-
meadow Dr., West Seneca NY 14224.
Please include an SASE.

CHANUTE, KS The Chanute Area
ARC Hamfest will be held 9 AM-2 PM at
the Nat'l Guard Armory, South Santa Fe
St. VE Exams; registration at 9:30 AM.
Testing at 10 AM. Bring originals and
copies of license and all certificates,
and a picture ID. Flea Market set-up 7
AM-9 AM. Talk-in on 146.745-. Contact
Paul NONBD or Sarah NOTKO, AL 1,
Box 208, Humboldt KS 66748. Tel, (316)
473-2873.

RHINELANDER, WI The Northwoods
ARC, ARES, Rhinelander and Toma-
hawk Rptr. Assns. will co-sponsor the
MNorthwoods Swapfest. Doors open 8
AM-2 PM at Sugar Camp Town Hall, 13
miles north of Rhinelander, on Hwy. 17.
VE Exams: Registration 10:30 AM, test-
ing at 11 AM. Contact Mary Berger
NS9Q, 367 Lois St., Rhinelander WI
54501. Tel. (715) 362-9296.

ROSEAU, MN Lake of the Woods Rptr,
Assn., Inc. will hold their 8th annual
Ham Fest at Roseau High School Gym,
Hwy #11 E. VE Exams. Flea Market.
Banquet with program. More. Talk-in on
147.69/.09 and 146.40/147.00. Contact
David Landby KBOHAF, Rte. 3, Box 10,
If'léarrcrad MN 56763. Tel. (218) 386-
1092,

AUG 28

LEBANON, TN A Hamfest will be held
at Cedars of Lebanon State Pk., U.S.
Hwy. 231, 7 mi. south of |-40. The Short
Mountain Rptr. Club will host this event
7 AM-3 PM. Talk-in on 146.91. Contact
Mary Alice Fanning KA4GSB, 4936

Danby Dr., Nashville TN 37211, Tel.
(615) 832-3215.

MATAMORAS, PA The ARRL sanc-
tioned Tri-State ARC Hamtfest will
be held at Hunts Best Western Pavil-
lion, BT. 84 Exit 11 (where PA, NY and
NJ meet). Flea Market. ARRL Booth.
Contact Paul KD3L, (717) 491-4808 af-
ter 1 PM; Ray WY2D, (914) 856-1733
after 6 PM; or Bob N3NPT, (717) 296-
4551.

ST. CHARLES, MO The St. Charles
ARC will host *"Hamfest94" at the
Blanchette Park from 6:30 AM-2:30 PM.
Vendor area open 9 AM. Talk-in on
146.07/.67. Contact Scott Schultz
NOUVM, 241 Burning Leaf Dr., St. Pe-
ters MO 63376. Tel. (314) 928-7257. To
pre-register for VE Exams, call (314)
524-3254.

WOODSTOCK, IL The Tri-County Ra-
dio Group, Inc. will hold its
Hamfest/Computer Show at the McHen-
ry County Fairgrounds located just off
Route 14 on Route 47, beginning at
6:30 AM for Fleamarket, and 8 AM for
exhibitors. (Set-up Sat. by appointment,
or 6:30 AM on Sun.) Talk-in on 146.52
simplex. Reservation deadline is Aug.
10th. Write to T.C.R.G., PC. Box 3107,
Skokie IL 60076-6107, or call Robert
NIKXG, (708) 658-1678.

YONKERS, NY A Hamfest/Computer-
fest, sponsored by the Yonkers ARC,
will be held 9 AM-3 PM at the Yonkers
Municipal Parking Garage on Main St.
Talk-in on 146.865, 440.150 MHz. Pre-
registration is $10 per space. Make
checks payable to the Yonkers ARC and
send your order with an SASE to
YA.R.C., PO. Box 378, Centuck Sia.,
Yonkers NY 10710-0378.

Direction Finding System
Tracks Down

= Stuck Microphones

e Cable TV Leaks

* Jammed Repeaters &
Cell Sites

TRANSMITTER LOCATION

CIRCLE 13 ON READER SERVICE CARD

Models available with
computer interface,
synthesized speech,
for fixed or mobile
use, covering 50 MHz
to 1 GHz. Call or fax
for details
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SEPT 2-3

NEW ORLEANS, LA The New Orleans
Internat’l DX Convention will be held at
Royal Sonesta Hotel on Bourbon St.
Times: Fri., Sept. 2, 1 PM-11 PM; Sat,,
Sept 3, 8 AM-Midnight.

Registration deadline is Aug. 15th. For
more info, call (504) 283-4143 days on-
ly; FAX (504) 524-2129. Send checks or
money orders payable to: New Orleans
Internatl DX Convention, c/o Michael
Mayer W5ZFA, 5836 Marcia Ave., New
Crleans LA 70124,

SEPT 17

SCOTTSDALE, AZ The Family AR
Event will hold its 2nd annual event at
Rawhide Western Town, 23023 N.
Scottsdale Rd. RC airplane demo.
Weathersat forums. Emergency Ham
Radio. Activities for children. Swap meet
area opens at 6 AM. Exhibit hall opens
at 9 AM. Contact Len Winkler KB7LPW,
PO. Box 9219, Phoenix AZ 85068. Tel.
(602) 861-0303.

SPECIAL EVENT STATIONS

AUG 5-7

MACUNGIE, PA Local hams will oper-
ate W3TEB on the General 80, 40 and
20 meter phone subbands and 146.55,
in conjunction with the 31st annual Das
Awkscht Fescht (PA Dutch for “August
Festival” - A Festival and Antique Car
Show). For a certificate, send QSL and
SASE to Henry Buchin W3TEB, 21 East
Main St., Macungie FA 18062-1308.

AUG 6-7

BARNEGAT LIGHT, NJ The Oid Bar-
ney ARC will operate W20B from "0OLD
BARNEY,” the Barnegat Lighthouse
(Long Beach |s. IOTA NA-111), to com-
memorate Nat'l Lighthouse Day. Time:
3000 UTC-0000 UTC each day. Freq.:
Look in the lower 25 kHz of the General
phone bands; 40, 20, 15, and 10 me-
ters, plus 146.52 simplex, 146.835 Rptr.,,
and other local Rptrs. For a special
QSL, send a 9" x 12" SASE with 2 units
of postage, via NU2F. For more info,
contact QSL W208 via NU2F, Joe
Fleishinger Sr., 75 Joshua Dr., Mana-
hawkin NJ 08050 USA.

WELLSBORO, PA The Tioga County
ARC will operate WO3C 1300Z Aug. 6-
1800Z Aug 7, from Leonard Harrison
State Pk, to celebrate the 50th Anniver-
sary of Smokey Bear. Operation will be
in the 80, 40, 20 and 15 meter General
phone subbands, and in the Novice 10
meter phone subband. For a certificate,
send QSL and a 9" x 12" SASE to Dar-
fene Rahn WO3C, R.D. #6 Box 200,
Wellsboro FA 16901,

AUG 7-13

POTTSVILLE, PA The Schuylkill ARA
will operate N3ILC Aug. 7th-Aug. 13th,
to celebrate the Schuylkill County Fair.
Operation will be both CW and
phone on the General and Novice
subbands. For a certificate, send QSL
and SASE to Ed Brennan N3ILC, 520
Spring Garden St., Pottsville PA 17901-
1651.

AUG 12-13

MIDDLEBOURNE, WV The Tyler Coun-
ty ARO will operate KABGOH 15002-
2200Z Aug. 12th and 13th to celebrate
the 32nd annual Tyler County Fair. Oper-
ation will be in the lower portion of the
General 40 and 20 meter phone bands,
and the 146.385/R. For a certificate,
send QSL and 9" x 12" SASE to
TCARO, PQ. Box 287, Middlebourne
WV 26148.

AUG 12-16

WEST ISLAND, MONTREAL, CANADA
Members of the West Island ARC are
planning the club's 3rd expedition to
St. Paul Island (off the northern tip
of Nova Scotia). IOTA NA-94. The group
plans to operate CW, SSB, and RTTY,
using the call CY8CWI. Operation will
be on 40, 80, and 160 meters. Opera-
tions will start at 0000Z on Aug. 12th
and continue through Aug. 16th. Freq.:
(MHz) 1.830-50, 3.505-15, 3.780-3.800,
7.040-7.060, 7.250, 10.110, 14.040,
14.195, 18.080, 18.120, 21,040, 21.320,
24.940, 28.120, 28.495, AS-12: Tx
21.220, Rx 29.420, RTTY 7.090, 14.090.
Listen for operators Reg. VE2AYU,
Coos. VE2GTI, Jean VE2JCX, Jean
VE2TBH, Lowell VY20X, Fred VE2SEI,
Andrew VE2ZWHO, Helen VEZ2YAK, and
Margaret VE2Z00. VE2YAK and
VE2Z00 will be especially looking
for ops trying for YL DXCC. Address
QSLs to West Island ARC Inc., FO. Box
884, Pointe-Claire/Dorval QC, Canada
H9R 4Z26. For more info, contact
Fred Archibald VE2SEI, 130 Embieton
Cres., Pointe Claire QC, Canada H3R
aN2.

AUG 13

BARNESBORO, PA The Dividing Ridge
ARC will operate KE3DR 1500Z-23004
to commemorate Barnesborg's Centen-
nial. Operation will be in the lower Gen-
eral 40 and 20 meter phone subbands
and the Novice phone portion on 10 me-
ters. For a certificate, send QSL and
SASE to Dividing Ridge ARC, RD#1 Box
503-A, Barnesboro FA 15714,
CENTERVILLE, GA The employees of
Georgia Power Co. (Plant Scherer) and
friends will operate Station AD4FC to
commemorate the company’s dedication
to the environment and the community.
The event will begin at 1200 UTC and
end at 2400 UTC. Operation will be in
the lower 25 kHz of 80, 40, 20, and 15
meter General class phone subbands,
and in the 10 meter Novice class phone
subband. For a certificate, send a 9" x
12" SASE to Don Hall AD4FC, 262 Va-
lencia Cir., Centerville GA 31028. There
will also be VE Exams and a Tallgate
Swapfest.

