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Fixed, mobile or portable, ICOM’s new IC-725  GLOBE-SPANNING OPERATION! directly into the IC-725. Wide impedance
delivers band-commanding performance. The Full Featured Operation! 26 tunable memories ~ matching range. Mating whip unit (AH2-B)
easy-to-operate 1C-725 reflects [COM’s world- with Band Stacking Registers which enable you bolts o auto’s frame, works Ea{}- 10 meters.
renown excellence in circuit designs, versatility o store a Ermuency switch bands, and retum to

and dependability. Your enjoyment s also gua- the stored frequency « 10Hz cigital frequency

ranteed with ICOM’s one full year warranty! display » Three tuning rates » Three scan

SMALL SIZE, BIG PERFORMANCE! modes  Highly effective Noise Blanker « RIT
Extraordinary Performance! Includes; 160 o Senn-QS]( CW e Optional narrow CW
through 10 meter operation 100 watts output ~ titer ® Built-n AH-3 LUHITU"ET e [C-725 mea-

o Shortwave reception from 100kHz to 33MHz ~ Sures only 9.0 x 3.7x 94 inches (H, W, D). First in Communications
o SSB, CW and AM modes (FM optional) e Optional AH-3 automatic and remote antenna COM America Inc. 2380- 118 Ave. NE. Bellevwe. WA 38004
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LOOKING FOR AN AUTOPATCH

OR REPEATER CONTROLLER?

PRIVATE PATCH V 510SA-II 510SA
Auto-dialer 90 phone numbers None None
Last number redial Yes No No
Hook flash Yes No No
Programming keyboard Built-in Plug-in None
Programming digital display Yes No No
Noise filter 5 pole 2 pole 2 pole
Regenerated DTMF dialing Yes No No
DTMF decode LED Yes No No
Selectable VOX simplex, sampling simplex,
duplex and repeater controller operating modes Yes No No
Number of keyboard selectable sampling
mode VOX enhancement ratios 8 2 None
Operates through repeaters Yes No No
Method of connection to base radio Internal Internal Internal
or External Only Only
CPU program memory 8k 2k 2k
Busy signal disconnect Yes No No
Dialtone disconnect Yes No No
Selectable three digit repeater mode on/off code Yes No No
Remotely controllable internal aux relay Yes No No
Optional CTCSS board available Yes No No
Optional voice delay board available Yes No No
Warranty 1 Year 6 Mo. 6 Mo.

When you compare Private Patch V to the
competition, the choice is clear!

ADDITIONAL FEATURES

* USER PROGRAMMABLE CW ID
* DIAL ANY PRE-SELECTED NUMBER BY PRESSING
THE MIC BUTTON FIVE TIMES.
* COMPLETE PATCH STATUS BEEPS
* FRONT PANEL STATUS LEDS
* HALF DUPLEX PRIVACY MODE (with beeps)
* SELECTABLE CONNECT CODE 1-5 DIGITS
« SELECTABLE TOLL OVERRIDE CODE 2-5 DIGITS
* SELECTABLE DISCONNECT CODE 1-5 DIGITS
» SELECTABLE TOLL RESTRICTION:
« First digit lockout
v Prefix lockout
» Digit counting
* SELECTABLE ACTIVITY/TIMEOUT TIMERS
e RINGOUT
(Receive your calls in the mobile)
* RING COUNTING
(Ringout alerts after pre-selected no. of rings)
* REMOTE BASE
(Use your base radio from any telephone)
* LAND TO MOBILE SELECTIVE CALLING
* INTERNALLY SQUELCHED AUDIO
* MOV LIGHTING PROTECTORS

* SELECTABLE TONE OR PULSE DIALING

/ #ﬁ 9_/ 60NNECT SYSTEMS INC.

Note built-in programming keyboard and digital
display just above keyboard.

2064 Eastman Ave. #113 » Ventura, CA 93003
Phone (805) 642-7184 » FAX (805) 642-7271
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Have you been trawling the bounding main for a new product? We have just
netted it—the TP-38 microprocessor controlled community repeater panel which
provides the complete interface between the : R S T
repeater receiver and transmitter. Scuttle
individual tone cards, all 38 EIA standard
CTCSS tones are included as well as time and hit accumulators, programmable
timers, tone translation, and AC power supply at one low price of $595.00. The $595.00 each
TP-38 is packed like a can of sardines with features, as a matter of fact the only $59.95 DTMF module
additional option is a DTMF module for $59.95. This module allows complete $149.95 Digital CTCSS mod

offsite remote control of all TP-38 functions, including adding new customers or

deleting poor paying ones, over the repeater receiver channel. wit}
Other features include CMOS circuitry for low power consumption, non-volatile . ilﬂble 3
memory to retain programming if power loss occurs, immunity to falsing, pro- NowW m‘l rICSb

grammable security code and much more. The TP-38 is backed by our legendary ig'ltﬂ
| year warranty and is shipped fresh daily. Why not set passage for the abundant waters D
of Communications Specialists and cast your nets for a TP-38 or other fine catch.

COMMUNICATIONS SPECIALISTS, INC. Q
B 426 West Taft Avenue + Oranae, CA 92665-4296 D
Local (714) 998-3021 « FAX [?14%%?4-:3420 =
Entire US.A. 1-800-854-0547 e




MFJ multi-mode
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9 modes for onl
Amateur radio’s most versatile multi-

mode data controller - the MFJ-1278 -lets
you join the fun on Packet, AMTOR,
RTTY, ASCII, CW, Weather FAX, SS5TV,
Navtex and gives you a full featured
Contest Memory Kever mode . . . you get
9 modes . .. for an affordable $249.95.

Plus you get MFJ's new Easy
Mail™ Personal Mailbox so you and your
ham buddies can leave messages for
each other 24 hours a day.

You'll find it the most user friendly of

all multi-modes. It's menu driven for ease
of use and command driven for speed.

A high resolution 20 LED tuning
indicator lets you tune in signals fast in
any mode. All you have to do is to center
a single LED and you're precisely tuned
in to within 10 Hz -- and it shows you
which way to tune!

Plus you get 32K RAM, KISS for
TCP/IP, high performance HF/VHF/CW
modems, software selectable dual radio
ports, AC power supply and more.

All you need to join the fun isan
MFJ-1278, your rig and any computer
with a serial port and terminal program.

You can use the MFJ Starter Pack to get
on the air instantly. It includes computer
interfacing cable, terminal software and
friendly instructions ... everything you
need. Order MFJ-1282 (disk)/ MFJ-1283
(tape) for C-64/128/VIC-20; MFJ-1284 the
IBM or compatible; MFJ-1287 for
Macintosh, $24.95 each.

Packet

MFJ's new generation packet mode
gives you genuine TAPR software and
hardware plus many MFJ enhancments
like the Easy Mail™ Personal Mailbox.

A new KISS interface makes the
MFJ-1278 TCP/IP compatible.

Extensive tests published in Packet
Radio Magazine (*"HF Modem Perform-
ance Comparisons’’) prove the TAPR
designed modem in the MFJ-1278 gives
better copy with proper DCD operation
under all tested conditions than the other
modems tested.

New AMTOR mode!

Now MFJ-1278 has a new AMTOR
mode, making it the only controller to
feature nine digital modes.

MFJ-1278 transmits and receives
AMTOR and includes all AMTOR modes:
ARQ (Mode A), FEC and MODE S (Mode B).

Baudot RTTY

You can copy all shifts and all
standard speeds including 170, 425 and
800 Hz shifts and speeds from 45 to 300
baud. You can copy not only amateur
RTTY but also press, weather and other
exciting traffic.

You can transmit both narrow and wide

data controller

e

shifts. The wide shift is a standard 850 Hz
shift with mark/space tones of 2125/2975
Hz. This lets you operate MARS and
standard VHF FM RTTY.

ASCII
You can transmit and receive 7 bit
ASCII using the same shifts and speeds as
in the RTTY mode.

cCw

You get a Super Morse Keyboard mode
that lets you send and receive CW
effortlessly, including all prosigns -- it's
tailor-made for traffic handlers.

A huge type ahead buffer lets you send
smooth CW even if you ""hunt and peck™,

You could store entire QSOs in the
message memories, if you wanted to!
You can link and repeat any messages for
automatic CQs and beaconing. Memories
also work in RTTY and ASCII modes.

A tone Modulated CW mode turns
your VHF FM rig into a CW transceiver for
a new fun mode. It's perfect for
transmitting code practice over VHF FM.

An AFSK CW mode lets you ID in CW.

You also get a random code generator
that’ll help you copy CW faster.

Weather FAX

You'll be fascinated as you watch
WEFAX signals blossom into full fledged
weather maps on your Epson or IBM
graphics compatible printer.

Automatic sync and stop lets you set
it and leave it for no hassle printing.

You can save FAX pictures and
WEFAX maps to disk if your terminal
program lets you save ASCII files to disk.

Pictures and maps can be saved to
disk or printed to screen in real time or

from disk if you have an IBM or
Macintosh with the MFJ Starter Pack.

You can transmit FAX pictures right
off disk and have fun exchanging and
collecting them.

Slow Scan TV

The MFJ-1278 introduces you to the
exciting world of slow scan TV.

You can print slow scan TV pictures on
any IBM or Epson graphics compatible
printer. If you have an IBM or Macintosh
you can print to screen and save to disk
with the MFJ Starter Pack.

You can transmit slow scan pictures
right off disk. If your terminal program
lets you save ASCII files you can save
pictures from over-the-air QSOs.

MB

MFJ ENTERPRISES, INC.

Box 494, Miss. State, MS 39762
601-323-5869 Telex: 53-4590 MFJSTKV

You can transmit and receive 8.5, 12,
17, 24. and 36 second black and white
format SSTV pictures using two levels.

Contest Memory Keyer

Nothing beats the quick response of a
memory keyer during a heated contest.

You'll score valuable contest points by
completing QSOs so fast you'll leave your
competition behind. And you can snag
rare DX by slipping in so quickly you'll
catch everyone by surprise.

Message memories let you store contest
call, name, QTH, rig info -- everything you
used to repeat over and over,

You get iambic operation, automatic
incrementing serial numbering, weight
control to penetrate QRM and more.

More Features

Tuarn on your MFJ-1278 and it sets
itself to match your computer baud rate.
Select your operating mode and the
correct modem is automatically selected.

Plus. .. printing in all modes,
threshold control for varying band
conditions, tune-up command, lithium
battery backup. RS-232 and TTL level
serial ports, watch dog timer, FSK and
AFSK outputs, output level control,
speaker jack, key paddle jack, test and
calibration software, Z-80 at 4.9 MHz, 32K
EPROM, and socketed ICs, FCC approved.
Ox1%ex9% in. 12VDCor 110VAC.

Get yours today and join the fun crowd!

New Firmware Update

A new KISS/AMTOR/Navtex Firmware
update is available to MFJ-1278 owners.

MFJ's powerful update is the most
reasonably priced mulit-mode upgrade
by any manufacturer. Contact your
dealer or MFJ for yours today!

MFJ Packet Radio
MFJ-1274

$149°s

MFJ-12708
$129°°

MFJ-1270B super clone of TAPR's
TNC-2 give you more features than any
other packet controller -- for $129.95.

You can double your fun by operating
both VHF and HF packet because you
get high performance switchable
VHF/HF modems.

You get the Easy Mail™ Personal
Mailbox with soft- itioned memory
so you and your ham buddies can leave
messages for each other 24 hours a day.

In MFJ's new WeFAX mode you can
print full fledged weather maps to
screen or printer and save to disk using
an IBM compatible or Macintosh
computer with an MFJ Starter Pack.

A new KISS interface lets you run
TCP/IP. They also come NET ROM
compatible -- no modification needed!

You also get 32K RAM, a one-year
unconditional guarantee and you can
use 12 VDC or the included 110 VAC
power supply.

For dependable HF packet tuning, the
MFJ-1274 gives you a high resolution
tuning indicator that’s accurate to
within 10 Hz -- and it's only $20.00
more. Add $5 each shipping/handling.

FOR YOUR NEAREST DEALER
or to order call toll free

800-647-1800

One Year Unconditional Guarantee

MFJ . .. making quality affordable

CIRCLE 24 ON READER SERVICE CARD




Number 1 on your Feedback card

Welcome, Newcomers!

VHF-AND-ABOVE ANTENNAS

VHF is not just a name for the band of TV
channels from 2 to 13. It means Very High
Frequency, and it applies to that band of
frequencies from 30 MHz to 300 MHz. Of
course, the frequencies for TV channels 2-13
are contained in this range, as well as many
other services. The amateur radio service has
three VHF bands, and many bands above
VHF. The next segment of the spectrum
above VHF is UHF (300-1000 MHz), and
above that, the microwave bands (1000-
300,000 MHz).