LAKE WINNIPESAUKEE, NH The
Central NH ARC will operate W1JY from
the deck of the 235 ft. M/S ML Washing-
ton. Operation will be 1200Z-1900Z on
28,333, 21,333 and 14,333 +/- 3mh. Lis-
ten on 10 meters on the hour, 15 meters
at 20 minutes after the hour, and 20 me-
ters at 40 minutes after the hour. For a
certificate, send 9" x 12" SASE and QSL
to CNHARC, Box 1112, Laconia NH
03247-1112.

AUG 13-14

FALL RIVER, MA Station W1ACT will
gperate from aboard the tall ship "H.M.S.
Bounly™ as part of the annual “Fall River
Celebrates America” Festival. Opera-
tions will be on 2, 6 and 10 through 160
meters, using CW, 55B, and FM. The
Station will operate 1400Z Aug. 13th-
1400Z Aug. 14th. To get a QSL card,
please QSL via Ed Walsh WVIL, 798
Second St., Fall River MA 02721.
MILFORD, MI The Milford ARC will op-
erate WBYDK 1500Z-2300Z both days,
to celebrate the Milford Memories Sum-
mer Festival in commemoration of the
discovery and founding of Milford MI.
Operation will be in the lower portions of
the General and Novice 40, 20 and 10
meter subbands. For a QSL card, send
SASE and QSL to Joe Kaminsky
NB8PGF, MARC, FO. Box 301, Highland
M! 48357,
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Number 26 on your Feedback card

so if it doesn't work, say so.

ditional phone number, separate from your ad.

high.

er and put logether a

03458 and get set for the phone calls.

Tumn your old ham and computer gear into cash now. Sure, you can wait for a hamfest to try
and dump iL. but you know you'll get a far more realistic price if you have it out where 100,000 ac-
tve ham potential buyers can see it than the few hundred local hams who come by a flea market
table. Check your attic, garage, cellar and closet sheives and get cash for your ham and computer
gear before if's too old to sell. You know you're not going lo use it again, so why leave it for your
wicow 10 throw out? That stuff isnt getting any younger!

The 73 Flea Market, Barter 'n’ Buy. costs you peanuts (aimost}—comes to 35 cents a word for
individual (noncommercial) ads and $1.00 a word for commercial ads. Don't plan on teling a long
story. Use abbreviabons, cram it in. But be honest. There are plenty of hams who love o fix things,

Make your list, count the words, including your call, address and phone number. Include a
check or your credit card number and expirabion. If you're placing a commercial ad, include an ad-

This is a monthly magazine, not a daily newspaper, so figure a couple months before the action
starts; then be prepared. If you get too many calls, you priced It low, If you don't get many calls, too

So get busy. Blow the dust off, check everything out, make sure it still works right and junebe
you can help make a ham sure il still works right and junebe you can help make a ham newcomer
or retired old timer happy with that rig you're not using now. Or you might get busy on your comput-
list of small gear/parts to send to those interested?

Send your ads and payment to the Barter ‘'n’ Buy, Judy Walker, 70 Ri. 202N, Peterborough NH

The deadline for the September clas-
sified ad section is July 14, 1994.

ALL ABOUT CRYSTAL SETS. Theory
and construction of crystal set radios.
$9.95 each, ppd USA. Send to: AL-
LABOUT BOOKS, Dept. S, PO. Box
22366, San Diego CA 92192. BNB200

CUSTOM MADE-HAND TOOLED
leather products with your initials,
name, call letters. Photo's & estimates
available. Key rings, wallets, belts,

Causeway Rd., West Swanzey NH
03469. (603)352-6256. 9-4 pm. M-F
ET. BNB215

SUPERFAST MORSE CODE SU-
PEREASY. Subliminal cassette, $12.
LEARN MORSE CODE IN 1 HOUR.
Amazing supereasy technique, $12;
both $20. Moneyback guaraniee. Free
Catalog: SASE BAHR-T4, 150 Green-
field, Bloomingdale IL 60108. BNB221

OVER 500 TAILGATE SPACES THIS

20, 1994, Florida State Fairgrounds.
Write: FGCARC, PO. Box 2423, Clear-
water FL 34617-2423. BNB265

WANTED: AUDIO EQUIPMENT. Tube,
Solid State, Mcintosh, Marantz, Tannoy,
EV-Patricians, Western Electric,
Nakamichi preferred. John, (410)465-
2695 BNB268

QSL SAMPLES- 50 cents. SAM-
CARDS, 48 Monte Carlo Dr., Pittsburgh
PA 152389. BNB275

MOTOROLA EQUIPMENT. Two
450Mhz MOCOM 35 Transceivers with
110v power supplies, one Alert Monitor
450Mhz Base receiver, new with manu-
als, $600.00 takes all. Two 450Mhz Du-
plexers, $200.00. Tony Sperduti,
WB2MPZ, 710 Central Park Bivd., Port
Orange FL 32127, (904)756-7763.
BENB288

ATTENTION HAMS! Subscribe to 6-50
Worldwide for Six Meter Enthusiasts,
DX Digest for DX Chasers, or The
Novice/Tech Reporl. Call (817)694-
4047 or FAX (817)694-2522,

BNB292

COMMODORE 64 REPAIR. Fast turn
around. SOUTHERN TECHNOLOGIES
AMATEUR RADIO, 10715 SW 190th
Street #9, Miami FL 33157. (305)238-
3327. BNB295

KIT BUILDERS— NEW, SYNTHE-

$199.95. One board, no wiring, top
quality components & PCB. GUARAN-
TEED TO WORK. For info send SASE;
Call/Write to order: S & S ENGINEER-
ING, 14102 Brown Road, Smithsburg
MD 21783; (301)416-0661. BNB304

WANTED: Electron Tubes, ICS, Semi-

conductors. ASTRAL, PO. Box 707ST,

Linden NJ 07036. Call (B00)666-8467.
BNB307

KENWOOD AUTHORIZED REPAIR.
Also ICOM, Yaesu. GROTON ELEC-
TRONICS, Box 379, Groton MA 01450.
(508)448-3322. BNB310

PROGRAMMABLE COUNTER - Works
with ANY VFO Rig! Get a digital display
for your rig, 100 Hz resolution. You can
read the tuned frequency directly, no
need to calculate offsets. Counts to 40
Mhz, up OR down. Counter Kit, $69.95;
Kit w/case, $99.95; Assembled w/case,
$139.95. GUARANTEED TO WORK.
For info send SASE: Call/write to order:
S & S ENGINEERING, 14102 Brown
Rd., Smithsburg MD 21783; (301)416-
0661. BNB334

RCI-2950 OWNERS: New modification
manual including Power increase. Clari-
fier modification. Modulation increase.
Operating hints, and more. Parts includ-
ed. Only $20.00 ppd in U.S. (Missouri
residents add $1.15 tax). SCOTT, PO.
Box 510408, Si., Louis MO 63151-
0408. (314)846-0252. Money Orders or

purses, hanging signs, specialty items. | YEAR. Suncoast Amateur Radio and | SIZED qrp Transmitter/Transceiver, the | C.O.D. BNB340
GREAT GIFT. LEATHER & WEST, 67 Computer Convention. Novernber 19 & | ARKA4. Full Transceiver Kit w/case only Continued on page 91
BUY DIRECT mm US, THE MANUFACTURER
®
MasterCha rger® | & I MasterCharger®1+1
Electrically Identical to MasterCharger |

By simply changing adaptor cups, the

MasterCharger will charge any Yaesu,

Motorola, lcom, Kenwood, Alinco, etc.
2-Way Radio Battery

postage aﬂdmlng

e
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NYS residents add 8.5%
sales tax, Add $4.00 for

MONTH OF AUGUST

Replacement
Batteries

LOOK FOR SEPTEMBER’S
SPECIAL OF THE MONTH

APPLICABLE TO END-USERS ONLY

FOR THE

on all

MONTHLY DISCOUNTS

Prices and Mmm subject to ¢

In US.A. & Canada Call

In NY State Call (516) 942-0011 = Fax [516) 942-1944

WEW AS SOCIATES

Hicksville, NY 11801
Toll Free 800-221-0732

World Wide Distributorships Available, Please Inquire

simply
left or right,
which charging cup to activate.

If you have two different radios
you'll only

accomodate both radios. Now by
switching the switch to the

need one charger to

you can determine

i MADE IN
ik THE U.S.A.
SEND FOR

FREE CATALOG
AMND PRICE LIST

CIRCLE 191 ON READER SERVICE CARD
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Number 27 on your Feedback card

NEew probucTs

Compiled by Charles Warrington WA1RZW

ICOM

lcom has announced the IC-820H
high performance all-mode dual-band
base station transceiver for 2 meter
and 440 MHz operation. The IC-820H
is compact and lightweight, making it
ideal for mobile, fixed, or field opera-
tion. Yet, this new transceiver is
packed with top performance features,
including a newly designed DDS capa-
ble of resolving 1 Hz tuning steps for
fine-tuning.

Built-in satellite functions in-
clude normal and reverse track-
ing, independent uplink/downlink
control for Doppler shift compen-
sation and separate satellite
VFO. Ten satellite memories al-
low you to quickly switch from
normal to satellite operation.

Independent controls and
indicators for each band make the
IC-820H easy to operate. Additional
features include IF shift, memory allo-
cation, AF speech compressor, auto
repeater and one-touch repeater, built-
in high stability crystal unit, RIT, CW
semi break-in, and side tone.

The suggested retail price is
$1,999. For more information, visit
your favorite dealer or contact lcom
America, Inc., 2380-116th Avenue
N.E., Bellevue, WA 88004; (206) 454-
8155, Or circle Reader Service No.
201.

AMATEUR RADIO
EXCELLENCE

Amateur Radio Excellence Products
has introduced the ARE “Classic”
Clock for the ultimate ham shack. Ham
operalors everywhere will appreciate
the Classic’s beautiful, original artwork
dial, capturing the essence of the
Golden Age of radio. The classic repre-
sents the finest value available today in
a custom-made clock for radio ama-
teurs,

The ARE Classic features a 12- and
24-hour dial, quartz accuracy, and a
fully laminated artwork face with the
call letters of your choice custom-print-
ed with the art. These beauties are
100% crafted in the USA. The clock
frame measures approximately 9°
square by 2" deep, and is suitable for
desktop display or wall mounting.

The ARE Classic is powered by one
AA battery (included), and is gift-boxed

GORDON WEST RADIO SCHOOL

The amateur radio General Class Element 3B
question pool has been revised as of July 1, 1994,
The new question pool will be valid for four years,
and will reflect the exact 288 questions and answers
now found on amateur radio General Class tests. All
of the Gordon West Radio School books and cas-
seites have been updated to coincide with this
change.

“Only the General Class Element 3B question
pool was changed last July,” says Gordon West
WBEBNOA. “All other amateur radio question pools
remain exactly the same, and the Advanced Class
pool is next for revision in aboul nine months,” adds
West.

The new General Class audio cassettes also cover all the new General Class
questions. They have been complelely updated in stereo to make learning conve-
nient and fun, whether while exercising at home or while driving in the car.

The updated books and casseltes are available at your favorile dealer, or you
can order the autographed set direct for $19.95 plus $3 S&H. For more informa-
tion or to order contact Gordon West Radio School Inc., 2414 College Drive, Cos-
fa Mesa, CA 92626; (714) 549-5000 (Hot Line 104 p.m.); (714) 434-0666 (Info

Line 24 hrs.). Or circle Reader Service No. 202.

yuafiti
[RTRIRRRT B

wWilh/W

in fine tissue. The dial face is dark
brown on light beige; frames are avail-
able in simulated light oak, walnut, or
black (shown) finishes. Please specily
frame and call letters when ordering.
The price is $39.99 plus $4.50 ship-
ping in the USA. (Foreign addresses
add shipping FPO NH, USA.) For more
information or to order contact Ama-
teur Radio Excellence, PO. Box 1551,
Dept. 73, Manchester, NH 03105.

AUTEK RESEARCH

Aulek Research has intro-
duced the pocket-sized RF Ana-

lyst, designed to check and adjust [vasa

antennas, feedlines, and RF net-
works. It includes a microproces-
sor, A/D converters, and a low-
distortion leveled sine wave gen-
erator with four-digit readout. This
device is continuously adjustable
from 1.2 to 35 MHz in five bands.

11, i'l.*\ ALY ST

OM/OFF BAND

Measurements include RF
impedance (0 to 2,000 ohms), SWR (1
to 15:1), C (0 to 9,999 pF), and L (<.04
to 300 pH). This range of digital read-
out information is unique in this price
range.

The instrument connects to any an-
tenna or feedline for instant readouts. L
and C are measured at the frequency
of interest, showing the true RF value
of these components. Basic accuracy

15 2.9% 1o 5% over most of its range.
The instrument fits into a shirt pocket
and runs on a 9 volt battery.

The Autek Research RF Analyst is
priced at $129.95 plus $6 S&H (US).
For more information or to order con-
tact Autek Research, 4143 W. Walers
Ave., #120, Tampa, FL 33614; (813)
871-3805. Or circle Reader Service
No. 205.
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NAVAL ELECTRONICS,
INC.

Naval Electronics has introduced
their new all-mode PV-35R VHF Linear
Amplifier incorporating a GaAsFET

preamp as well as RF power and sup-
ply voltage indicators. The unit pro-
vides a maximum output of 35 walits
(30 out for 3 in). LEDs show oulput lev-
els of 10, 20, and 30 watts and, at the
same time, power supply variations
from 10.5 to 13.8 VDC. This amp
works in the FM, CW, AM, and S5B
modes.

For more information contact Naval
Electronics, Inc., 5417 Jelview Circle,
Tampa, FL 33634; (813) 885-6091,
FAX (813) 885-3789. Or circle Reader
Service No. 203.

ELECTROSOFT

Electrosoft has introduced a pro-
gram to control the Yaesu FT-990
transceiver. The program works on any
PC or cumpaltible equipped with a seri-
al port and requires the FIF-232c¢ inter-
face circuit supplied by Yaesu.

The Electrosoft program reads the
frequency, bandwidth, and mode for
both VFOs and for 80 memory chan-
nels, then stores the data in a comput-
er file. You can store an unlimited num-
ber of channel files. The program can
read any previously saved file and re-
set the frequencies, bandwidths,
modes, and scanning information
quickly and easily.

The bottom line on the screen
shows the command keys used (o

edit and the highlighted fields in the
four top windows. The program is
backed by a money back guarantee
and is priced at $100. For more in-
formation or to order contact Elec-
frosoft, FO. Box 1462, Loveland, CO
80539. Or circle Reader Service No.
204.

WA1FFL

Wire antenna enthusiasts will
be interested in a new center
support device, the WA1FFL Lad-
der-Loc for 450 ohm ladder-line
antennas. The device is con-
structed of calcium-reinforced
polypropylene and features a
built-in strain relief to take the
weight off the wire joinls at the
feed point. It has overlapped con-
struction 1o keep water out of the
sides and is very sturdy.

The Ladder-Loc goes together
quickly with two wing nuts; adding a
touch of sealant will make it completely
weatherproof. The product is priced at

$11.95 plus shipping. For more infor-
mation or to order contact Radiowars,
PQO. Box 1478, Westford, MA 01886;
(800) 950-9273. Or circle Reader Ser-
vice Number 206,



Continued from page 89

OLD - NEW ELECTRON TUBES FOR SALE, large
inventory of old receiving tubes, 2600 in cartons,
200 loose and not cartoned, loose and uncarton are
free! Please call for inventory list. Donald Ouellette,
68 East Main St., Fort Kent ME 04743, (207)834-
9742 or (207)834-2188 EST. BNB349

HR2510, RCI2950, CONNEX 3300, COBRA 148,
GALAXY SATURN, plus many more kits to increase
your modulation, $19.95. (800)536-0109. BNB350

KIT BUILDERS! Complele list of 165+ kit vendors.
#10 SASE + $3.00 USD to: RUTENBER ENGI-
NEERING, 38045 10th St. E. #H75-AR. Palmdale
CA 93550. BNB365

QSL CARDS — Standard and custom. Your ideas
or ours. Excellent quality. Foil stamping available.
Many designs and type styles. Catalog and samples
$1.00 refundable. WILKINS, Dept. A, Box 787,
Atascadero CA 93423. BNB370

CALLSIGN WRISTWATCH - Free details, send
SASE. TLC, Dept HWA, 9438 Broadway, Temple
City CA 91780. BNB379

MANUALS KWS40 Owner and Shop manual with
schematic, $20.00; also Heathkit SB220-1 manual
and schematic, $20.00; also NEW 3-500Z, $85.00.
(210}435-6190. BNB381

NEW NN1G CW SUPER-HET SINGLE BAND
TRANSCEIVER KIT. Available in 20M, 30M, 40M,
80M. $59.95 plus $3.75 S/H. (Calalog-2 Stamps).
DAN’'S SMALL PARTS & KITS, 1935 South 3rd

West #1, Missoula MT 55801. BNB385
SERVICE..... MONITORS..... WANTED.....
SERVICE ..... MONITORS . .... WANTED....
Any late model ..... Test Equipment, ..... Call,
(408)241-7376. BNB390

CW'ers, USN FLAMEPROOF KEY, new, packed
1955, $59 (shipping included). Collectors, 15 pages,
mostly telegraphic, refundable $2.00 plus 2 Stamps.

Joseph Jacobs, 60 Seaview Terr., Northport NY
11768. BNB393

IT'S BACK! The return of the HW-8 Handbook!
Second printing. Modifications for the Heath QRP
rigs. First class mail $11. DX add $4 for air malil
shipping. Mike Bryce, WBBVGE, 2225 Mayflower
NW, Massillon OH 44647, BNB404

MAHLON LOOMIS, INVENTOR OF RADIO;
(patented 1872) by Thomas Appleby. (Copyright
1967). Available from JOHAN K.V. SVANHOLM,
N3RF, SVANHOLM RESEARCH LABORATORIES,
PO. Box 81, Washington DC 20044. Please send
$25.00 donation with $5.00 for S&H, BNB420

BROWNIES QSL CARDS SINCE 1939. Catalog &
samples $1 (refundable with order). 3035 Lehigh
Street, Allentown PA 18103. BNB430

BUTTERNUT ANTENNAS, NEW—in box. (2)HF6-
VX, $125.00; (2)HF5B, $200.00; (2)HF2V, $110.00;
(1)HF7VX, $150.00. (210)435-6190. BNB435

RADIO DOCTOR VIDEOQS for Repair and Align-
ment of HF Transceivers. Reviewed by Gordon
Wesl, Janvary—73 Magazine. Videos for popular
KENWOOD, YAESU, and ICOM. ORDERS:
(800)788-1416 MC/VISA. Catalog: SASE (2
stamps): RADIO DOCTOR, 710 Teague Dr., Kenne-
saw GA 30144. BNB442

FREE . . . Ham Radio Gospel Tracts: DX Contact
and Christian Helps, SASE: N1GDP, RAR-OFC,
P.O. Box 8, Harmony ME 04942, BNB443

Range Extender for

2 meter Handheids

* Boosts Signal from Flex
& 14 wave Artennas
* Lowers Radiation Angle

We specialize in CB radio modification

plans and hardware. Frequency and FM == e et | e~ |
iz only 13 oz * Raises Low Power

conversion kits, repair books, plans, high- =)
performance accessories. Thousands of |
satisfied customers since 1976! Catalog $3.