73 Magazine has in the past devoted issues
to antennas covering the whole radio fre-
quency spectrum. The subject of antennas
has become so broad, however, that we can’t
begin to do justice to its entirety in a single
issue, Therefore, this issue focusses on
VHF-and-above antennas, and the Septem-
ber issue will focus on antennas for 30 MHz
and below.

From Heah to Theah

Why divide the spectrum at 30 MHz? The
reason is that propagation characteristics
change radically at this point. The iono-
sphere refracts waves below 30 MHz back to
Earth, which in turn refracts the waves back
to the ionosphere. Waves often travel around
the Earth in this vertical zig-zag pattern. It is
this kind of propagation—sky wave propaga-
tion—which allows us to hear transcontinen-
tal shortwave stations, and distant AM sta-
tions at might.

Waves above 30 MHz pierce the iono-
sphere and zip out into the Cosmos. Unsus-
pecting alien societies in different solar sys-
tems may hear all about a VHFer's new rig or
the latest Star Trek film. Earth-bound VH-
Fers, however, have to hear about it via the
tropospheric wave. This wave is useful only
when there is a direct clear path between the
transmitter and receiver. This is the kind of
propagation used for television, or between a
ham's mobile transmitter and a repeater.
Normally, only line-of-sight tropo propaga-
tion is available to VHF-and-above enthusi-
asts.

However. ..

One late spring night I was watching Chan-
nel 5 on TV, which normally receives a
Boston station located about 80 miles away
from my home. All of a sudden, I was hearing
(though not seeing well) strictly Canadian
news. After a few minutes, the TV station
identified its location as Ottawa—over 300
miles away! For a brief period, its signal
overrode the Boston station located only a
quarter of the distance away. How could this
happen?

We chose this month for VHF-and-above
antennas for a very good reason. The spring
and summer in the Northern Hemisphere,
with all its active weather, creates conditions
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which allow VHF-and-above tropo waves to
propagate well beyond line-of-sight—some-
times thousands of miles!

The most common DX VHF-and-above
propagation mode is tropospheric bending
and ducting. The above-mentioned Ottawa
station came into southwestern New Hamp-
shire through a tropo duct. Another useful
mode is sporadic E.

There are other DX VHF-and-above prop-
agation modes which occur throughout the
year, but the two above produce the most

spectacular DX with even a relatively simple
station set-up.

Go Forth and Propagate

Fascinated with VHF-and-above propaga-
tion and antennas? There are many fine
sources of information on this, several of
which are in 73 . Arliss Thompson's “*Aenal
View'" column is an excellent monthly anten-
na tutorial for beginners. Chuck Houghton's
**Above and Beyond’' column discusses the
latest happenings in the world of VHF and
above, and it's ideal for those beyond the
beginner level. And, of course, there's The

ARRL Antenna Handbook.
Hope to see you on VHF-and-above
DX! ...de NSIB
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Number 2 on your Feedback card

~ INever say pie

Wayne Green W2NSD/1

Did the 220 MHz Loss
Get Your Attention?

Judging from some recent letters,
the August loss of 40% of the 220 MHz
band actually managed lo get the at-
tention of some old-timers. Good grief,
is it possible that Wayne may be right?

Yes, | warned you that unless we
made some substantial changes, the
FCC was going to start whittling down
our ham bands. | also mentioned that,
once we lose a ham band, we aren’t
aver going to get it back.

If we'd gone to the FCC with a realis-
tic plan for the use and development of
220, I think we might have been able to
hold on to it. But the FCC is well aware
of the drop in new licensees and the
age of the average ham, so they took
the practical approach. It was us or
UPS, and UPS had more political clout.

So, what can we do?

~ Well, if we want to stop the blood-let-
ting, we've got to get some growth. We
need to figure out how to attract young-
sters, or we're dead.

The Joy of Building

One thing we haven't tried yet is to
get youngsters interested in amateur
radio for the same reasons we did
when we were young: building. I've
been writing in my editorials for several
years asking you to build small home
construction projects and write 'em up
so | can publish them in 73. That's why
| started 73 in the first place 28 years

One of the reasons | got fired from
CQ had to do with my insisting on pub-
lishing construction projects. The pub-
lisher wanted to publish just monthiy
columns. Much cheaper. So when |

was fired as editor and decided to start
/3, my basic idea was to publish as
many construction projects as | could.
And | did.

it's more difficuit today, | grant you.
When | started 73 back in 1960, there
were over 850 ham radio stores, all
carrying parts. Most of them had long
counters of parts bargains, so we all
loaded up with everything we thought
we'd need. | had drawers full of resis-
tors, more drawers of capacitors, car-
tons of tubes, sockets, connectors,
Jacks, terminal strips, boxes of chassis
and panels—plus a machine shop with
a metal brake, a drill press, and a metal
punch. . .and | used 'em.

| had cartons of variables pots, coils,
coil wire, high voltage wire, power
transformers, audio transformers.
When | moved to New Hampshire in
1962, it took four large truck loads to
move all my stuff up here. I'd been
stocking up on parts for 25 years, and
you wouldn't believe my junk box.
Hams used to bring their wives o see
my Brooklyn cellar workshop and say,
“/And you thought my ham shack was a
mess!"’ | had four garages full of ham
equipment and parts.

| had surplus by the ton. Transmit-
ters, test equipment, Teletypes, receiv-
ers, transceivers. As for parts, if | found
a bargain, I'd buy a dozen just in case. |
had cartons of toggle swilches, mi-
croswilches, push-button switches,
slide switches, and relays of every kind
from microminiature to high power

kluges.
Getting Parts for Building

Alas, the same 1963 Incentive Li-
censing fire storm that killed off the

WB4LIR

ST. SIMC

IS ISLAND, GA

= T

e R

QSL OF THE MONTH

To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte.
202 N., Peterborough NH 03458, Attn: QSL of the Month. Winners

receive a one-year subscription (or extension) to 73. Entries not in

envelopes cannot be accepted.

6 /73 Amateur Radio » April, 1989

growth of amateur radio—and that
killed about 90% of the ham dealers
and 99% of the manufacturers—also
virtually wiped out our parts suppliers.
Today you have a choice of a few odds
and ends from Radio Shack or some
mail order houses, such as Ramsey,
and some surplus houses, such as
Meshna. You dont just go out and buy
parts any more.

With the loss of our consumer elec-
tronic industry to Japan, the need for
parts to be made in the US has almost
disappeared. Today most of the parts
we see are imported from Japan,
American defense contractors who
have to use American-made parts are
forced in many cases to use virtually
custom-made parts, even for simple
items such as one-Watt resistors. This
increases the cost from about a half
cent 1o a couple of dollars each. Such
are the insanities of military contracts.
We're blowing millions on such crazy
things.

You've read about the Akihabara
section of Tokyo where there are hun-
dreds of small shops selling electronic
parts. The Japanese youngsters
throng to Akihabara by the thousands
to buy parts so they can build. The
Japanese ham magazines have a
wealth of interesting construction
projects, which may be one of the rea-
sons why there are so many young
Japanese hams.

About the last bastion for ham parts
in America are at hamfests such as
Dayton. There you'll find the long coun-
ters piled high with parts—just about
anything you could want. There were
some in Atlanta, but Dayton is King.

Now | realize that getting parts is
difficult, but | also know that if you want
to get them badly enough, you'll find a
way. What do you need parts for? |
want you to get busy and start building
small construction projects and writing
‘em up so | can publish them in 73and
help us get youngsters into building.

You have time to write. Yes, you
need some relaxation, but the average
family watches TV 7.5 hours a day.,
We're not talking relaxation here,
we're talking wasted lives. It's no won-
der our kids have no concept of work-
ing or achievement. Look at the exam-
ples we're setting for them!

If you'd get at it, you could whip up at
least one construction project a month.
I'd not only pack 73 with them, I'd start
getting ads for parts. Some en-
trepreneurs would start i ing parts
from Japan and we'd have more paris
to work with. Who knows, we might
eventually get kids into building and
end up with enough engineers and
technicians to get back some con-
sumer electronic manufacturing. The
next thing you know, we'd start seeing
some parls being made in America
again. If | get too many construction

continued on p. 90




HF transceilver
TS-940S—the standard of
performance by which all
other transceivers are judged.
Pushing the state-of-the-art
in HF transceiver design and
construction, no one has been
able to match the TS-940S in
performance, value and reli-
ability. The product reviews
glow with superlatives, and
the field-proven performance
shows that the TS-940S is
“The Number One Rated HF

: 5

Transceiver!
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AF signal spectrum

AF tune operation
eThe AF TUNE tunction reduces
irterfering signals and while noise
e This ftunction should only be used
guting operalion n the CW mooge

1. CW VBT 3.
= = Desirad Hi-Cul Lo-Cut
71 T signals SLOPE | - - SLOPE
| (CW) TUNE - - TUNE
I Interfenn Wnterfering 4 ,,D_-
'l':m:rmﬂ u g ot : prcai X EE;
an )
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f }‘_ \ '\ (CwW)
CW VBT SSB SLOPE TUNE
l 4. interfesing signal
uuu_gnn-r S ICWI

i
Interfering signal is in the center

of the desired signal

1) CW Variable Bandwidth Tuning. Vary the
passband width continuously in the CW, FSK,
and AM modes, without affecting the center
frequency. This ettectively mimimizes QRM
fram nearby S5B and CW signals.

2) AF Tune.Enabled with the push of a button,
this CW interference fighter inserts a tun-
able, threepole active filter between the SSB/
CW demoduiator and the audio amplifier. Dur-
ing CW QS0s, this control can be used to
reduce interfering signals and noise, and
peaks audio frequency response for optimum
CW performance

3) SSB Slope Tuning.Operating in the LSBand
USB modes, this front panel control allows
independent, continuously vaniable adjust-
ment ofthe high orlowfrequencyslopesofthe
|F passband. The LCD sub display illustrates
the filtering position

4) IF Notch Filter. The tunable notch filter
sharply attenuates interfering signals Dy as
much as 40 dB_As shown here, the interfering
signal 1s reduced, while the desired signal
remains unaffected. The notch filter works in
all modes except FM
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Uther vital operating func
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Double Take!

KENWOOD 144/440MHz FM DUAL BANDER TM-721A VoL —@)—MAIN

SCAN SHIFT TONE REV MUTE ABC. DUAL BAND

N\

Mz
MAIN 1, 5uB gaLanNCE <«=aantiflll sus soL LOW

N | ]
ACTUAL SIZE FRONT PANEL

— “'?‘ |l R 9 * 30 multi-function memory channels. ¢ Dual antenna ports.
E ‘\\fﬂ = @m_‘l 1 14 memory channels and one call e TM-621A has auto offset.

channel for each band store frequency,

~ ,
144/220 and 144/450 MHz repeater offset, CTCSS, and reverse. Al iun!:e;fier?.h?ﬂ' Wbt o1l
FM Dual Banders Channels "A" and “b" establish upper < g;gﬁi;j :";jfiir'];:[quaj ;ﬂ i: :jﬂ
Once again, Kenwood brings you and lower limits for programmable band - e 5 n-ei "”Er'_li oole t}ljJﬁt-iT:I 5 :.LT ’ nJal
another Dual Bander First! The scan. Channels “C" and "d" store transmit TSU-6 Péedéd f:; ﬁeﬁiﬁde %4 P
TM-621A is the first 144/220 MHz FM and receive frequencies independently e N : hﬂ; | ur-._." PRV s
Dual Bander. The Kenwood TM-621A 107 “0dd splits? i e G
and TM-721A (144/450 MHz) re- *49 Watts.on 2m, 35 watls oh /U Cm. I-::c:kﬂ"mu.t‘j:*nrj priority u;ajfiiﬁh ‘fuﬂféi!bﬁ
defines the original Kenwood “Dual 25 watts on 1-1/4 m. Approx. Swatts i 8 :d X ' 5 RS |
Bander” concept. The wide range of low power, e eaiie L e TV SRy
innovative features includes a dual * Automatic Band Change (A.B.C.) e s |
channel watch function, selectable Automatically changes between main * 16 key DTMF mic. included.
full duplex operation, 30 memory and sub-band when a signal is present. ® Handset/remote control option
channelgrextended frequenty e Dual watch function allows VHF and {RC'1U}
coverage, large multi-color dual UHF receive simultaneously. * Frequency (dial) lock.
digital LCD displays, programmable * Each function key has a unique tone e Supplied accessories: 16-key DTMF
scanning, and more! for positive feedback. hand mic., mounting bracket, DC cable.
» Extended receiver range (138.000- e Balance control and

173.995 MHz) on 2 m; 70 cm coverage separate squelch

s 438.000-449.995 MHz; 1-1/4 mcover- controls for each
age is 215-229,995 MHz. (Specifications band.
guaranteed on Amateur bands only. Two
meter transmit range is 144-148 MHz.
Modifiable for MARS/CAP. Permits
required.)

» Separate frequency display for
“main” and “sub-band.

¢ Call channel function. A special
memory channel for each band stores
frequency, offset, and sub-tone of your
favorite channel. Simply press the CALL

TM-721A shown with optional RC-10

key, and your favorite channel is selected! \ 4
Optional Accessories:
* RC-10 Multi-function handset/remote mobile speaker = PG-2N DC cable » PG-3B

controller = PS-430 Power supply ® TSU-6 DC line noise filter » MC-60A, MC-80,

CTCSS decode unit * SW-100B Compact MC-85 Base station mics. » MA-700 Dual Eggﬁggﬁ%gﬁ%i%ﬁEgagﬂﬁgﬁoup
SWR/powerivolt meter e SW-200B Deluxe band (2 m/70 cm) mobile antenna (mount PO.BOX 22745, 2201 E. Dominquez Street
SWR/power meter SWT-1 2m antenna not supplied) « MB-11 Mobile bracket Lbﬁg Beach Cﬁ; QGEDT—'EME 3 &
tuner= SWT-2 70 cm antenna tunere SP-40 = MC-43S UP/DWN hand mic.« MC-48B :

P.0.BOX 1075, 959 Gana Court
3 P Mississauga, Ontario, Canada L4T 4C2
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Number 3 on your Feedback card

EDITED BY BRYAN HASTINGS NS1B

Home-brew
Contest
Deadline

You haven't yet gotten
around to writing up your
home-brew project to submit to
our Home-brew IV contest?
Now you have a reprieve—we
have moved forward the deadline
for article submissions for this
contest by three months. Please
note that the new deadline is July
1, 1989. (See announcement in
box.) Ham fame and fortune still
await you—but only for a few
more months!

Looking West

Bill Pasternak WAGITF's
Looking West FM column has
gone bi-monthly. Bill has agreed to become
our primary QRX news supplier using the fa-
cilities of the worldwide Westlink all-volunteer
organization.

U4MIR Comes
To Life

Stations around the world have been re-
porting hearing and working U4MIR. Ac-
cording to Hans ZS6AKV, stations in south-
ern Africa worked the new Mir station as early
as Thursday, February 9. Since then, stations
in Britain, Eastern Canada, and Europe have
reported contacts.

Alex has made most of the contacts on
145.550 MHz simplex, and a few on 145.650
MHz simplex. Alex has kept the same operat-
ing hours as Musa U2MIR—1900 UTC and
later, in the period between the cosmonauts’
dinner hour and lights-out. Mir's operations
schedule is on Moscow time, which is three
hours ahead of UTC.

Bill VE3EFX reports that the new opera-
tor's name is Alexander, or “*Sasha."” His En-
glish is poor and he seems to have trouble
with callsigns—please speak slowly and dis-
tinctly, and stick to standard ICAO phonetics.

Pat G3IOR reports that a new crew will go
up in April, and is now receiving amateur ra-
dio instruction. Continue to QSL via Boris
Stepanov UW3AX, PO Box 679, Moscow
107207, USSR.

Nomadness Grows!

Those of you who have been reading 73 in
‘88 will be familiar with Steve Roberts
N4RVE and his roving piece of tech-wiz-

Atlas Radio Busted!

On January 26 1989, Postal Inspector Martin Bi&g_eiman arrest-
ed Michael J. Harrison, 36, at his residence of 431 Windsor Place,
Oceanside, New York. Harrison was charged with mail fraud and
wire fraud. He was arraigned in US District Court, Eastern District
of NY. Brooklyn NY on January 26th 1989 before US Magistrate
Allyne Ross. Harrison was released on a $25,000 Personal Recog-
nizance Bond.

Victims of this fraud should contact Martin Biegelman via letter
and include the following information: magazine issue of advertise-
ment appearance, product order date, product(s) ordered, copy of
front or back of check or money order sent, form of US mail used,
whether or not the person received what was ordered, what repre-
sentations or misrepresentations were made by Michael Harrison
and/or any other person from Atlas/Dentron, etc., what efforts were
made by the victim to contact Harrison, and Harrison's respons-
e(s), and any other pertinent facts. Please send this info, including
copies of advertisements, letters, receipts, elc., to Martin Biegel-
man, Postal Inspector, PO Box 160, Hicksville NY 11802-0160.

Mail fraud and wire fraud each carries a five-year prison sen-
tence and a $250,000 fine.

ardry, the Winnibiko Il. Steve and YL Maggie
have tempararily alit in Silicon Valley while he
is putting together the Winnibiko Ill. This new
recumbent bicycle will feature, in addition to
commercial communications devices to run
his freelance business from the road, a packet
station, HF, 2 meters, and an OSCAR Mode B
setup, complete with collapsible yagis, and
much, much more!

Steve and Maggie will again take to the road
in the next few months—and they are looking
for free spirits with the needed skills to join
them in their bicycling odyssey! They plan a
full-time on-the-road venture with a variety of
profit centers. This may be the only way to
make a living by riding a human-powered ham
shack while sharpening your professional
skills and expanding your range of contacts.
Sound like a dream? Well. . .it is. Steve's
made this dream a reality for five years.

If this strikes a chord and you want to dis-
cuss it, please write to Steve ASAP at 98 Sud-
bury Drive, Milpitas CA 95035. E-mail users
can leave a message for Steve on GEnie. His
username is WORDY.

No Code
Rererevisited

Two of amateur radio’s premier organiza-
tions are saying the time has come for no-
code. Tucson Amateur Packet Radio (TAPR),
and AMSAT North America, both issued state-
ments that call for the creation of a code-less
entry-level class of amateur license.

After careful consideration, AMSAT's
Board of Directors gave its unanimous sup-
port for a code-free license for operation in the
VHF and higher bands. The Board noted AM-

SAT's very deep concern for pre-
serving the UHF and VHF spec-
trum which they feel will come
under increasing attack from out-
side commercial interests, such
as the recent case on the 1%
meter band.

TAPR president Andy
Freeborn NOCCZ and the TAPR
board voted to support an ama-
teur-initiated proposal to the
FCC to provide for a no-code li-
cense class. TAPR says it recog-
nizes the controversial nature of
this issue, but that it also feels
the adoption of a code-less entry-
level license is critical for the fu-
ture of amateur radio.

Taiwan
Packet
Radio

During a recent visit to Taipei, Taiwan,
two US hams, Wayne Wilson WB8TSO and
Denton Bramwell K70WJ, took part in the
first authorized packet radio operation
from Taiwan. DU1JMG in Manila was the first
station to connect. They left behind their
equipment for the China Radio Association
club station. Look for Tim Chen, BV2A or
BV2B, on 20 meter packet radio.

903 Record?

On 27 November 1988, Dave Halliday
KDS5RO worked Al Ward WB5SLUA on 902
MHz EME (moonbounce) from his QTH to
establish a possible DX record on that
band. Dave’'s station consisted of a 10-foot
TVRO dish modified for Az-El positioning, and
mounted on a single section of Rohn 25G
tower. He fed this system with 220 Watts from
N2WK's Hi-Spec amplifier. Al WB5LUA used
a 24-foot dish fed with about 170W from a
TWT amp. Terrestrial distance for the QSO:
1239 miles.

Rehab Radio
Growing

Radio Time at the St. Judes Hospital sta-
tion in Fullerton, California, will soon be sup-
plemented by a mini version of Rehab Radio
at the nearby Childrens Hospital of Orange
County. The radio activities will be used to
stimulate confined youngsters and encourage
interaction. Most QSOs will be held on 2 me-
ters for portability.

Needed are those of you willing to spend

Continued on page 11
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Compact Break[i\ 4ty

TH-25AT/asa1

New Pocket Portable

fransceivers

The all-new TH-25 Series of pocket trans-
ceivers is here! Wide-band frequency cov-
erage, LCD display, 5 watt option, plus...
e Ffequency coverage: TH-25AT: 141-163
MHz (Rx): 144-148 MHz (Tx). (Madifiable for
MARS/CAP Permits requirea )

TH-45AT: 438-450 MHz
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e Automatic "power off” circuil
e \Waler resistant

e CTCSS encoder /decoder optional (TSU-6),

» Supplied accessories: StubbyDuk, PB-6
battery pack for 2.5 watts output, wall charger,
belt hook, wrist strap, water resistant dust caps

Optional accessories

« PB-5 72 V, 200 mAh NiCd pack for 2.5 W output = PB-6

/2 V,600 mAh NiCd pack = PB-7 72 V. 1100 mAh NiCd pack

« PB-8 12V 600 mAh NiCd far SWoutput = PB-9 72V 600
mAh NiCd with buiit-in charger « BC-10 Compact charger

« BC-11 Rapid charger » BT-6 AAA hattery case = DC-1/PG-2V
UC adapter » HMG-2 Headset with VOX and PTT » SC-14, 15,
16 Solt cases = SMC-30/31 Speaker mics. = TSU-6 CTCSS
decode unit « WR-1Water resistant hag

KENWOOD

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach, CA 90810
P.O. Box 22745, Long Beach, CA 90801-5745



time talking with children and QSLing them.
An important part of their therapy is to pre-
pare cards and letters to send to you in return.
Those taking part will probably receive a most
unusual and certainly very special QSL, but
only if you take the time to send out your own
card after your QSO. Anyone interested in
this very worthwhile project should write to
April Moell WABOPS, PO Box 2508, Fullerton
CA 92633. [Ed Note: April Moell WABOPS is
the wife of 73 Magazine “‘Homing In"’ colum-
nist Joe Moell KOOV ]

Work In 7P-Land

Interested in working in a rare DX spot?
VITA is looking for someone with both radio
and computer expertise to facilitate installa-
tion of equipment both at telecom in Maseru
and user sites in Maseru and rural areas, and
to train system users. Interested parties
should contact Dr. Gary Garriott, 1815 N.
Lynn St., Arlington VA 22209 (703) 276-1800.

Dateline Moscow

British Polar Trek

At you read this, Lawrence G4DMA and
Morag GM1ILL Howell will have left for
Canada once again—to Ward Hunt Island in
the beginning of March for a combination of
providing communications for a British Po-
lar expedition and a 6 meter DXpedition.
This year, they have gear that will permit them
to run 150 Watts on 6 meters, and they will use
two rhombic antennas for the high frequency
links back to the United Kingdom.

The group of scientists making the polar
assault will carry British PRC-319 military
man-pack radio sets with the ability to run up
to 50 Watts PEP out in the 2-4 MHz range.
When not in communications there, Lawrence
and Morag will monitor and operate 14.345
(the European VHF Net 20 Meter Intercom),
28.885 MHz (the normal 10 meter to 6 meter
crossband channel), 50.110 MHz, 144.123
plus AO-13 satellite, and other bands avail-
able to them. Their callsigns will be GM1ILL/
VES8 and GM4ADMA/VES.

All their communications equipment for the
trek has now been environmentally tested by

partial immersion in liquid nitrogen.
Lawrence and Morag will remain at the base
camp to maintain a communications link with
the outside world, and carry out scientific
experiments. Sir Randolph Fiennes is the
team leader, and the goal of the expedition is
to achieve an unsupported walk of about 450
miles to the geographic North Pole by at least
two people. The Howells will maintain radio
contact with the walking party on various fre-
quencies during the entire expedition. Bad
weather aborted their 1988 trek attempt.

Truly Turbo

The British are working on a neural net-
work computer, a device whose memory is
organized in much the same way as a
human brain. US DARPA has estimated
that the human brain contains 10'' neurons,
each having roughly 1000 dendrites, giving
the brain a storage potential of 10'¢ inter-
connects. Since nerves fire at 100 Hz, the
human brain thus has the potential to make
10'® interconnects per second. This is far, far
greater than the CRAY XMP1-2

Computer viruses are the lat-
est of typical Western ills to hit

$$ HOME-BREW IV $$

supercomputer with its potential of
50 x 10¢ interconnects per second.

the Soviet capital. The viruses
have invaded systems in at least
five government-run institutions.
Sergei Abramov, a computer spe-
cialist with the USSR Academy of
Sciences, told Radio Moscow the
first computer virus in the Soviet
Union was found last August. Au-
thorities traced the virus source to
a group of Soviet and foreign
schoolchildren in a summer camp
at the institute.

Private Radio
Docket
88-527

The FCC has proposed a one
megahertz expansion of the 6
meter repeater subbands, from
52-54, to 51-54 MHz. Due to the
increasing number of repeaters in
the 6 meter band, the Six Meter
Club of Southern California and the
Southern California Repeater and
Remote Base Association (SCR-
HBA) filed for this regulatory
change.