CBC INTERNATIONAL
LOU FRANKLIN/KENH Owner
PO BOX 31500X. PHOENIX. AZ B5046

Small Talk By

MICRO 1.2 & 2B VOICE RECORDER IDENTIFIERS | £ 8 =
WMBHTHEU&LMT!N}.W

- Weighs
* Adds No Bulk or Height Performance
« Saves your Baftery Pack

ol Antennas west Ordle
~ Box 500835 Prove -LIT:,'HD! BOC rg-
i\ 7. See and Hear the Difference
e -t

CIRCLE 107 ON READER SERVICE CARD

MICROPHONE, SWITCHES AND FULL DOCUMENTATION

- S0t HNPLERATE - GREAT FOR BEACON OR FOX HUNTING

-5138DCSUPPLY - SAYE YOUR VOKE DURNG A CONTEST

- 8 OH SPEAKER OUTPUT - 100 TEAR MEMORY WITHOUT POWER

- LNE AUDIO OUTPUT - EXACT SOUND EMULATION

- REPEATENSTATION LD, - 60 SECONDS REC/PLAY T

G RE L O

(A
=z S ap— 5 WU €1 OUTPYT
’ N (DR 08 SQUELCE KEYED
ORDER BY PHONE O ML ~ M WS ADO 55 FOR S8 + 00, CAARGES APPLY « NS RESIDENTS ADD 1% SALES TAX

10 ORDER: CALL |"{BDU}'533-43D TECH. SUPPORT: 518-381-1057

o ] e T.T ey
t:_"' .l.:l E:[lz. 301 |I_|E:-.',l
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Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

THE ANSWER 15 GAP TECHNOLOGY =THE AMSWER 15 GAP TECHNOLOGY

An Antenna with No Earth Loss?

"FIBERWHIPS”

Mobile HF Antennas
Yes... the answer is GAP'S

@ .
MODELIMTR MHZ
HFA 6 50.0-54.0 i e I R T e
HFAT10 za:u-za:? 1 na that can out perform the
HFA12  2489-2489 conmee,  Oihersand ghe you:the adgs,
HFA15 21.0-21.45 s you're looking for a GAP. The
HFA17 18.1-18.8 PRETUNED Challenger DX-VIIl is the
HFA20 140-14.35 revolutionary  design that
HFA30 10.1-10.15 | mwhﬁg
HFA40 7073 | o Wi
HFA7TS 3540 : ‘“wmﬂﬁ'.“‘“m“
. fl that efiminates Earth Loss.
’ ' GAP delivers from an elevated
IN US.A. ‘ - n W disappear into the ground. Put
- g F it up. Tum it on. No tuning. No
i H § 1 everything but the hassies
$1 7 75 R | — GAP delvers at a
- : H H ¢ 1 M fraction of the cost of the
EACH i A ! so-called” competition
+56.00 S&H - E 4 7 H
ﬂm‘! '
CSwSaesTan) E ‘BN [ The Challenger DX-VIII
in Advance . R e G e
or C.OD. g : : : : T{ W
HEAVY-GAUGE ‘. H H ¥ $25g
NICKEL-CHROME [ | 1A 7 : |
BRASSFITTINGS R [ ‘KR Pius Shipping
250 WATTS POWER [} 1 1 U f
APPROX. 8 LENGTH o 4R
AVAIL IN BLACK : 3 B B
ASA 75 40 30 20 17 15 12 10 6
PO Box 3461

Myritle Beach, SC 29578
1-800-722 - 2681

THE ANSWER IS GAP TECHNOLDGY * THE ANSWER IS GAP TECHNOLOG Y
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% "ONLINE" 1.8, & INTERNATIONAL ™\
CALL DIRECTORY
OVER A MILLION CALL SIGNS
Hamcall online service %11.?&5 {Iﬂu ALL hams
em

via your computer & mo
month! Qg_ﬂg 29.95 per year.

FIELD DAY ANTENNA
complete, assembled/ready to use.

N pruning, Mo tunin No knobs to twist,
THT is No-tune on 80 ow, 40, 20, 17, 12, 10, TNT.-’E i Mo=tune on 40,
20, 10, Work other bands w/ tuner. DX & Gain rise w/ frequency.
Ready to Use Kink-proof Mo Traps or Res s-’mrs
Includes isolation Wx-Scaled Insulated o 3000 V
balun & 99 ft RG8x Low N{:m Rated 500 Walts

The modern coax-fod g 95 +58

version of the classic }- PEH
—renter fed windon.. Wm m 135/t long

hante T26—56.95 ppd /2 7Q 95 IJ;'EI:':I
Antennas West mu’um ft. long

Box 500625, Provo, UT 84605 mﬁ?ﬂﬁ: 801-373-8425
CIRCLE 135 ON READER SERVICE CARD

dated each
nlimited use -

24 hours a day - you pay for the phone call.
800:282-5628 * 703: H?d-ﬂ‘ﬁ * FAX 703:894-9141

Reute 4, Bux!ﬁ:ﬂ
ni 'lu"rrgmla 23117
buck.com ..#"l

CIRCLE 7 ON READER SERVICE CARD

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

v _ELECTROMAGNETIC FIELD i v

Reduce exposure to potentially harmful
electromagnetic fields. Alphalab’s handheld TriField™ ¢
Meter measures AC electric fields, AC magnetic fields “‘_M i
and radio/microwave power density. Find ground faults, ;
AC current wires or measure high-field generators with
the Magnetic setting (.2 — 100 milligauss, 60 Hz); identify
poorly grounded or shielded equipment, high VDT or
fluorescent light fields, distinguish hot vs. ground wires _
with Electric setting (.5 — 100 kV/m, 60 Hz); measure o N s
antenna radiation patterns, leaky microwave ovens, etc. = ; % e
on RF/microwave setting (50 MHz to 3 GHz, .01 to 1 mmmfﬁm:m.
mW/cm?2). : |

Electric and magnetic settings are omnidirectional, @
measuring full magnitude of fields without the need to |
reorient the meter. Price of $145 includes delivery and =
one-year warranty.

Alphalab, 1272 Alameda Ave, Salt Lake City, UT 84102 |
Call (801) 532-6604 for speedier service or free o
literaiure on electromagnetic radiation health risks.

RACK BOXES NEW DEEPER SIZES

MODEL DEZCHIPTION PRCE WMODEL DESCRIPTION PRICE
WeDxHI(IN) ] ol WxDxH{IN) ol
1AL 192 5%1,75 2400 282 Bxttr s 45,05
{ALT 1957 %175 S50 2Rlits TExihxds d6.55
1HLAO 19x1kx 175 ATE 2HLTT BxiTxds B2B
1HLNZ 1Bx9Z%1.75 TS o513 19x5 %525 AE00
1RLNS 19x 5% 1.75 4575 JALT 9% 7528 4050
1RLAT 18x17%1.75 #3735 JALAD 19x10% 525 &i.00
TR’DE'NT TR1 200 LA 1Hx5x A8 5 ARz 19x 124 5,25 400
2RLT axTyds 3Ty AL 19x 164625 ST
" . R0 19x10x% 35 4125 SALAT 19x17 2825 =il ]
Scanning Receiver PREPAID ORDERS SHIP GROUND FREE (48 STATES)
S00KHz to 1300MHz - BEscOnN. e olke
=] 2100 WARD DR.HENDERSON, NV 89015 USA
- =1l USA/CANADA (800) 634-3457 FAX {B0O) 551-2749
with AM/FM/WFM I—*- 1111l oFFICE (702) 565-3400 FAX (702) 565-4828
; . TECH LINE* (702) 565-3993 M-Th 8 4 pm (PST
Coverage rivaling that of i) M)

recievers that cost twice as CIRCLE 167 ON READER SERVICE CARD

much. Extremely compact and

versatile. Features 1000

memory channels., 10 search e et b e e

banks, lockout on scan, & PERSONAL GGMPUTERH%MHWELLEH
search.  Backlighted LCD

display, Attenuator, Delay, R

Hold, Bank lockout, Cellular
locked out, 1 Year Warranty, & Earphone jack.
Size;: 5 7/8H x 1 172D x 2 1/3W. Wt 14oz.
Ground shipping: $6.95. 2 Day Air Freight:
$9.95. Call or Fax Toll Free, 24 hours

v Full Duplex Autopatch

v 911 Emergency Access = =
¥ Reverse Autopatch v Toll Restriction
v Voice Mail v Voice ID's + BSRH X10
v Voice/Tone/DTMF Paging + Scheduler
v Links +Programmable Courtesy Tones
v"Hardware Logic /O «"HF Remote Control
v Marse 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
repeater controller.