The FCC put forth an indefinite
commentary period, to give those
hams who may currently use 51-52
MHz for non-repeater operation an
opportunity to preserve the present
band plan.

73 Magazine again invites all home-brewers to turn their hot
solder into cold cash and prizes, and to get their name in print to
boot. All projects have a chance to appear in the magazine, and we
will handsomely reward the authors of the best of these.

Now for the bounty. Ramsey Electronics sweetened the pot from
their line of frequency counters. First prize is $300, a 10-year
subscription to 73, and a CT-125 1.25 GHz frequency counter.
Second prize is $150, a two-year sub, and a CT-90 600 MHz
frequency counter. Third prize is $75, a two-year sub, and aCT-70
525 MHz frequency counter. All this is in addition to the payment
every author receives for publishing in 73.

Contest Rules

1. Entries must be received by 1 July 19889.

2. To enter, write an article describing your best home-brew
construction project and submit it to 73. If you've never written for
73, send an SASE for a copy of our Writer's Guide, or download it
from CompuServe (Hamnet forum, Library @., filename
“73WRIT"). Be sure to state on the submission that it is for the
Home-brew IV contest.

3. Here's the real challenge: The total cost of your project must
be under $73, even if all the parts were bought new. Be sure to
include a detailed parts list with prices and sources.

4. Qur technical staff will evaluate each project on the basis of
originality, usefulness, reproducibility, economy of design, and
clarity of presentation. The decision of the judges is final.

5. All projects must be original. That is, they must not be pub-
lished elsewhere. There is no limit to the number of projects you
may enter.

6. All purchased articles become the property of 73 Magazine.

8. Mail your entries to:
’ 73 Magazine

WGE Center

70 Rte. 202 N

Peterborough NH 03458-1194
Attn: Home-Brew IV

It's estimated that even a fly's
brain can manage some 10° inter-
connects per second!

Justin. ..

The Soviet/US Goodwill HF
contest will take place 9 April
from 0000-2400 GMT. It is for the
US and the USSR only. There are
two classes: one operator all
bands; and multi-operator, one
transmitter. Modes and bands: SSB,
CW, and mixed on 10, 15, and 20
meters. US hams should call
“CQU." US exchanges should in-
clude QSO number plus the state.
One QSO equals one point—no
multipliers. You can work the
same station on different bands.

See CQ Magazine and the DX
Bulletin for further info.

Thanks

To all who contributed to this
month’'s QRX column. They are
Westlink, Indianapolis Star News,
Worldradio, GEBAUU, AMSAT-NA,
Art Unwin KBO9MZ, KD5RO,
N6BVU, K5ZMS, G3VA, NT2X,
and W2RS (via N6VV 10m packet).
Keep your news items and photos
rolling in to 70 Rt 202 N, Peterbor-
ough, NH 03459-1194, Attn: QRX
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Number 4 on your Feedback card

Powerful Crystal Set

A “something for nothing’’ radio.

his crystal set has several improve-

ments on a classic design. The speaker
volume, though not ear-shattering, is plenty
loud. The cumulative effects of several
““tweaks’’ will allow the set to drive
a speaker. Here's a description of each
improvement.

Ferrite Tuning Coils: 1 used a ferrite bar
instead of larger air-core coils, because the
bar has a much higher Q. The main tank
circuit coil is wound on a flat ferrite bar.
More iron surface area is exposed compared
to a round slug and fewer turns of wire are
needed. In general, the fewer turns of
wire necded in a tank circuit, the higher the
quality will be. A junked AM pocket radio is
a good source for a ferrite bar. The exact
dimensions of the bar aren’t critical. Just find
one that's close to the one described here.
The coil has multiple taps so you will have
some leeway.

Antenna Matcher: The use of an antenna
matcher is essential, since the characteristics
of long wire antennas vary according to many
factors. The big factor is antenna length, but
height above the ground, gauge of wire, re-
sistance in the actual antenna connections,
moisture content of the air, and solid ground
connection, all also figure into the picture.
(Yes, a crystal set will work without an earth
ground, but try it with and without. There’s
an increase in volume with the use of a good
earth ground.) The matcher here is simply a
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Figure |. Hand-winding of the ferrite tuning
coil.
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by Pete Haas

loopstick and a variable capacitor in the 250-
365pF range. It markedly increases the crys-
tal set’s efficiency and allows just about any
length of wire to be used as an antenna. If you
have an outdoor CB or scanner antenna with a
long coax run of 50 feet or more, you can use
the coax as a long wire antenna by attaching it
with a clip lead to the crystal set. Just be sure
to temporarily disconnect the shield from its
earth ground.

“...several ‘tweaks’
will allow the set to drive
a speaker.”

Voltage Doubler Detector: The voltage
doubler produced slightly louder volume
over a full-wave bridge rectifier. Technical-
ly, it’s still a half-wave rectifier, but the cir-
cuit configuration uses both halves of the RF
wave to charge two capacitors which fire off
in series to produce twice the voltage—just
like batteries do when placed in series. The

voltage doubler increases volume before go-
ing through an audio step-down transformer.

Walkman Type Loudspeakers: These are
passive but highly efficient loudspeakers that
plug into the cassette player’s headphone
jack. The speakers have small powerful sa-
marium cobalt magnets, and cones made of
thin, very lightweight plastic such as Mylar.
They don’t rate well as hi-fi producers but
they are capable of fairly loud volume with
only a few milliwatts of drive.

Dual Tuning Circuit: Since two tank cir-
cuits are used, the received radio signal will
have twice the current as compared to a con-
ventional crystal set.

Selectivity Switch: This crystal set has a
choice of wide or narrow selectivity. Adding
a tap to L1 effectively reduces the number of
turns, increasing the Q, and in turn the set’s
selectivity. If you want to tune in a weak radio
signal that’s right next to a powerful signal,
the narrow position will help a lot. For maxi-
mum sensitivity and general bandscanning,
use the wide position.

Construction

Dual 365 pF variables are hard to find, so I
used two separate ones. There's a slight
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Figure 2. Schematic of the crystal set.



advantage to this. When you have a radio
station tuned in for the loudest signal you may
find that the mesh of the two capacitors isn’t
quite the same. That’s because L3, which is
wound by hand, does not have exactly the
same inductance value on either side of the
center tap. (L3 is wound on a flat ferrite bar
salvaged from an old AM radio using 5/44
Litz wire. If you carefully unwind the origi-
nal winding on a ferrite bar coil, you can
reuse it to construct L2 and L3.)

The diodes can be any general purpose
small signal germanium types. Use an ohm-
meter to pick out ones with the lowest for-
ward resistance. This will insure the loudest
possible audio at the speakers.

The very high impedance transformers can
be found at hamfests and in surplus parts
catalogs like Meshna's. You can also use two
or three transformers obtained from old
tube-type radios or televisions. Connect the
high impedance primaries and the low
impedance secondaries in series. Though it
requires more room in the project cabinet,
this provides an excellent speaker driving
system.

““Powering Up”’

Once construction is complete, attach an
antenna of at least fifty feet and hook up a
good earth ground. A cold water pipe is an
excellent choice. You may want to use crystal

headphones to do the initial tuning. The ear-
phone volume will be astounding. When you

Parts List |

C1,C2,C3 365 pF variables.

L1 Loopstick antenna coil (Miller 6300) or 11'2” of 5/44 Litz wire on a 5/16" OD
slug tuned form (scrambie wound). Coil is 3" long. Litz wire is available
from Midco, 660 North Dixie Hwy, Hollywood FL 33020.

L2 12 turns 5/44 Litz wire over center of L3, tapped at 8th turn.

L3 B0 turns 5/44 Litz wire on Y2 " x ¥ " x 3” ferrite bar (length not critical)
salvaged from an AM transistor radio. Tapped at 10, 20, 30, 40, 50, 60, & 70
turns. See Figures.

C4,C5 0.001 mF.

D1,D2 Germanium diodes.

§1,82 SPDT switch.

S3, 54 2-pole, 4-position rotary switches.

T1, 72 Very high impedance transformer with = 8() secondary. Try a 4800/3.2Q or

similiar, cat. #JT-19 (75¢) from John Meshna Jr., Inc., PO Box 62, E. Lynn
MA 01804 ($20 minimum per order).

switch to the loudspeaker, some retuning will
be necessary since the speaker/transformer
combination presents more of a load and re-
duces the tuned circuit’s Q. Using the least
amount of inductance off L3 (the fewest turns
of wire) will generate the loudest received
audio.

There are a lot of tunable adjustments on
this radio, so preserve every bit of RF energy
by properly matching each component to the
next. Spend some time using all the various
combinations of coil taps and capacitor set-
tings. Optimum settings will change from one

end of the AM band to the other. Try the
narrow selectivity and notice how radio sig-
nals tend to snap in and out as compared to a
conventional crystal set where a strong sta-
tion takes up half of the dial. Because of this
set's exceptional sensitivity and wide tuning
range, you may also hear some older cordless
phone signals around 1700 kHz. The audio
will have the characteristic buzz from the FM
carrer, but there 1s also an AM component 1n
the signal and you'll be able to make out
what’s being said on both sides of the conver-
sation. Enjoy!Efl
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73 Review

Procomm’s

Wideband Supercone

Number 5 on your Feedback card

by Jim Gray WIXU and Peter Pedersen W/KTK

Procomm/Digitrex Dist.
1948 Coventry

Thousand Oaks CA 91362
Phone: (805) 479-2397
Price Class: $100

Full VHF/UHF TX/RX coverage on a single antenna!

friend and fellow ham, on first seeing this

unusual antenna on our tower, com-
mented that, "It ought to be called the ‘star
burst’ antenna!”’ The Wideband Supercone, a
discone antenna, was introduced to the public
at Dayton Hamvention '88, and it immediately
caught our attention. We received one a
month later and have been using it since.

Light, Attractive, Easy to Install

The Supercone is a “‘simulated” solid dis-
cone antenna made up of a series of horizon-
tal radial spokes which form the disc, and a
series of drooping radial rods which form the
cone. The cone and disc skeleton are made
up of stainless-steel rods, and attach to a
milled aluminum and brass center "‘hub."” The
Supercone is shipped unassembled within a
stout mailing tube. Along with the assembly
instructions, Procomm includes some general
information to help the user understand exact-
ly what it is he or she has received.

One major difference between this super-
cone and other discones is the central vertical
“whip'' extending upward from the center of
the disc. This is a separate vertical ground
plane antenna for 10 meters.

The Supercone is both a transmitting and
receiving antenna. It weighs about two
pounds, and it's easy to install. The width of
the base of the cone is 37". With its “whip"
vertical antenna, it is 69" tall. A central sup-
port element of aluminum tubing attaches to
the center hub portion to allow the Supercone
to mount on a standard 1% " diameter TV-type
mast.

Continuous VHF/UHF Coverage

The Supercone covers from approximately
100 MHz to 1.2 GHz in the discone portion,
with added coverage of the 10 meter amateur
band provided by the above mentioned, heli-
cally-wound whip. As with all discones, fre-
quency coverage in the VHF and UHF portion
of this antenna is continuous rather than dis-
crete. That means that ANY frequency within
its range may be covered with a very low
VSWR in the transmitting mode.

For receiving, the discone is almost ideally
suited for use with a multi-band, multi-mode
transceiver and, of course, with a scanner ca-
pable of covering its wide range. Essentially,
the Supercone is a neat, compact, one-anten-
na installation for your shack.
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Photo A. The Wideband Supercone antenna
mounted on galvanized water pipe. This Super-
cone covers 100 MHz-1 GHz continuously.

Fast Assembly

Our test antenna arrived in June, and we
erected and tested it immediately upon re-
ceipt. From shipping container to tuneup, you
can assemble the Supercone in about 15
minutes.

Because of its small size and "'skeleton”
structure, wind loading is negligible. Pro-
comm doesn't take any chances, however—
the “spokes’™ or rods that form the shape of
the antenna are stainless steel. This elimi-
nates many common weathering problems
(more on this later).

We set the assembled discone on its ““legs”
in the shack for preliminary trimming of the
10-meter whip section. The discone portion
needs NO TUNING AT ALL. After attaching a
short length of 502 coax to the hub's SO-239
UHF-type connector (which mates with the
PL-258 standard coax fitting), we attached the
aluminum center tubing to the dnlled and
tapped central hub with a pair of 6-32 machine
SCrews.