516-563-4715

Fax:563-4716 BBS: 286-1518

Call

1-800-445-7717 \@ m

10707 E. 106th Street Fishers, IN 46038
317-842-7115 Fax 1-800-448-1084

CIRCLE 164 ON READER SERVICE CARD

CIRCLE 128 ON READER SERVICE CARD

92 73 Amateur Radio Today » August, 1994

LAMBDA POWER SUPPLIES Linear, 5V 3 Amp,
$4.00 each: or 12V 1 1/2 Amp, $4.00 each, 1156
Primary pulls. 4 3/4H x 4W x 1 5/8D. Guaranteed.
KALTECH ELECTRONICS, 200 S.W. 20th St., Ft.
Lauderdale FL 33315, (305)522-5811. UPS, COD
or Check. BNB453

GOOD DX LOCATION on the second highest hill on
the East Coast. Four bedroom yellow brick house,
overlooking Sandy Hook Bay, 65’ military type tower.
Call (304)462-5575. BNBS05

CRYSTALS: High quality for your VHF/UHF and
SHF transverter projects. SASE. WAS3IAC, 7148
Montague St., Philadelphia PA 19135, BNBS15

CELLULAR PHONE PROGRAMMING PACKAGE!
Program/Reprogram cellular phone (s). Change
ESN and NAM. Change or Clone ALL. $200.00
Complete. Call (419)351-7713. BNB520

CDROM-94 HAM RADIO CALLSIGN DATA BASE
Ham Radio Callsign Database with hundreds of PC
Compatible programs, radio mods, TCP/IP Usenet,
Ham Radio Archives, FCC Rules & Regulations,
current exam guestion pools, and Canadian Call
Signs. Only $24.95, with Windows/DOS Interface.
Includes shipping! Send check to: CDOROM, 2348
Karen Dr., #6, Santa Clara CA 95050 or call
(408)241-7376 with your Visa or MC. BNB540

DACRON ROPE, WHY RISK FAILURES with aerial
supports? Strong, high UV resistant, non-stretch
Military Type black DOUBLE (unlike our competitors’
single) braided Dacron. 3/32™: $.06/ft., 3/16" (770 |b.
test): $.11/ft., 5/16": $.16/ft. DAVIS RF CO. 24
HOUR ORDERS: (800)328-4773. BNB557

HF TRANSCEIVER, IC-781, mint, in Box, only used
10 hours, manuals included, $3,700.00. Mike Tem-
perino, 855 Leyte Ct., San Jose CA 95111,
(408)227-7460 after 6 p.m. BNB590

DON'T BUY QSL CARDS UNTIL YOU SEE MY
FREE SAMPLES. Also | specialize in custom cards
and QSL business cards. Write or call for free sam-
ples and custom card ordering information. LITTLE
PRINT SHOP, Box 1160, Pflugerville TX 78660.
(512)990-1192. Mastercard and Visa now accepted.

BNB595

WANTED: Western Electric tubes and other tube
audio equipment. (800)251-5454. BNBG615

DUPLEXER TUNING GUIDE. A complete booklet
showing step-by-step instructions on tuning all types
of duplexers. Included is theory of operation, de-
tailed diagrams and much more. Send $9.95 plus
$2.50 s&h to RGM PUBLICATIONS, 533 Main
Street, Hillsboro NM 88042, For faster service using
a major credit card call (505)895-5333 and order to-
day. 30 day money back guarantee. BNBE35

SATELLITE EQUIPMENT Best $35 USA. (800)851-
6534. ENBG40

UNIVERSAL PROGRAMMERS Data 10, XELTEK,
Logic Devices, Magic 10, EETools, Needhams, from
$399.00. EPROM programmers from $117. Call for
free catalog. (408¥241-7376. BNBG45

VHF-UHF-SHF Large SASE. VHFer, P.O. Box 685,
Holbrook AZ 86025. BNBG&E0

QSLS—ELEGANT, AFFORDABLE. Samples
$1 (refundable with order). AACO, Dept. 548, 1639
Fordham Way, Mountain View CA 94040. BNB670

HAM RADIO REPAIR- All makes and models. Fast,
Professional Service. AFFORDABLE ELECTRON-
IC REPAIR, 7110 E. Thomas Rd., Scoltsdale AZ
85251, (602)945-3908. BNB700



ROSS’ $555 NEW AUGUST (ONLY) SPECIALS.
SAVE TIME AND MONEY HAVE MODEL NUMBER
AND MANUFACTURER READY WHEN YOU CALL
OR WRITE. KENWOOD, IF-10A, $69.50; PB-12,
$50.00; TH-41BT, $220.00; TH-205AT, $250.00;
MFJ 1228, $44.90; 1229, $129.90; 840, $16.00;
8158, $50.00; ALINCO CALL; YAESU CALL; ICOM
AG-35, $130.00; 707, $800.00; AG-1, $80.00;
BC-50,$35.00; 04AT, $250.00; BP-70, $52.00;
CALLBOOK OUT DATED, $15.00; SUPPLEMENT,
$4.50, BENCHER CALL; BUTTERNUT CALL;
CUSHCRAFT R-7, $342.50; CALL FOR MORE;
TELEX HY-GAIN, T2X, $360.00; CD-45ll, $225.00;
RF CONCEPTS CALL; MIRAGE CALL; LARSEN
CALL. LIMITED TIME OFFERS. LOOKING FOR
SOMETHING NOT LISTED OR HARD TO FIND?
CALL OR WRITE. OVER 9000 ham-related items in
stock for immediate shipment. Mention ad. Prices
cash, FO.B. Preston. HOURS TUESDAY-FRIDAY
9:00 TO 6:00, 9:00-2:00 PM. MONDAYS. CLOSED
SATURDAY & SUNDAY. ROSS DISTRIBUTING
COMPANY, 78 SOUTH STATE, PRESTON ID
83263. (208)852-0830. BNB707

ELECTRON TUBES: All types and sizes. Transmil-
ting, receiving, microwave . . . Large inventory =
same day shipping. DAILY ELECTRONICS, 10914
NE 39th ST. Suite B-6, Vancouver, WA 98682,
(800)346-6667 or (206)896-8856. BNB719

MINIATURE POLICE RADAR TRANSMITTER One

mile range, $41 assembled, $31.00 kit. 9025 Cold-

water Rd, Bldg. 100A, Fort Wayne IN 46825.
BNB725

HAM RADIO REPAIR—Prompt service. ROBERT
HALL ELECTRONICS, 1660 McKee Rd., Suite A,
San Jose CA 95116. (408)729-8200. BNB751

GET YOUR “FCC COMMERCIAL GENERAL RA-
DIOTELEPHONE LICENSE". Electronics Home
Study. Fast, inexpensive! “Free” details. COMMAND
PRODUCTIONS, D-174, Box 2824, San Francisco
CA 94126-2824. BNB761

WANTED: HAM EQUIPMENT AND OTHER PROP-
ERTY. The Radio Club of Junior High School 22
NYC, Inc. is not only the Big Apple's largest Ham
club but also the nation's only full time, non-profit or-
ganization, working to get Ham Radio into schools
around the country as a theme for teaching using
our EDUCOM-Education Thru Communication-pro-
gram. Send your radio to school. Your donated ama-
teur or relaled property, which will be picked up or
shipping arranged, means a tax deduction to the full
extent of the law for you as we are an IRS 501 (c)
(3) charity in our fourteenth year of service. Your
help will also mean a whole new worid of education-
al opportunity for children around the country. Ra-
dios you can write off, kids you can’t. Enjoy the com-
ing fall season by helping someone else and your-
self. Please, write-phone-or FAX the WB2JKJ "22
Crew" today: The RC of JHS 22, P.O. Box 1052,
New York NY 10002. Telephone (516)674-4072 or
FAX (516)674-9600. Young people, nationwide, can
get high on Ham Radio with your help. Meet us on
the WB2JKJ CLASSROOM NET: 7.238 MHz. 1100-
1230 UTC and 21.395 MHz. 1300-1900 daily.
BNB762

JOIN TAPR-TUCSON AMATEUR PACKET RADIO
Support the development of new communications
technology. Benefits: newsletter, software/share-
ware, discount on kits and publications. $15/year,
Visa/MC accepted. When joining, mention 73, re-
ceive Packet Radio General Info booklet ($7 value)!
(817)383-0000. Mail:8987-309 E. Tanque Verde Rd.
#337. Tucson AZ 85749-9399, BNB765

FOX TANGO NEWSLETTER Collectors Editions.
Call for years available, entire library, $30.00. Great
for Yaesu enthusiast. INTERNATIONAL RADIO &
COMPUTER, INC. (407)489-5609, BNB776

NO TUNERS
NO RADIALS
NO RESISTORS
NO COMPROMISE
FIVE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE

CALL US FOR A FREECATALOG.

*Seou review In Ocl. 73, 1984 *Sepl. 73,1985 March 73, 1988
CO,Dec. 1988  Mar. W.R.91 a
BILAL COMPANY [E[
137 Manchester Drive —

Florissant, Colorado B0O816
(718) 687-0650
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Field Day G5RV QuicKits™

erealed by Anlrmnas West Box 500638, Preve, U'T 84605

Fast & Essy To Bulld * Double Size GSRY 553.55
» Fail Sale visual iInstructions 20 . 16010 Duplode
* Everything included 162 It 9010 [epole
* Finish antenns in minutes « Hall Size G5RY $29.55
Quality Compoacnls S1 i 80 10 dipoke
* Presoldered Silver Fitings = Quarter Size GSRV 82595
» Kinkprood (uietFlex wire 26 It 20-10 Dipole

* Fully insulated, wx sealed,
moecorrocde, low nueise desion
Tune All Bands incl WART

Wamt Plans. Patlerne, Deia?
Ovder TechNote #134-D 58,85 ppd USA

= Honahy Macke | G2 1t GSHY 5000
= Hoady bade 51 1 GRV/T ML
w Y Dacron 2500 ina L
Order Hot-Line: Add 53 PREH
1-801-373-8425
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Pocket Morse Code Trainer

Made in USA

Learn Code Faster & Easier
Better than Code tapes

Ideal for Beginners to Advance
Take it anywhere to practice

* Selectable code rates from 3 wpm to 23 wpm
* 3 Random code modes

Continious random code mode
Preprogramed code mode for checking accuracy
Interactive code training

* Selectable letter groups for faster learning

* Runs up to 16 hours on one 9 volt battery

* Dimensions 1" x 3.8" x 2 4"

Only!
$29.00

Add $5.00 for S/H

Computer Aided Technology, Inc, 10132 Monroe Dr, Dallas, Tx 75229, Call 214-350-0888, Visa/MC Accepted

SPY ON THE EARTH

See live on
your PC
what

Gk - satellites in
B S ) ""..I:I-_:-:-;; B _ nrhit see

Capture live breathtaking images of the Earth for fun or
profit. Zoom in up 10 20X. Send $39 check or M.O. ($45 air,
$50 overseas) for our fantastic 12 diskette set of
professional quality copyrighted programs (IBM type) that
does satellite tracking, image acquisition, image processing,
3-D projections and more. Direct reception from the
satellites guaranteed worldwide without a satellite dish.
Schematics included for interface. For FREE information
log-on 1o our bulletin board anytime at: (718) 740-3911.