W7KTK's Evaluation

As of February, the Wideband Supercone
has been in use for six months on 148 and 440
MHz. The feedline is 69 feet of Andrews 50Q2
Heliax “hard line"" with a six-foot length of
RGBU coaxial cable connecting the antenna
termination to the Heliax. We installed the an-
tenna at the 50-foot level of my 65-foot tower,
using a 5-foot, up-turned "'L"" arm to support it
away from the tower legs.

The VSWR was brought as close as possi-
ble to 1:1 (as measured by a Bird "“Thruline"’

wattmeter) on the 10 meter band while still
standing on its legs in the shack. After raising
it to the 50-foot level, we found that the VSWR
was about 2:1 at the end of the feedline, prob-
ably due to the difference in its resonant fre-
quency between the ground and the mounting
location above ground. Heating of the plastic
cap and sheath around the helically-wound
short vertical antenna occurred at its tip (high-
voltage end) with 100 Watts RF input applied
to the transmitter end of the feedline. The
heating caused a softening and deformation
of the cap and the plastic sheath.

We removed the 10 meter vertical portion,
and conducted further tests on 122.8 MHz
(aircraft 'Unicom’ frequency), 147 MHz (a
nearby repeater frequency in the 2 meter
band), and 444.5 MHz (a 70-mile-distant re-
peater frequency in the amateur 70 cm band).
The measured VSWR by the Bird wattmeter
was 1.2:1at122.8 MHz, 1.1:1 at 147 MHz, and
1.1:1 at 444.5 MHz. This is a very creditable
performance.

The "expand-to-five'' attachment and the
several whip antennas needed for operation
on the HF bands may be practical, but we did
no tests on them.

Improvements and Suggestions

The aluminum tubing support required a bit
of re-working to provide a stable attachment to
the center hub so that it wouldn't wobble. It
was simple to replace the two-screw support
with a three-screw support arrangement, with
each machine screw fitted into a tapped and
threaded hole 120 degrees from each other
around the periphery of the hub. We under-
stand from Ray Lukaszewicz that this has be-
come a permanent “fix'’' on antennas now
being delivered. The antenna mounting is now
rigid and strong.

After six months of use, we have noted
some galvanic action between the threaded
ends of the stainless steel radial rods and the
aluminum/brass center hub, as evidenced by
a deposit of whitish aluminum oxide that near-
ly prevented easy disassembly of the antenna
when it was taken down. The factory informed
us that a small packet of conductive no-oxida-
tion grease, similar to the type electricians use
for joining aluminum tubing and protecting
telescoping joints, now ships with every an-
tenna. This is an inexpensive and simple addi-

continued to p. 43



CALL FOR ORDERS

1(800) 231-3057

1-713-520-7300 OR 1-713-520-0550
TEXAS ORDERS CALL COLLECT
FAX 1-713-771-7759

ALL ITEMS ARE GUARANTEED OR

SALES PRICE REFUNDED

New lcom IC 781 ......... A Trades wanted
Renwood TH215A, TH28AT ................ Trada in your old HT
New Kenwood TM-621A, 144/220 MHz FM s Call

FRATA TR e e, - e T A -~ g

- N,
- £ | gl - -
[S——— ] - E——

MNew Kenwood TM-721A. mobide Cad.l
ICOM 2BH/TTM 410.00

C 781 ' Call

lcom 761 300 0
Shure 4440 56 95
HEIL BM 10 Boom Mike. wired 8 pan 69 00
HEIL HMS Desk Mike 62 00
NYE MBSA Tuner 569 00
Alpha Delta Transitrap HV .-33.00
CS| Prvate Patch IV 469 .00
Ameco PT 3 Pre Amp. : 99.00
Larsen 2-meter on glass. 49 95
Ameco 2M. &8. Mag Mount, Camp 2500
van Gordon G5RY 44 00
Valor ABS mobele 9 00
Thousands of panel meters 395up CALL
Agrovox 1000 pt/S00 V feedthrough c3ps 185
Transformer 120V Pri 1050 VI A (Sec. #18 Wire) 50.00
100 mid/450V Axal Cap 220
120 mid/450V Axal Cap 3.00
Arsia SWH Bridge 3-30 MH2 . 19,95
B315P-PL259 Silverplate (Amphanol} 1,50
8261 N Male (Amphenal) 350
B2 202-1006 N Male {(9913) 3.50
Double Female UHF 1 00
UG 176 RGEX each 40
Hacennng tubes 50-90%0 ol Ist prce Cal
Santec Boom Mba/Headset (s ICOM) 20.00
Rohn SA 256 67 (67 nsxde arm) each 12500
USED EQUIPMENT

All equipment, used. clean, with 90 day warranty and 30
day trial. Six months full trade against new equipment. Salé
price refunded I not salisfied.
Call for lalest used gear
(800) 231-3057
Don's Corner:
Have you tried the new “"Delta Loop Antenna?
| have ang § works great’
Contact Deita Loop Antenna
P.O. Box BOG3
New Farfeld, CT 06812
See CQ June 'BB Review
GNU PROD
TE Systems 2m Amp 30-160 watts GaAs fel $229.00
POLICIES
Minimum order $10.00. Mastercard, VISA, or C O D. All prices
FOB Houston, exceptas noted. Prces subyect 10 change withoul
notce ltems subsect o pnor sale Call anytme 1o check the status
of your orger. [exas ressdents add sales tax Al dems full fac
ory warmmanty plus Madesson warranty
Bird and Belden products in stock. Call today.

MADISON

Electronics Supply

3621 FANNIN £

HOUSTON, TEXAS 77004 @
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At last! A map dedicated to the radio amateur. Announcing the Azimuth-Equidistant wall map from
the Great Circle Map Co,

An azimuth map provides information about heading and range to any place on Earth. No longer will
you have to guess at which way to aim vour beam antenna for that rare DX.

Each map is specially drawn with your station at the exact center. The rest of the world is spread out
around you. To use the map, simply find the target station and read the compass heading from the border
of the map. To find the range, count the number of rings from the center. Each ring is spaced 1000 miles
apart. Voila! You now know the true heading and range to the target station.

The maps are custom drawn with computer accuracy for your location and are personalized with your
station’s call sign at the lower right. Each map measures 35"x23", is brightly colored, and is printed on
high quality poster stock making it suitable for framing.

To order, send 539 check or money order and your station’s call sign and location (if you live in a large

city, state which side of town) to: 6 @ ][n ([
reat N ircle 2P ap\C.o,
DEALER

P.O.Box 691401 » San Antonio, TX 78269 INGUIIRIES INVITED

CIRCLE 346 ON READER SERVICE CARD

BENEFITS FOR YOU

QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More—Much More!

— ——— —— O ——— — R — ———— S —— S S S— — — — —

MEMBERSHIP APPLICATION

Name Call

Street
City Prov./State PC/ZIP
$25 in U.S. $36 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submitting

proof of age, may request the special dues rate of $20 in the U.S. §28 elsewhere, in (U.S. funds)
Persons age 17 and younger may qualify for special rates, write for application.

For postal purposes, fifty percent of dues is allocated to QST, the balance for membership.

Chargeto O VISA 0O Mastercard 0O AMEX 0O Discover Expires

Card Number Signature

The American Radio Relay League
225 Main St. Newington, CT. 06111 USA
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i Y y mil ah d THE AMATEUR'S PROFESSIONAL
ou Ie es ea Larsen Kilrod® and Kilduckie® antennas

provide amateurs the same advantages enjoyed by

%
with Larsen. s e op et wihbelon ange pencabi
® Woodsome and Assodiates, Boulder, Colorado lop E'EFTE{ fmance wi
you want.
When the directors of the Coors International Bicycle Classic needed See

a sophisticated mobile communications system, they turned to commu- your

nications consultant Rick Woodsome. As a communications specialist, ?E‘?‘EEF

Woodsome knows what it takes to make a communication system work. E':gngrla
That's why he turned to Larsen Antennas. lete
“You don't pull off the largest sports event in the Western Hemisphere F

: RO ; U i ine of
without good communication. And you don’t have good communication [ arsen

without the right equipment. antennas
“Larsen antennas were instrumental in making last summer’s and per-

Coors Classic an overwhelming success. They were key to our entire manent

communication network. ] and

Wi = : | [empo- . _
Without Larsen, it would have been uphill all the way e CarY ook, 5 Ot oy il conldenne
e Rick Woodsome SR because theyre all backed hr Larsen's No

(x”(f":“x \ Nonsense Warranty for a full six months.
()
\»Lorsen Fintennas

For a professional approach to amateur radio,
The Amateur’s Professional

tune In to Larsen.
See your [avorite amateur dealer or write for a free amateur catalog.

IN USA: Larsen Electronics, Inc., 11611 N.E. 50th Avenue, PO. Box 1799, Vancouver, Washington 98668 (206) 573-272

IN CANADA: Canadian Larsen Electronics, Ltd., 149 West 6th Avenue, Vancouver, B.C. V5Y 1K3 (604) B72-8517
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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.
Articles and columns are assigned feedback
numbers, which appear on each article/column and
are also listed here. These numbers correspond to
those on the feedback card opposite 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 edi-
tors take a good, hard look at what you do and don't
like. To show our appreciation, we draw one feed-
back card each month and award the lucky winner a
free one-year subscription (or extension) to 73.

To save on postage, why not fill out the Product
Report card and the Feedback card and put them in
an envelope? Toss in a damning or praising letter to
the editor while you're at it. You can also enter your
QSL in our QSL of the Month contest. All for the low,
low price of 25 cents!

Feedback# Title

1 Welcome Newcomers
2 Never Say Die
3 QRX
4 Home-brew:
Powerful Crystal Set
S5 Review: Procomm’s
Wideband Supercone
6 Home-brew: Quick n" Easy
2m/44() MHz antenna
7 Hamfest Survival Guide
8 Home-brew: How to Feed an
Apple to an IBM Monitor
9 Review: Kenwood TM-621A
10 Review: Aries-1
| | Home-brew: Slingshot for
Two
12 Home-brew: FM Split for the
Uniden
13 Review: The Delta Loop
DL-102
14 Review: Austin Suburban
Tribander
15 Review: The Universal
M-7000
|6 Home-brew: Revamp Bird
Elements
17 Aenal View

Feedback# Title

18 WAGTEY 144/220 MHz RDF
Quad Antenna

19 Stay With the State of the Art

20 Above and Beyond

21 Review: MFJ-1278
Multi-Mode Controller

22 Ask Kaboom

23 Review: Kenwood TH-25AT

24 Homing In

25 Hamsats

26 Dealer Directory

27 DX

28 New Products

29 Looking West

30 Circuits

31 QRP

32 Special Events

33 Ad Index

34 Index 4/89

35 Letters

36 Tech Tips

37 73 International

38 Barter ‘n’ Buy

39 Ham Help

40 QTH DX

41 Propagation

THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTE

FEATURING PORTABLE RADIO SIMULATION TUNING

PORTABLE ANTENNA

/ Electrical
f Marimum Power ........50 Walis
Fraguancy Aange .. 118-832 MHE MODEL AP“D
THE TUNED ANTENNA 33 oot -sncrmllhop B Mo
@ \ i Designed for
Mechanical AP
Coating Matarial . . A Dhpped i Synthatic AR]MENTS
Aubbar 10 Seal and Webb
i . s Coil, Prevenling MOTELS
Quality through Technology Distortion VACATIONS
B 1 PVC Covering
2 Mil-S5pec MPO-2000, A
Sofvent and Acsd
I Aesastant Covering FRI‘CE
Aatatung £ lgmeand & Hebhoa Wound Hardaenad
Sieal Wre Copper Piaied- 6 4 95
lod Lowet Resistance and Y
Higher Velocity
B 125 cia High Carbon
Stesl, Bias Wound
Flaxibla Shall Cors Adj sam
o : Shipping and Handling

Quick Simple Installation. Operates on 2, 6, 10, 15, 20, 30
and 40 meters. All coils supplied. Only 22-1/2 inches long.
Weighs less than 2 Ibs. Supplied with 10 ft. RG 58 coax
and counter poise. Whip extends to 57 inches. Handles
up to 300 watts.

VSWR—1.1:1 when tuned

Write for more details and ofher B&W products
ALLMWETSMVDENUEA

memnicaﬁnn Products Since 1?32

ors write or call

Distribut
1E| Cam! Street, Bristol PA 19007
CIRCLE 53 ON READER SERVICE CARD
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136-174 MHZ 440-470 LHZ
““See us at Dayton”’

o ocation. CALL 819 579-8916

SMILEY ANTENNA CO., INC. 408 LA CRESTA HEIGHTS ROAD EL CAJON, CA 92021
CIRCLE 274 ON READER SERVICE CARD
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Available from
210-250 MHZ

(215) 788-5581
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Low-Cost
Easy-to-Build Antenna

For 146/440 MHz.

by Bob Witmer W3RW and Ed Clegg W3LOY

his easy-to-build antenna provides im-

proved performance in range on both
bands over the standard antenna (‘'‘rubber
duck’’) currently supplied with the dual-
band, hand-held transceiver. In addition, at
less than 2 feet tall, it’s space-efficient for
mobile operation.

The Challenges

The recent popularity of compact dual-
band 146/440 MHz FM transceivers has
created an antenna problem for those owners
who desire improved performance over the
standard antenna. Improved performance
antennas are available separately for both
bands, but you have to change antennas
when you change bands. This is hardly
convenient.

We discovered, quite by accident, that this
antenna, originally designed just for gain
performance over a quarter-wave on 440
MHz, had dual-band capability.

How It Works

The antenna works in different modes on
each of the bands. On 146 MHz, the perform-
ance is virtually identical to a quarter-wave
whip. At this frequency, depending on the
ground plane configuration, the performance
can be significantly superior to the rubber
duckie antenna, even within a small fraction
of a dB of a conventional quarter-wave locat-
ed in the same ground plane environment.
The SWR characteristics and bandwidth
also behave similarly to a quarter-wave
monopole.

The real virtues of this antenna appear in
the 440 MHz application. Many have been
surprised to find that they were able to get
some measure of performance when they op-
erated on 440 MHz with a conventional 146
MHz whip. The fact is that a 146 MHz whip
looks like a %-wave whip when used at 440
MHz. It presents a very acceptable SWR to
the rig. Any piece of wire will radiate to some
degree, in some direction. And there’s the
rub—some direction. Most of the radiation
from a 3 -wave vertical whip over a ground
plane is directed up into the sky! It will send a
nice signal at about 48 degrees above the
horizon. That’s not where we want our signal
to go most of the time!
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Dimensions for the dual-band antenna.

The easy-to-build antenna, while occupy-
ing essentially the same space as the 146 MHz
vertical whip, behaves quite differently on
440 MHz than the above sky-warmer. The
secret is in the current distribution resulting
from the addition of the *‘curly-Q"" inductor
inserted into the lower part of the whip. Be-
cause of the resulting current distribution, the
antenna behaves similarly to the classical %-
wave vertical, which not only provides sever-
al dB of gain over a quarter-wave whip, but
also directs its radiation along the horizon
where we want it to go. (For a copy of the
current distribution plots and MININEC ra-
diation simulations for this antenna, send an
SASE to the authors at 146 Forest Trail Dr.,
Lansdale PA 19446).

The curly-Q inductor not only establishes
the ideal current distribution, but also per-
forms the impedance matching required to
make a highly reactive, high impedance %-
wave whip look like the 35-60Q) resistive
load we want to match to our 5002 rigs!

Construction

The antenna is simple to build. Actual
dimensions vary slightly, depending on the
application, but in any case appear to be
non-critical. Forming the base loading coil is
the hardest part of construction. When con-
structing my mobile antenna, I worked with a
stainless steel whip and formed it as such. It
was difficult. I used 18-gauge Copperweld
wire to construct the antenna for my 146/440
MHz handheld. It was considerably easier to
form!

The easiest way to start construction of a
mobile antenna is to obtain a quarter-wave
VHF commercial high-band mobile antenna
uncut for the operating frequency. This
should provide you with all the material you
need. Simply measure the antenna for the
location of the loading coil, form the loading
coil, and mount the antenna on the mounting
base. Construction of a hand-held version is

Number 6 on your Feedback card

similar. Use any conductor material which
will give you the desired size and structural
integrity.

When selecting the material for your dual-
band antenna, remember that you have to
attach it to the antenna connector on your
handheld. When I used 18-gauge Copper-
weld wire, 1 chose a BNC connector with a
screw stud, left over from a broken 2 meter
rubber duck. I formed a loop in the bottom of
the antenna, and attached the connector and
screw stud with a matching nut.

Adjustment

The next step 1s to trim the antenna for
optimum 2 meter band operation. 440 MHz
SWR usually does not appear to need adjust-
ment since observed SWRs have not been
higher than 2:1.

Performance

Mobile performance of my magnet-mount-
ed version on 2 meters is indistinguishable
from that of a regular quarter-wave whip.
440 MHz performance approaches that of a
commercial **5 dB gain’’ antenna.

Performance of the portable version,
which I have used on my 146/440 MHz hand-
held, shows a noticeable improvement on
both bands over the standard antenna sup-
plied with the rig.

On a 35-mile path with 3 Watts, 440 MHz
operation proved superior to that with 30
Watts into the 2 meter whip, and gave
barely detectable difference when compared
with an expensive commercial vertical
collinear!

SWR was not measured on the handheld.
Complexities associated with antenna SWR
on handhelds precluded such measurement.
I have used this antenna with my HT, how-
ever, for quite some time, with no troubles.

Summary

This low-cost antenna is space-efficient
and easy to build. It gives you greater range
and versatility over the antenna supplied with
your handheld transceiver.

For information on the availability of a
commercial grade Clegg dual-band antenna,
contact Viatek, Inc., 350 Main St. E., Allen-
town PA 18106. Phone (215) 395-7222. B
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amateur radio, began selling and servicing amateur radio equipment
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Dependable ‘‘S-E-R-V-I-C-E’’! ( 60 5) 886-3444
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Above all, we fully intend to carry on this proud tradition with even SATISEACTION!
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Hamfest Survival Guide

Make the most of your time and money.
by William E. Newkirk WBSIVR and Robert L. Burton, Jr. AA4QA

amfests are the social event of the ama-

teur radio world. Many people who go
to hamfests don’t think of the little things that
could increase the enjoyment, comfort, and
value of their trip. Here are some of the ones
we ' ve thought of.,

Good Advice

1. Wear loose fitting, comfortable clothes.
It gets very hot inside the exhibit hall because
of all the people.

2. Park away from the crowd. Hamfest
drivers are some of the worst we've ever
seen. They get to talking on the mobile rig
and run right into things. Look for a parking
place away from the congestion, with trees
for shade.

3. Pack a cooler full of food and iced
drinks. The food at hamfests is often expen-
sive and bad. With the heat and activity,
dehydration can be a problem. If you have
heart problems, take at least a 10-minute rest
every hour.

4. If you are in the market for new gear,
remember most retailers give 20% discounts
at hamfests. But get there early in the day to
do your shopping. By late afternoon, the
good stuff has usually been sold.

5. Always barter, even when buying new
equipment! People come to a hamfest to get a
good deal, and the sellers know it. Expect to
get even bigger discounts on used gear.

6. If you are a Novice, don’t be afraid to
ask someone for help. Buying your first rig
can be a little overwhelming. If you don’t
know anyone there, go to a club table or the
QCWA (Quarter-Century Wireless Associa-
tion) booth and ask for help. If you have an
Elmer, but you can’t locate him, have him
paged or ask someone with a handy-talkie to
call him.

7. Don’t be shy about asking questions.
Ask as many questions as you can! Talk to
everyone. What is this for? Who are those
guys in the funny orange vests? Why is that
guy wearing a dish on his head? Hamfests are
a great place to meet people with like interests
and to learn from each other.

8. If you don’t want to buy any equipment,
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check out the books. In the dealer section
(i.e., “‘new gear’’), many companies sell a
wide selection of how-to books as well as
operating aids and maps, call directories, and
software.

9. When buying used gear: a) don’t buy
military surplus unless you are a collector; b)
don’t buy any gear over 20 years old; and c)
don’t buy any gear too big to carry.

Good Used Rigs

Heathkit HW-101, SB-10X series (e.g.,
SB-102, SB-104, etc.) gear can be fixed with
very little test equipment, and the manuals
are great. Prices range from $100-150 for a
5-band transceiver in working condition,
with manuals, to $30-75 for gear in not so
good condition. Keep in mind that most of
this gear can be repaired and parts are avail-
able.

What follows is a typical event from the
results of bargaining:

1. Old HW-101 5-band rig, less manual
and power supply. I paid $35; the man was
asking $50. (Rigs of this vintage all had sepa-
rate power supplies, typically requiring 250
volts, 6 volts, 450-700 volts DC to operate.)

2. HW-102 power supply bought for $10
two aisles over from the first purchase.

3. Manual bought with power supply, total
cost $45.

4. Repairs: three new filter capacitors $4
each, $12 total; three new final amplifier
tubes (I bought these just to be sure) $6 each,
total $18.

5. Total cost of 5-band radio = $45 + $12
+ $18 = §75.

Other Good Tube Rigs

Drake TR-3/TR-4. Five bands, 300 Watts
output, used price, $200-300. Power supply
and speaker or headphones are separate. Last
variant was the TR-4cw with provisions for
optional CW filter. Noise blanker optional.
Another popular product line was the R-4n
and the T-4Xn series. The last produced vari-
ant was the R4C and T4XC. The T4XC

needs a separate power supply, and the re-
ceiver needs a speaker or headphones. The

receiver can be set up to accommodate any
frequency in the HF spectrum from 500 kHz
to 30 MHz (except 5-6 MHz). The receiver's
VFO can control the transmitter for a general
coverage receiver/transmitter combination,
The FS-4 synthesizer eliminates the need for
a small army of crystals on the R-4x receiver.
The FS-4 is a rare item.

Swan 500 transceiver. Five bands, 500
Watts output, used price $250-400.

Collins 3285-( )/758-( ) and KWM-2( ).
Five bands, 100 Watts output, used price of
$400 and up (collector’s item). This product
line was discontinued in the mid 70s, but the
popularity of the units in their prime has
created a small but dedicated support system
of after-market companies.

National NCX-5. Five bands, 180 Watts
output, used price $150 to $300. NCX-3.
Three bands (10, 15, 20), used price $100 up.

Newer Transceivers

Kenwood TS-5x0 series. Solid-state with
tube finals. 100 Watts output, $300 and up.
TS-120. Solid-state, 100 Watts output. Has a
typical used price of $200 and up. TS-130.
Like TS-120, but includes 1979 WARC reas-
signments (10, 18, 24 MHz), somewhat bet-
ter receiver. Has a typical used price of $300-
400.

ICOM IC-701, 720, and 721. All solid-
state. 100 Watts output. $300 and up. Some
units may be remote-controlled by optional
controller.

Drake TR-7. Solid-state, 100 Watts out-
put, used price of $500 and up.

Yaesu FT-10X series. This is the choice of
illegal operators in the US. Originally, it
came with one band set up for the 27 MHz
Citizen’s Band. The FT-101 and follow-ons
are good gear and work well. They have up to
100 Watts output and are all solid-state except
for tube finals. They sell used for $300 and

up.
New Transceivers

Kenwood TS-140/TS-680. All bands plus
general coverage receiver. 180 Watts output.
$800— 1000, depending on options.



TS-680 includes 50-54 MHz operation in
place of a built-in VOX circuit. TS-440: All
bands with lots of extras, 180 Watts output,
but $1000+. TS-430: All bands. older ver-
sion of the TS-440. 5600+ if you can get
someone to part with one.

ICOM IC-735. Like the TS-430/440. In
the $800—1000 price class. It has an excel-
lent receiver section.

Problems with Old Gear

Tube Gear must run off high-voltage, and it
isn’t portable, It may take some work to get it
running. Of course, you may get lucky.
Many new hams find tube gear a cheap way to
get on the air. All of the models mentioned
work well and have parts and tubes available
for them. There are companies that produce
and market solid-state replacements for
tubes! When looking for older gear, Heathkit
is one of your best bets.

Home-brew. If you're interested in home-
brew, there are some nice designs out there,
but the cost is equivalent to purchasing good
used gear. Home-brew takes a lot of work.
Still, you should consider this if you want a
modification you can’t buy, and have a lot of
patience.

New gear 1s very nice, but the prices are
going up and up with the price of the yen. Get
to the hamfest early and shop around. Try to
get the best price and buy it now before the
price goes up again.

Testing Gear Without Power

When checking out a piece of gear, there
are many things to look for. Here are some
common items to check for when you are
examimng flea market gear. First, we cover
evaluating a rig when you don’t have a power
source, then we give a checklist for testing
the rig with power.

1. Is the equipment clean? Is the paint in
good condition? Little or no rust?

2. Is the operating (maintenance and ser-
vice) manual with the radio? Is it complete,
without missing or unreadable pages?

3. Check the fuse. Is it good, and of the
correct value?

4. Check for missing cabinet/chassis
SCTEWS.

5. Check inside for loose hardware.

6. Is the control panel labeling clear and
readable?

7. Check for smooth switch operation. For
example, if the band switch 1s hard to move,
or turns roughly, it might need repair or re-
placement.