VANGUARD Electronic Labs
Dept. RF, 196-23 Jamaica Ave.
Hollis, NY 11423 Tel.718-468-2720

w;ﬁilmnh fn ham ra éﬁm -ﬂll'l:l"li Com-
lete logging, online m{a’g rds t\ram:hirrg;.i ti'ﬂﬁl;
*mmmhﬂ I JInterfacing, ante
m__ml.m%wm_hg“ﬂ digita cm
er, sound card lmpm.;--'hl mﬁ support,
customizable screens and reports, superb doc-

Personal Database Appiications, Dept 7, 2618

Mzadow Ridge Dr,, Duluth, GA 30138 Ph. (Ll
404-242-0887, Fax 404-449-8687 Tech supp. aE
404-417-1899. 6-8 M-Th, B-noon Fri. =lllfn)
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Say You Saw It In
73 Amateur Radio Today

ICOM BATTERY INSERTS

BP-3 8.4v 270mah $14.00
BP-3 B.4v 400mah $21.00
BP-5 10.8v 600mah $20.00
BP-7 13.2v 600mah $23.00
BP-8 B.4v 800mah $19.00
BP-8 B.4v 1400mah $24.00
BP-22 8.4v 270mah $21.00
BP-23 B.4v B00mah $17.00
BP-24 10.8v 600mah $19.00

KENWOOD BATTERY INSERTS
PB-21 T1.2v 200mah $11.00
PB-2400 8.6v 800mah $19.00
PB-25/26 B.4v B600mah $21.50

YAESU BATTERY INSERTS

FNB-2 10.8v 600mah $19.95
FNB-4/4A 12v 600mah $26.00
FNB-10 7.2v 600mah $15.00
FNB-12 12v 600mah $25.00

MORE BATTERY INSERTS

Tempo S1 Early 270mah $19.00
Tempo S2/4/5 Late 600mah $21.00
Standard BP-1 270mah $21.00
Ten-Tec BP-1 600mah $21.00
San-Tec #142#144 Tabs 600mah $15.00
Uniden Bearcat 600mah $15.00
Uniden Bearcat 800mah $15.00
Regency MT1000 Tabs 600mah $15.00

TNR The Battery Store
279 Douglas Ave., Suite 1112

Altamonte Springs, FL 32714
1-800-346-0601 FAX (407) 682-4469

CIRCLE 374 ON READER SERVICE CARD
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Pico=-J mils up and ides i fes $-ounce pocket: sed Rolcer.
wanng B e Goree i 3 Dolfe 8 you need Tull-gueetng
wgra pouct
Cad rem forth ang s ghstersng blacs weahe: g ines
reveal 3 weeh ero-led hafeave artennd Ay 1 hang anywhans . Sess-
perd i B Sparmect Sodst & fate docreway. Aach PICo-J 10 werdon
plEss of cwrtsen rod. He reede no oy for oo o
angie oy RaPaaee gam
Carry PUD-J w™ pis of Ml gincald. HaNG N e motsd whan on the
road He rooroves g, booats receihion. Laned BafaneL
Flco-J comes ready or work wth 777 solsted ool teedine and goid
pany BNC. Typical edpe-to-sdpe SWH under 1.2.1. Hand-crafied n the
UBA

s o3, :l.ﬁh Antennas West

on 50062 o Order Hotline

Pro T i

84608 Dusifandasdse B801-373-8425
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mcx AMIGA AND COMMODORE SUPPORT SERVICES (=™

PAY TV AND SATELLITE DESCRAMBLING 1994

NEW....free BBS with sub to American Hacker.. New Titles
Pay TV and Satellite 1884 rciudes atest cable box and sateliee
lxes Schematcs um-ong chip fles bulety, ECM s sic. Our best yet
Other Pay TV sditions. vol |5lHﬂEﬂimmmﬂ
(Videocpher I Wirsless Cabla Budid Sateilite Under
§700 (ncuces ] Hacker Video Al the zhowe 51585 333465 o
£%52 93 American Hacker now nciudes cable satele. computers.

a.'ﬂEBE $29 95yr. All our mip, not all ksted. (except Euro) §129.95 New
I:: mmﬂgﬂ.ﬂiﬁﬁﬂﬂﬁgll

SBHAMBLING NEWS
1552 Hertel Ave., #123, Buffalo, NY 14216
Voice/FAX/BBS-716.874.2088 C.0.D.'s are OK, Add §6

CIRCLE 36 ON READER SERVICE CARD

Now utilize the same repair facilities [ auxnw [
used by dealers and other AMIGA gnﬁ?dﬂhgfnﬁeh?: CHIPS
Commodore service centers. Take -

e BEIOCPU i $9.95 6567 Vide0....covevrcrnnns $9.95
advantage of direct low pricing, fast |gs26 CIA ..o 5995 906114/PLA...................59.95
I‘um-arm_.md {'24—4_5 hours), extended Amiga Plug-in Chips
warranties, service contracts, low- |8520ACIA ... §7.95 8373 Super Denise......524.95
cost system upgrades (such as 1 |8520PLCC {Mﬂﬂi} 51485 13ROM..cin.., $18.95
MB Agnus), Toaster problems and m‘ g:: :g gg ROM...... E;g

: = ry 05 FOM.................... o
?gsﬂ;&m rtant —PROFESSIONAL | ooroes75 Agnus wilh GIRgnostic Gk ... $32.95
. Plus all Commodore and Amiga POWER SUPPLIES................. CALL
CALL FOR RETURN AUTHORIZATION NUMBER COST OF SERVICES®
GLOBAL UPGRADES, INC. AMIGA COMMODORE
3 CHESTNUT STREET, SUFFERN, N.Y. 10901 FLAT RATE LABOR FLAT RATE LABOR
914-357-7339 = FAX: 914-357-6243 AS00 _ SSS|A3000 S1201C64  S25[1541  S30
A2000 585/A4000 S150|C128  S45|1571 $35
1'300'425'3593 *PLUS UPS SHIPPING CDTV S60
HOURS 3-8 E.T. MON.-FAI

CALL FOR PRICING ON MONITOR REPAIR & OTHER ITEMS WE SERVICE J
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Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

How To Get Started
In Packet Radio

Enter the exciting
world of packet ra-
dio today with How
To Get Started In
Packet Radio. Dave
Ingram, K4TW]J,
wrote this begin-
ner's guide to
packet radio in an
easy-to-understand manner. It starts with
a non-technical description of packet ra-
dio, followed by chapters that include
getting started, setting up your station,
networks, BBSs, portable and high-fre-
quency operation and even a Packet Ra-
dio Equipment Survey. There’s also an
appendix that includes circuits for inter-
facing equipment. Join the most excit-
ing and rapidly growing area of ham
radio today! Order your copy of How To
Get Started In Packet Radio book for
only $9.95! (plus $2.00 S&H).

g UNARA

NATIONAL AMATELR 2aDi0 associamon. IRASI0TN 44

P.O. Box 598, Remond, WA 98073
Orders Only 1-800-GOT-2-HAM

Inquiries (206) 869-8052
fESES e ]
CIRCLE 223 ON READER SERVICE CARD
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CALL US
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Deluxe... Tejas Kits™

Mini-Kever .....cuuuu.... $39.95 + s&H
AF Filter .....ccoe00eeen. 329,95 + S&H

Kits, Kits and more Kits!

Tejas Kits " Box 720331
Houston, Texas 77272-0331

HamCall CD-ROM

US & International Lookup
Dm1ﬂnnﬂuﬂllshnu$and1 cnunm
’ includes U.S. Clubs & Military Stations.
ICALL program looks up: name, address,
expiration date, birth year, hicense class,
ty. latlong, area code, time zone, &
- Retneve by any data element
on PC, call, name and zip on the MAC
- Hundreds of new programs are on this
dm see the Electronics Software Compendium
CD-ROM for a larger collection of software,
*No hard disk required « Print Labels « Export to hard/disk
or floppy * TSR runs from text window » Updated every
April & Oct « Standing orders accepted » Dealer discounts
for 6 or more « Latest public domain PC & MAC software.
Same low price of $50.00 plus $5.00 shipping,

New CD-Rom

| ==, Electronics Software Compendium
- O | The Electronics Software Campendu.n'n
ﬂ; is a collection of programs and data files
that pertain lo electronics, broadcasting,
amateur radio and SWL activity.
Dvurﬁﬂnnﬁlaimtnul The disc is updated and issued

mmﬂmmaummmmg :zsmmﬁm

PPN PUCKMASTER
Route 4, Box 1630 » Mineral, VA 23117

703:894-5777
800:282.3628
o

703:894-9141(Fax)
Internet: info@buck.com

CIRCLE 56 ON READER SERVICE CARD

__WISA

MINIATURE MORSE KEYS. Ideal collectors item.
Individually boxed. Ex-South African Military. Limited
stock available, $25.00 plus $3.00 shipping. Pay-
ment by Visa, MasterCard or bank draft. Contact:
MARC, ZS6HZ, LIMA ELECTRONICS, P.O. Box
707, Bergviei, 2012, Republic of South Africa; or 27-
11-444-0444 (phone), 27-11-444-0459 (FAX).
BNB768