8. Be sure that the controls turn without
binding or backlashing, and that they have no
loose couplers or universal joints. Check the
main frequency tuning knob, and especially
the driver and final amplifier output knobs on
tube transmitters. If they wobble or move too
freely, the couplers are loose and perhaps
defective.

9. Check the frequency dial for excessive
wear. For example, a part of the frequency
dial’s lettering may be worn off.

10. Check for missing but needed connec-
tors, like the octal plugs used for connecting
other gear to the rig. Another special item is

the TS-520"s VFO jumper plug, needed when
no remote VFO is used. This is very impor-
tant. You can’t operate a radio until all the
connectors and cables are installed for proper
input, output, and bypass hookups, no matter
how pretty it looks! These items may be avail-
able at the show.

11. Check for missing components, like
noise blankers, crystals, or crystal decks for
receiver local oscillators, tubes, dial cords,
and bandswitch drive chains.

12. Check for broken, sprung, or bent me-
ter pointers or movements, cracked meter
cases, and out of place meter scales. If any
knobs are broken or cracked, you will proba-
bly find replacements at the hamfest.

13. Check the tubes. Are any cracked? Are
they all marked with their tube types? Or is
this in the manual? Many good tube sets will
have the proper tube type designator stamped
next to its socket. However, this may be
covered by years of dust, so bring a small rag
to clean around the tube socket. Don’t handle
the tubes with your fingers whenever possi-
ble, since oils from your fingers can deposit
on the tubes and heat up and weaken that part
of the tube.

14. Check ON/OFF switch continuity
through the power cord with a volt-ohmme-
ter. This should be open when the power
switch is off and a low ohm reading when the
power switch is on.

Testing Gear with Power

1. First, check all the items above.

2. Check for voltage programming before
plugging in the power supply (set adjustable
units to the current voltage in your area).
Most late models have a selector switch in
back near the power connection.

3. If possible, check power supply output
voltages before connecting the unit. Make
certain the cable from a separate power sup-
ply has all the proper voltages on the proper
pins of a connector before hooking up the rig.

4. Apply power and see if all pilot lamps,
displays, and indicators illuminate properly.

5. If possible, check for proper operating
voltages inside of unit.

Receivers

6. You should hear at least some static in
the receiver's speaker. This noise should in-
crease if you touch your finger or screwdriv-
er to the antenna input. You should be able to
hear some signals on most bands, in most
cases. A working calibrator with minimum
static implies the antenna isn’t connected to
the radio (bad T/R relay? cold solder joint?)
but doesn’t indicate problems elsewhere in
the receiver.

7. Check both speaker and headphone out-
puts. You may need a spade lug to an appro-
priate phone/phono jack, or other adapter, so
headphones can double up for this job.

8. Check for excessive hum in audio (bad
power supply, filter section).

9. Check the controls for noisy operation.

10. Does the receiver hear signals in all
receive modes—upper sideband, lower side-
band, and AM?

11. A radio may have a problem only on

USB due to a bad switch, crystal, or oscil-
lator,

12. Do the switchable filters affect speaker
noise or selectivity?

13. Check the notch filters, Q-multipliers,
etc., and how they affect the received signal.

14. Check the passband filter tuning. How
does it affect the received signal?

15. Check AGC FAsT/SLOW control, and
how it affects the received signal.

16. Check the receiver calibration with
WWYV (10 MHz, 15 MHz AM) or CHU
(7.335 MHz USB). If your receiver is tuned,
you should hear the same pitch for either
sideband setting on WWYV,

17. Check rit/clarifier controls for clean
operation.

Transmitters

18. Test output power using a common
light bulb of sufficient wattage. This way,
you can quickly check tube transmitter output
on all bands (though a dummy load and
wattmeter would be better). This may be
wired to a connector and plugged into the
antenna terminal. For many rigs, like
the TS-520/FT-101/T4XC, use a 100 Watt
lamp. Rigs like the TR-3/TR-4 require a
150-200 Watt lamp. Most solid-state power
amplifiers in the amateur radio market
will probably reduce power because of the
bulb’s reactance; this results in poor output
even when everything is really in good
shape.

19. Make sure the input current to finals is
close to the normal values given in the opera-
tion manual.

20. Use a frequency counter or receiver of
known guality to check the transmitter’s fre-
quency calibration.

21. If possible, bring a small receiver
(e.g. a Ten-Tec Argonaut) and an attenuator
to attach to it, to avoid front-end over-
load. Attenuators are inexpensive to put to-
gether, and you can find the plans for them
in the Handbook and other sources. Use
this setup to estimate audio quality and distor-
tion of the signal of the transmitter in
question.

22. Using the setup 1n #21 estimate side-
band suppression on sideband modes.

23. Again with the setup in #21, check for
key clicks, backwave, splatter, and harmonic
radiation.

24. Does the peak power output corre-
spond to the minimum plate current? If not,
this can indicate that you may need to adjust
neutralization on the final amplifier.

25. Check the xit/transmitter offset con-
trols; do they vary transmitter frequency?

26. How well does the speech processor
work?

27. Check the idle current on the final
amplifier. On many tube transmitters, go
to SSB and key the transmitter, but don’t
modulate. The plate current displayed on the
meter will be the idle current. For many
finals using 6146-type tubes, this is around
60 mA.

We hope you find the information in this
guide to be helpful the next time you go to a
"fest. See you there! B8
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How to Feed an Apple
to an IBM Monitor

Feed a digital RGB monitor from your Apple for under ten bucks.

n the times before PC clones (1980), I

bought the Apple [1+ and paid a bundie
for it. I didn’t buy a monitor then because it
cost too much. Instead, | bought a little add-
on RF modulator so I could feed the computer
output into the antenna jack on an old Zenith
black and white TV I had sitting around.

The setup worked, but the text on the
screen was like a message from Mars. [ even
had a little static in there with it. What I most
definitely needed was a real monitor! But that
meant spending more money . . .

When the next hamfest came along, off I
went and came back with a pretty little com-
posite color monitor. Wow! Now the text was
readable. The colors were great and [ was in
computer heaven—for about six months.
Strange! I noticed that the text still wasn’t as

sharp as the monitors at work. I was told I
needed an RGB job. So I bought one.

Getting In Deeper

Now I was really in for it. In order to feed
my Teknika RGB monitor, I needed an RGB
adapter card. I'd also need an eight-wire ca-
ble with a DIN plug on one end and a DB-15
plug on the other. The salesman at the com-
puter store didn’t think his card would match
the monitor to my old Apple 11+ . I'd have to
have a special cable made. He knew a guy in
the next town that used to make cables, but he

o RADID SHACK #ZT6-1%0
EXPFERIMENTERS IC PERFEOARD

4
SOLDERTAIL
SOCKET —-“’;

SOLOERED >
TO BOARD TRACES —>

WIRE mBAPr SOCEET

PLUGS INTD "Ci3"——

Figure 1. Edge of the Radio Shack #276-150
perfboard, on which the video adapter circuit
i1s wired. Remove the 74L851 IC from its
socket on the motherboard, insert socket
plugs, and reinsert the chip into the socket.
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by W.K. McKellips WB4DCV

The adapter and cable that plugs into the
Apple motherboard and an the IBM monitor.

wasn’t sure if the guy was still alive. The rut
got deeper and deeper.

Ham Ingenuity

Enter the Ham Spirit. I was truly tired of
the crude graphics, and was determined to
have a good, crisp, single-color display for
my word-processing and databasing.

I consulted my Teknika owner’s manual
and noted which pins on the DIN connector
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Figure 2. Diagram of the Videx compatible
80 column board. The solder pads in the
upper left corner of the card are the connec-
tion points to the adapter. Lower left of the
figure shows the adapter connection points
for the ALS Smarterm Il 80-column card.

went where. I then looked over the schematic
for the Apple. Duck soup! On the Apple
motherboard, the IC at location C13 is a
74L.S51. The combined vertical and horizon-
tal synchronizing signals leave the 74L.S51 on
pin 8 and mix with video at the base of Q3, a
2N3904. If you have an Apple-type monitor,
you're already there. You've got your com-
bined negative horizontal and vertical synch.
All you need is some positive video from the
Apple output jack. In the meantime, I'll show
you how to feed an IBM style monitor.

Only Two Ingredients

All you need to do is take the combined
synch, separate the vertical from the horizon-
tal, and invert. This is neatly done with a
single 74LL.S157 and a transistor. Grab the
video and give it a little boost and you have all
the ingredients for your IBM RGB!

I didn’t want to dig into the printed circuit
motherboard, so I assembled the adapteron a
small Radio Shack experimenter’s board (RS
#276-150). Ninety-nine cents seemed like a
good price to pay for an adapter board. My
version was hand-wired, but a printed circuit
board would look prettier.

The board is about two by three inches with
the input leads soldered on one side, and the
monitor cable leads on the other side. It plugs
into the Apple motherboard, and the cable 1s
wedged into the cable slot at the back of the
Apple to give the leads slack. The “‘case
ground'’ wire in the cable is grounded to the
bottom plate with a small alligator clip.

Making the Connections

See Figure 1. We make the necessary con-
nections by pushing a wire-wrap 14-pin sock-
et through the holes on the Radio Shack board
and carefully soldering each pin to the board.
Try to find a wire-wrap socket with the short-
est pins so the assembly won’t set so high on
the motherboard. While we're at it, solder a
16-pin soldertail socket on there, too. The
wire-wrap sockets are also available at Radio
Shack.

Now plug the original 74LS51 into the
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wire-wrap socket and plug the wire-wrap
socket into the motherboard socket at posi-
tion C13. Please note the IC 1s oriented with
pin one facing the keyboard. The pins on the
wire-wrap socket are larger than IC pins, so
be careful when you ease it into the socket
atCl3.

To get our signals, we run three wires from
the 74LS51 socket to our 74LS157. These
furnish ground, VCC, and 40 column synch.

Circuit Operation, In Brief

For our project the 74LS157 is a fancy
four-pole double throw switch. Two of the
“*switches’" switch from 40 column to 80
column synch with video to match. The
2N3904 inverts the signal, and the other two
'LS157 sections are wired to separate the
horizontal from the vertical synch.

Switching from 40 to 80 Columns

Your 80 column card, if you have one,
makes it possible for you to switch from 40 to
80 column mode. If you don’t have one, then
ignore all the 80-column connections. Just
run a wire from your 40 column video,
**V40’" to an RCA plug, and plug it into your
Apple video output jack.

Figure 2 shows samples of ALS Smarterm
Il and Videx control sockets. The ALS card
switches your adapter board automatically
when you type ““PR#3.”" The Videx com-
patible board has six solder pads for a con-
trol socket. There is a miniature 2-pin con-
nector on the top two pads. The first is
ground, the second one down is video. The

Figure 3. Schematic of the video adapter.

third one is vcC. Install another miniature
2-pin connector on the fourth and fifth solder
pads. Pin four will be our 80 column control
wire (it’s a ground). Run a small wire from
pin five (formerly unused) to the top of the
2200%2 resistor located in the top right hand
corner of the Videx board. That's where
you'll find the 80 column synch. We don't

use pad six.

The Video Adapter Board

On the Videx board, you automatically go
to 80 column mode when you plug your cable
into it. A high on the control line gives you 40
columns, and a ground or low, switches you
to 80 columns. If your 80 column board
doesn’t have a control signal, then use a
miniature switch to ground the control line
for 80 column mode.

Video output on the adapter board is divid-
ed up between Intensity, Red, Blue, and
Green output. The output impedance for the
"LS157 is mismatched to the cable line, but
since my monitor cable is only three feet
long, there is no apparent degradation of the
signal. See Figure 3.

Note that in IBM monitor mode, you would
use the horizontal and vertical synch outputs.
For an Apple monitor, use the combo synch
output and don’t use the HORIZ or VERT out-
puts at all!

On my version, I mounted a small DIP
switch in series with the red, blue, green, and
““intensity”’ outputs. This allowed me to have
an all-green or all-amber text screen, as de-
sired. As it turns out, I didn’t like the green-

%) GREEN
X 2) INTENS
COLOR
SELECT
SWITCHES
.cnﬁ:“ ®- in —o ®- it -8 HF
o—m—o .. ® *—a"
= o = .l “:...
® o _yg—e D B & n -
[ = ] [ = | uNoil
o—li—9o BB B o mi @ "
e ° u o O o o1t o@®
vl = = L]
o m-e N £ T ce—N—8@
v QO B 3
o |
e 1—@ ‘ [ ] [ ]
@ono l- - o e
o O = B9
= & 2 e
o O = B,
o D COLOR
e o =
3 [+ ] -1 anni@
o APPLE ~ IBM

Figure 4. Suggested perfboard parts place-
ment for the adapter.

screen effect, but there may be some people
who do, so I'm including that circuit in the
diagram. Juggle the switch settings to get any
single color, or white, as you want.