SERIOUS ABOUT SOLAR POWER? The PVSP
starter kit comes with a 32 watt Solarex VLX panel
and a ten amp Sunlogic charge controller. Special
introductory price $275 plus $7 shipping. SUN-
LIGHT ENERGY SYSTEMS, 2225 Mayflower NW,
Massillon OH 44647. BNB774

LET ME SHOW YOU the tips and techniques of am-
ateur astronomy. CLEAR SKIES QUARTERLY
NEWSLETTER, $19.00. MC/VISA/AMEX,
(800)501-3003. BNB790

AGGRESSIVE SALES REPRESENTATIVE seeking
additional employment. Would like to sell amateur
radio equipment. (910)299-1298. BNB800
R-390A—-SALES—-SERVICE—-PARTS. Info
SASE: MILTRONIX, P.O. Box 3541, Toledo OH
43608. BNB813

FREE IBM SHAREWARE AND HAM CATALOG.
Morse Code Computer Interfaces, $49.95. DYNAM-
IC ELECTRONICS, Box 896, Hartselle AL 35640,
(205)773-2758, FAX (205)773-7295. BNB815

MORSE CODE MUSIC!-Do Aerobics, Sing, or
Jog, while learning code! Sensational new discov-
ery and now the secret is yours! Order THE
RHYTHM OF THE CODE cassette today! $9.95 ppd
KAWA RECORDS FP.O. Box 319-S, Weymouth, MA
02188. The HIT of the Dayton Hamvention! BNB824

OVER 3500 AMATEURS WORLDWIDE ARE using
Bandmaster Quad Antennas. Discover why. Free
catalog. AAE, 3164 Cahaba Heights Rd., Birming-
ham AL 35243. (205)967-6122, (205)970-0622
FAX. BNBS830

THE ANARCHIST'S BBS is a resource for anar-
chists, investigators, researchers, computer hackers
and phone phreaks. Categories include: Computer
hacking, investigation techniques, Telecommunica-
tions technology and Surveillance. Call (214)289-
8328 for free Irial access. BNBS831

FCC COMMERCIAL LICENSE PREPARATION
RADIOTELEPHONE-RADIOTELEGRAPH. Latest
home study fast easy audio video. Q & A pool disks.
FREE details WPT PUBLICATIONS (800)800-7588.
BNB840

ELECTRONICS GRAB BAG! 500 pieces of new
components: inductors, capacitors, diodes, resis-
tors. $5.00 postpaid. ALLTRONICS, 2300 Zanker
Rd., San Jose CA 95131. BNB855

WANTED: COLLINS ANTIQUES, anything old
from, speakers, receivers, transmitters, and all ac-
cessories, any condition. Top $$$ paid. Rick.
(800)462-2972 anytime. BNB865

SGC, INC., an HF SSB radio manufacturer has
openings for technical sales and support persons.
Must have general class license, good verbal and
written skills. Knowledge of marketing, dealer net-
works and marine industry helpful. Must be willing
to travel. Send employment resume and salary his-
tory to: SGC, INC., PO Box 3526, Bellevue WA
98009 USA. BNB880

CRYSTAL SET HANDBOOK now available from

the Xtal Set Society. Includes projects, formulas,
and 3 issues of our newsletter, $12.95. Join the



XTAL SET SOCIETY and receive 6 bi-monthly
newsletiers, $9.95. Remit to: P.O. Box 3028, St.
Louis MO 63130. BNB885

UNINTERRUPTED MUSIC, news networks, sports
feeds, newspaper reading for sight impaired, and
computer data are available from FM subcarriers.
for FREE brochure of subcarrier (SCA/SAP) re-
ceivers and other radio devices, write: AJL ENTER-
PRISES, P.O. Box 5354, High Point NC 27262.
BMB89S

SCHEMATIC DESIGN PROGRAM. Free brochure,
write Dept. 7, SCHEME-ADDICT, 8622 West 44th
Place, Wheat Ridge CO 80033. BNBS05

WANTED: BUY AND SELL All types of Electron
Tubes. Call (612)429-9397, Fax (612)429-0292. C
& N ELECTRONICS, Harold Bramstedt, 6104 Egg
Lake Road, Hugo MN 55038. BNB915

COMMODORE 64 HAM PROGRAMS-8 disk sides
over 200 Ham programs $16.95./$.29 stamp gets
unusual soffware catalog of Utilities, Games, Adult
and British Disks. HOME-SPUN SOFTWARE, Box
1064-BB, Estero FL 33928. BNB917

HERO ROBOT AND ROBOTIC EQUIPMENT
OWNERS; board repairs, IC programming and as-
sorted pre-programmed speech chips. For addition-
al requests contact: ELECTRONIC REPAIR, 2927
East Washington Ave., Madison WI| 53704,
(608)249-5577. BNBS920

RADIO REPAIR Amateur and commercial, profes-
sional work. Fred Fisher WF9Q, 6866 W. River Rd.,
South Whitley IN 46787. (219)723-4435. BNB930

SERVICE..... MONITORS...... WANTED.....
SERVICE..... MONITORS ..... WANTED....
Any late model ..... Test Equipment. ..... Call,
(408)241-7376. BNB945

RF TRANSISTORS, Japanese transistors and
lubes need dealers, repair shops, kit makers, etc,
for 26C1969, 25C2312, MB8719, MRF455,
MRF454, 25C2879 and more. WESTGATE
(800)213-4563. BNB350

FREE HAM GOSPEL TRACTS. SASE. N3FTT,
5133 Gramercy, Clifton Heights PA 19018. BNB960

PRINTED CIRCUIT BOARDS for projedts in 73,

Ham Radio, @QST, ARRL Handboock. List SASE. FAR

CIRCUITS, 18N640 Field Ct., Dundee IL 60118.
BENB966

HANDY TALKY CASES, black or camouflage,
$8.95; personalized, $14.95: desk stands, $8.95:
specify make & model, add $8.00 for s/h. Send
SASE for catalog. R. THOMSON, 165 Wellington
St. West, Suite 28010, Barrie, Ontario, Canada,
LAN7WA. BNB967

HAM RADIO CDROMS Plus 800 other CDROM ti-
tles. Call (717)560-2321 for FREE info. KA3VXA,
DISCOUNT DATA. BES70

AZDEN SERVICE by former factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
INC., 10715 SW 190 St. #9, Miami FL 33157.
(305)238-3327. BNB979

KC5DWK MAKES SELF INKING STAMPS for
hams with your address and call sign. Send $14.95
with your order & phone number to SCRS, Box
4550, Pasadena TX 77502. BNBS80

ROTOR PARTS ROTOR SERVICE, ROTOR acces-
sories: Brak-D-Lays, Quik-Connects, Pre-Set mods.
NEW models for sale. Free catalog. C.A.T.S., 7368
State Road 105, Pemberville OH 43450. BNB996

ux Hunt A.

g6 iDge J0ob  20m

A.rmwntenﬁa
1461 Peacock Pl. evenings (303)663-5485
]ﬂve]a_nd. CO RB0OS37 Fax (303 663-5065
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Uneobirusive DX Gain Antennas for 80 thru 10
: * Easily hidden * Install Fast » Fixed or Portable

Where's the Beam?

There's 2 20 meter antenna with real DX Punch
hidden in this picture. You can't see it, and vour
neighbors can't either. Bur it works DX barefoor

: j’-{'-‘;':g_ anyway. How about a low profile 8040 30 mi-
"5 bander? Or a 2 element moncbander for the armic?

All easily firthe pockerbook--Prived $29 1o 599,
Work DX without telling the neighbors

AntennasWest

Infopack §1

Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

HF mobileer's "dream'" antenna!

The HIGHSIERRA antenna:

Operateanvwherefrom3.5MHz
to 3S0MHzwithoutleaving your

car. ""Monoband" performance!

untforvansa

i o
watobil
B i o

$289 plus S&H VISA/MC
(mounts and whips sold separately)
High Sierra Antennas
Box2389
NevadaCity, CA
9S9S9USA
Tel:916-273-3415
Fax: 916-273-7561

Brochure Available
CIRCLE 87 ON READER SERVICE CARD

£ i
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*Custom Graphics with your Call Sign

4 Screens (2 Hi-res/2 color bar)

*12 VDC Operation

*Instant Video ID

*Video Relay for switching in Live
Camera Video

*Built-in Automatic Sequencer-Timer
(steps through all four screens)

VDG-1 with pre-programmed calls:

$99

Call or write for catalog of available graphics

ELKTRONICS
12536 T.R. 77 * Findlay, OH 45840

(419)422-8206

5 ' ELKTRONICS
ol s WERSK  oczs TR 77

T ek mad Findlay, OH 45840
{2149) 4220206

4"
KABLWR- WEBELK

<t KABHLY

Wo'ham P ATV um
Bia gy hfomn
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Ranbpom ouTPUT

Another Ham Scam

The history of amateur radio has
been frequently marked with people
trying to make a buck. I'm not talking
about legitimate businesses that sell
products or services to the ham com-
munity. I'm talking about the periodic
attempt by some less-than-legitimate
characters to take advantage of
hams. The most recent to come to
my attention is interesting only be-
cause of who is behind it.

| received a fax from an amateur
in Texas that contained the contents
of a mailing he received from The
WsYI| Group. The outside envelope
was enblazoned with all kinds of
large and alarming messages like
“Urgent Alert!” and "Your Amateur
Radio License Is About To Expire!”
Inside was a Form 610 with the in-
structions removed, a separate sheet
of instructions and a letter/order form
warning of the eminent expiration of
the recipient’s amateur radio license.
Fred Maia W5Y| explains in this letter

David Cassidy N1GPH

makes it all OK, save it. | don't care
how many carefully-worded phrases
The W5YI Group puts into the letter,
the purpose of this package is to get
$5 from as many hams as possible.
The W5YI Group is a business, and
like any business they have the right
to make a fair profit from their efforts.
This particular effort is sleazy. How
many elderly hams will receive this
package and send out the $5, think-
ing they narrowly escaped losing
something that brings joy and com-
panionship into their lives? Fred, you
should be ashamed of yourself.

Is this $5 license renewal scheme
illegal? No, probably not. After all,
that disclaimer is in there. It's enough
to save any investigation from the
bunko squad. There is a very large
difference between what is legal and
what is moral. What is legal is
defined by law. What is moral is
defined by your own heart. We all
have to make our own decision as o

“When obtained from a legitimate
source, the FCC Form 610
includes sufficient instructions
to renew your license.”

that he is such a nice guy that he just
thought he'd remind you of the up-
coming expiration of your license and
give you the chance {o renew it
through his company for a measly $5.

Wait a minute. | thought there was
no fee involved with an amateur radio
license. Oh, | see. Buried within the
instruction sheet that comes in the
mailing is the notice that “The FCC
does not charge a fee to renew your
license. The $5.00 fee is to reim-
burse The W5YI| Group for the ad-
ministrative costs involved in operat-
ing a notification and renewal ser-
vice." The instructions then go on to
mimic the FCC instructions that
somehow became separated from
the 610 before being inserted into
the envelope, and conclude with a
large and boldfaced reminder to "Re-
turn this letter, FCC Form 610 appli-
cation, and copy of your license
along with the $5.00 fee in the en-
closed envelope today!”

As the skunk said, “Is it me, oris it
starting to stink in here?”

When you consider the average
age of an amateur radio operator
and realize that many of these pack-
ages will be received by elderly peo-
ple, it is more than deplorable. If you
are about to write me a letter about
how the above-quoted disclaimer

what defines our values and ethics.
We all decide what our integrity and
character are worth. Is the integrity
of The W5YI Group worth about five
bucks?

If you are confused as to how to
complete an FCC Form 610, ask for
help from someone on your local re-
peater or at your next ham club
meeting. If you are friends with a
ham who might be taken in by this
kind of a scheme, ask them when
their license expires and help them
to get it renewed. If they can’t pro-
duce a copy of their license and don't
know when it expires, help them to
find out.

When obtained from a legitimate
source, the FCC Form 610 includes
sufficient instructions to renew your
license. Anyone who could manage
to pass an amateur radio exam (or,
for that matter, anyone who had
enough brains to figure out how to
obtain a license without taking the
test) can certainly figure out how to
write their own name and address
and check the appropriate boxes.
One thing the FCC Form 610 also in-
cludes that somehow was omitted
from The WB5YI| Group’'s package Is
the address of the FCC, which is the
only place any of you need to be
sending a license renewal. 73]
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PROPAGATION

Jim Gray W1XU
210 East Chateau Circle
Payson AZ 85541

August has middle-of-summer type
propagation conditions, and you can't ex-
pect a particularly good month for HF
DX. The Solar Flux continues to decline
and the usual summer “blahs™ are upon

us, along with hot weather

Jim Gray W1XU

the chart, and often on Fair (F) days.
Thunderstorm activity usually abates
several hours after sunset, but QRN will
obscure weak signals. Day and night
short skip will occur on many days, with
daytime skip averaging up to 1,000 miles
and nighttime skip up to 2,000 miles. Be-
ware of high absorption levels around lo-

throughout  cal noon.

most of the Northern Hemisphere.

The worst days are expected to occur
on the 1st, 12th-14th, and again on the
28th-31st. The best days are expected to
be 5th-8th, and 18th-24th. Other days, as
indicated, will be Fair or trending between
Fair and Good or Poor. It looks like we
may expect some severe geophysical
conditions surrounding the 28th for a day

or two either way. The 1st

emerging from some severe conditions
on or near the last two days of July. As
you know from following these reports

over the years, we can miss

two from the predicted dates in either di-
rection, but be particularly alert on the

first few and last few days of
the month, keeping an ear
tuned to WWV and to your
local weather stations.

10 and 12 Meter Bands

Sporadic E during day-
light hours on many Good
days (G), with strong skip
signals from 500 to 1,500
miles, and with abrupt termi-
nation of contact as the ion
cloud moves out of range.

15 and 17 Meter Bands

Good sporadic E con-
tacts between 300 and
1,300 miles on most Good
(G) days. Also, you may find
trans-equatorial skip into the
Southern Hemisphere, with
decent but nol outstanding
signal strength.

20 Meter Band

Consistent DX to most
parts of the world on Good
(G) days during daylight
hours, and on particularly fa-
vorable days, often until mid-
night local time. This band
will be your DX workhorse.

30 and 40 Meter Bands

Nighttime DX between lo-
cal sunset and sunrise ought
to be good-to-excellent on
days marked Good (G) on

80 and 160 Meter Bands

Forget any daytime activity, but when
conditions are Good (G) you may well
discover occasional DX at night, espe-
cially when QRN from thunderstorms
isn't present. There will be few, if any, re-
ally good DX contacts on 160 or 80 dur-
ing July. Short skip at night, however,
can be pretty good out to about 1,000
miles or so.

Always listen to WWYV and the propa-
gation forecasts at 18 minutes after any
hour, when up-to-date reports of Boulder
K and A indexes are given along with
solar flux readings.
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FT 1 1 R / | “Look, alphanumeric
" 1R display and a 4.8V
» Frequency Coverage:

Wide Receiver Coverage:

FI-11: 110-180 MHz RX,

144-148 MHz TX

FT-41: 430-450 MHz RX/TX
» Selectable Alpha Numeric

Display

Y,
“Small and thin — @@ /

with a full sized keypad!
How'd they do that?”

“Yaesu did it again!”

* New Compact Battery Design
4.8V produces 1.5 Watts
9.6V produces Full 5 Watts"

» 150 Memory Channels %
(75 when Alpha Numeric) '
AM “Aircraft” Receive
(110-136 MHz)

* Small Compact Size w/ Easy
Operation (measures only

OTRALCY
Save

4Hx 2/ Wx 1°D)

« Rx/Tx Battery Savers NEW Alphanumeric

» High-efficiency MOS FET Power Display
Module First time for Yaesu HT
* Large Back-Lit Keypad and Full function LCD

Dlﬂﬂia‘_r'

* Up/Down Volume/Squelch
Controls

* Built-in DTMF Paging/Coded
Squelch
Automatic Power Off (APQ)

* Accessories:
FNB-31 4.8V, 600 mAh Battery
FNB-33 4.8V, 1200 mAh Battery
FNB-38 9.6V, 600 mAh Battery
FBA-14 6 AA Size Battery Case
FTS-26 CTCSS Decode Unit
NC-50 Dual Slot 1-Hour Desk

Gharger

combines letters and
» nNumbers.

NEW Up/Down
Thumb Control
with Volume and
Squelch Bar Graph.

No other radio has
this. Back lit, too!

CA-10 Charge Adapter NEW Compact
(required w/ NC-50) Battery Design
“FT-11 Only.
FT-41, 3.5 Watts 4.8V gets you
1.5 Watts. A first
for amateur radio.

World$s smallest size HT with a full sized keypad
Measures only: 4'Hx 2/4"W x 1"D

Small“ is relative, isn't it? It could check out all the new features. Like the You see it's not a small time
mean size — which in this case it does. alphanumeric display. This Yaesu HT performer. Just small sized. The FT-11R.
And, it could mean “reduced”, which it first, lets you tag your favorite frequency  Another small example of Yaesu

doesn’t! Nothing missing from the hot by name, call sign or number. Or,the new superiority. See your dealer today!

new FT-IIR HT from Yaesu except bulk! “voltage stingy” battery. It’s an industry

You're going to wonder just how all the  first for amateur radio. Smaller and com-

features of this full-function radio fit in.  pact, the 4.8V battery gives vou 1.5 watts Y A E S l l
Until you remember Yaesu pioneered on TX. And, if that’s not enough, there’s

2-way radio micro technology. an optional drop in, dash mount battery Performance without compromise™
To see what this really means to you, charger.

© 1993 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700

Specifications subject 1o change without notice. Specifications guaranteed only within amateur bands. Some accessones and/or options are standard in certain areas. Check with vour local Yaesu dealer for speciic details
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FM DUAL BANDER

Information at your fingertips. Everything you need to know about operating
the new TH-79A FM dual-bander (144MHz/440MH2z) can be viewed in its
unique dot-matrix LCD with alphanumeric display. No need for the manual.
In addition to this innovative guide function, the TH-79A sports a user-
frendly menu system, providing easy access to the many powerful features
of this shim-line handheld transceiver. Such as 82 non-volatile memory chan-
nels with ID, DTSS and page functions, and a DTMF memory function for
auto-dial operation. Full-crossband duplex operation is available, as is the
ability to receive two frequencies on the same band (VHF+VHF or
UHF+UHF) simultaneously. And thanks to the FET power module, long
hours of operation are possible on one charge. With the TH-79A, transceiv-
er technology enters the 21st century.

KENWOOD COMMUNICATIONS CORPORATION

AMATEUR RADIO PRODUCTS GROUP

P.O. BOX 22745, 2207 East Dominguez St., Long Beach, CA 90801-5745

«Customer Support/Brochures (310) 639-5300

*Repair Locations/Parts (800) KENWOOD eBulletin Board Service (BBS) (310) 761-8284
KENWOOD ELECTRONICS CANADA INC.

94ARD-0870 S070 Kestrel Road, Mississauga. Ontano, Canada L5T 158

1\ On-Board Guidance System |

*Specfications guarantesd for Amateur bands ondy.
“Permits requred Speclications guarantsed for Amatesr hands onty

KENWOOD
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