The adapter, as shown, runs perfectly on
my Teknika MJ-22 in IBM mode. There isn’t
any reason why it shouldn’t work equally
well on any other make of RGB monitor.
If one is willing, or if one is Scotch (as [ am!),
just check the users manual that comes with
the monitor, and prepare a cable. The adapter
board schematic shows where the wires go.
If one exercises the Ham Spirit, one can
build it. If one builds it, one saves much
money !
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73 Review

Kenwood TM-621A

by Paul Grupp KAILR

144/220 MHz FM Dual-Band Transceiver

Number 9 on your Feedback card

Kenwood USA Corp.

PO Box 22745

Long Beach CA 90801-9745
(213) 639-4200

Price Class: $730

hroughout the

late 70s and the
early 80s, most hams
who operated mobile
did so on a single
band: 2 meters. Now,
in many metropolitan
areas, 2 melers has
become so crowded
that normal QSOs are
nearly impossible.
This crowding has
forced increasing
numbers of us to mi-
grate to 440 MHz, and
most recently, 220
MHz. With the notable
exceptions of NYC and
LA, these bands are

= - 4 2= - -

KENWOOD

144/PROMH: FM DUAL BANDER TM-B8BE1A

VOL —a)— MAIN
S| 8oL

relatively uncrowded
throughout the coun-
try. You can listen to a
repeater for hours without hearing a "'ker-
chunk,” and the term “QSO" still refers to a
conversation between individuals, rather than
a round-table with a cast of thousands.

For several years now Kenwood, ICOM and
Yaesu have made dual-band transceivers
which cover the 2 meter and 440 MHz bands.
But, if you wanted to have 2 meters and 220
MHz in your mobile installation, you had to
install two separate rigs. With the introduction
of the new Kenwood TM-621A, this is no
longer the case. Now 220 MHz fans can have
their cake and eat it, too! The TM-621A is
identical in features and packaging to the 144/
440 MHz Kenwood TM-721A.

Features and Controls

With the power turned off, a casual observer
might conclude that the TM-621A is just an-
other compact 2 meter transceiver. Turn it on
and the dual frequency displays light up, sug-
gesting that something more interesting might
be going on here. The TM-621A is a dual-band
radio in the sense that it can receive on two
frequencies simultaneously, and a variety of
unique controls and displays are provided to
support this type of operation.

The frequency display on the left is referred
to as the ''main display,’”” and the slightly
smaller one on the right is referred to as the
“‘sub display.” Either band can be monitored
on either display, although you can’t monitor
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the same band on both displays. The sub dis-
play functions as a dumb monitor receiver. It
can monitor the VFO or memory frequency of
your choice, but that’s about it. All transmit-
ting is done from the main display, and the
various scanning features are active here,
Each display has a separate S-meter.

‘““‘Because the two
receivers are truly
independent, full duplex
operation (on separate
bands) is possible.”’

Obviously, useful monitoring of two bands
simultaneously requires some special con-
trols, and Kenwood has provided them. Each
display has its own VFO knob, used either to
tune up and down the band, or to select a
memaory. The MAIN SQUELCH is located concen-
tric with the volume control, while the sus
SQUELCH is a sliding control located near the
bottom of the front panel.

The BaLANCE control adjusts the relative
audio level of the main and sub receivers (the
receiver audio is mixed internally before it is

The Kenwood TM-621A—the world's first zm/220 MHz dual-band mobile rig in a single box.

sent to the single internal speaker or rear pan-
el audio output jack). The muTe switch drops
the audio level of the sub receiver by about 20
dB, allowing you to give your attention to the
main receiver without disturbing the setting of
the BALANCE control.

Pressing the puaAL switch deactivates the
sub receiver, causing the TM-621A to function
like a conventional single band transceiver.
This is useful for public service or emergency
operation where you are only interested in one
band.

The sanD switch exchanges the frequencies
in the main and sub displays. The asc (auto-
matic band change) switch activates an enter-
taining mode which performs the same func-
tion whenever a signal is received on the sub
display frequency. This first appears to be a
mere gimmick, but it is actually quite useful.
Suppose, for example, you are waiting for a
friend to call you on the sub display frequency.
Without asc, you'd have to switch bands man-
ually to answer a call, since the rig can’t trans-
mit on the sub frequency. The ABc consider-
ately handles the job for you.

Because the two receivers are truly inde-
pendent, full duplex operation (on separate
bands) is possible. You don’t have to do any-
thing special to use this feature. Just grab the
mike and start transmitting—the sub receiver
remains active. On simplex frequencies, or in
an area with linked 2 meter and 220 MHz



repeaters, full-duplex oper-
ation can be quite an enjoy- Dimensions (WxHxD) 59"x2"x8.6"
able experience. Weight 3.97 Ibs. (1.8 kg.)

That completes our tour Power requirements 13.8 VDC +15%; <9.5A TX, >0.6A RX
of the controls and features Receiver circuitry Dual-conversion superhet
relating to dual-band opera- Sensitivity 144 MHz: less than 0.2 uv
tion. The rest of the controls (12 dB SINAD) 220 MHz: less than 0.18 pV
are cﬂmparabte to those seww —6dB: more than 12 kHz
found on any other full-fea- —60 dB: more than 24 kHz
tured transceiver. Describ- Spurious response Better than 60 dB
ing them here in detail Alidio ol | |

: put More than 2 W into 8Q2
would require several |
pages. Suffice it to say that (5% distortion)
nearly every conceivable RF output power 144 MHz: 45 Watts
feature is provided for, in- 220 MHz: 25 Watts

(150 x 50 x 219 mm.)

panel controls are reason-
ably well-lighted, which is
fortunate. | counted no less
than 22 switches and con-
trols, nine of which are
mounted in a straight line
across the front panel. Un-
less you are very talented,
operating this radio by
touch alone is not some-
thing that will come easily.
After a few days of use, |
was able to operate fre-
quently-accessed controls
like the BanD, AMC, VFO and

cluding scanning, automat-

ic offset selection according

to the ARRL band plan, and

CTCSS encode and decode (with an optional
accessory).

Connections and Accessories

The TM-621 has the same B-pin mike con-
nector found on every Kenwood radio pro-
duced in recent years, so any mike or TNC
cables wired for Kenwood gear will work here
without modification. The MC-48B DTMF mi-
crophone is furnished as standard equipment.

As with many other compact radios, all con-
nections to the rear panel (with the exception
of external speakers) are made via pigtail
leads. The large heat sink fins simply do not
allow room for conventional antenna and pow-
er connectors.

Tantalizingly, there is a knockout on the
rear panel for a third antenna connector, and
unused space and mounting holes inside the
rig for another power amp board. One might
speculate that some future version triband ra-
dio is planned for the same chassis. But bear
in mind that this would require a complete
redesign of the rest of the radio’s boards,
since there is absolutely no way that they
could be easily modified for this application.

There are separate antenna connections for
2 meters and 220 MHz, which means that
you'll either have to use separate antennas for
each band, or attach an accessory duplexer
and dual-band antenna. At press time, no
manufacturers were offering duplexers or du-
al-band antennas for 144/220 MHz.

in general, the manual provided with the
TM-621A was well written and complete. How-
ever, | was dismayed to note that the adjust-
ment instructions Kenwood usually provides
for low power output, mike gain, beeper level,
etc. were absent. | hope this doesn't reflect a
trend!

Circuit Configuration

The TM-621A offers generous out-of-band
frequency coverage (receive-only as shipped
from Kenwood). It covers from 138 to 173.995
MHz, and from 215 to 229.980. This extended
coverage is useful for monitoring a variety of
public service transmissions, including NOAA
weather at around 162 MHz. Power output is
rated at 45 Watts on 2 meters, and 25 Waltts
out on 220 MHz.

You might naturally wonder if performance
compromises were necessary to obtain dual-
band operation in such a small package. An

Table 1. Manufacturer's Specifications.

examination of the schematics and block dia-
grams provided with the TM-621A quickly puts
those fears to rest. From an RF point of view,
there are in fact two separate transceivers
inside the single box. On the receive side,
each band has its own bandpass filters, RF
amps, mixers, and [F stages. On the transmit
side, each band has separate PLL, VCO,
drive, PA, antenna switch, and low-pass filter
circuits. The only shared circuitry is in non-
critical areas like microprocessor control and
audio amplification. Because Kenwood was
free to design separate RF sections for each
band, there is no reason to believe that any
compromises were made. Indeed, the perfor-
mance specifications (shown in Table 1) bear
this out. The specs are as good as (and in
some cases, better than) specs from Ken-
wood's much larger single band radios.

“I have never
experienced problems
with desense or squelch
breaking when
transmitting on one
band while listening to
the other.”

In Use

For several months now, the TM-621A has
been installed in the headliner of my 1976
Ford van. Separate %-wave Larsen antennas
are mounted about six feet apart on the roof. |
have never experienced problems with
desense or squeich breaking when transmit-
ting on one band while listening to the other.

Surprisingly, the mounting bracket is simply
attached to the radio with four screws. This
isn't a problem for permanent in-dash installa-
tions, but when the radio is mounted under a
dash, the slip-in locking bracket that Kenwood
provides with many of its other mobile
transceivers would be a better choice. It would
allow the radio to be more easily removed for
security.

The amber display was readable under
all conditions—even bright sunlight. The front

MA/M swilches by touch.
Even after several months
of use, | find it necessary to
look at the front panel to operate controls like
SHIFT, SCAN, and MUTE.

In my noisy van, audio performance from
the tiny internal speaker was inadequate.
Connecting two external 5% " speakers
solved the problem, providing more than
enough punchy, intelligible audio under any
conditions.

Basic RF performance was superb. | made
no attempt to confirm the manufacturer's
claimed specifications, | did carefully examine
real-world performance. | compared the 2 me-
ter section to the ICOM IC-28H, and the 220
MHz section to the Kenwood TM-3530A. In all
cases, the TM-621A matched or out-per-
formed the specific units in my possession.

| often commute along a stretch of highway
that is bombarded with severe leakage from
the cable TV service that runs parallel to the
road. Several radios | have owned or bor-
rowed suffer ill effects, including desense and
squeich breaking. The TM-621A completely
ignored the problem. | noticed similar im-
provements in intermod rejection during my
frequent visits to the RF-laden cities of Boston
and Cambridge.

Out-of-band receiver performance was ex-
celient. | frequently listen to NOAA weather
broadcasts, and the TM-621A is significantly
more sensitive than earlier generation extend-
ed coverage radios.

Conclusions

If you have any interest in 220 MHz, the
TM-621A deserves your attention. Itis an ideal
radio for Novices; you can operate 220 MHz
now, and when you upgrade you can immedi-
ately begin using 2 meters without buying yet
another radio. Hams with higher class tickets
will appreciate the full duplex capabilities and
the many features designed to make it easier
to use to use two bands simultaneously.

The TM-621A is not inexpensive, and with a
little shopping around you might be able to
find separate 2 meter and 220 MHz rigs that
together are slightly less expensive. But you'd
be missing the many useful features that
make a dual-band radio a much more conve-
nient choice. Unless you buy radios by the
pound, and like the idea of having two micro-
phones constantly getting tangled up togeth-
er, the TM-621A's superb performance,
unique features and compact size make it a
radio worthy of serious consideration. [
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Number 18 on your Feedback card

WAG6TEY 144/220 MHz

RDF Quad Antenna

T-Hunters take note! Here’s a simple project that gives you a
highly directional gain VHF RDF antenna.

he TEY Quad antenna has no capaci-

tance or inductive matching networks.
Matching networks cut down the efficiency
of the antenna by adding more electrical
components into the RF line, Major physical
distinctions of this quad design from other
designs are:

1. The Bazooka balun (an RF choke).

2. The diamond shape, which is sturdy and
easy to construct.

3. The use of discarded TV antennas.

4. Versatility. By dropping all 220 refer-
ences, you can construct a 2 meter
monobander.

Compared to a yagi, the WAG6TEY Quad
antenna is small. It is lightweight, with low
wind loading, and has good directivity. It's
easy to build, and inexpensive, costing about
ten dollars in materials.

Gain 1s about 6 dB for the 4-element quad.
It has a full-wavelength driver, a true 5002
load with no capacitive or inductive matching
devices, and it is broad-banded with low
VSWR across the band. The front-to-back
ratio is good, with an average of more than 4
S-units difference.

Great for T-Hunting

About 60% of the mobile direction finders
or T-hunters in the Los Angeles area use the 2
meter, 4-element version quad. Quads are
used by T-hunters because they have the most
gain for their size and they exhibit directivity
no matter what the polarizations of the radiat-
ed signal are.

Promise Fulfilled

This quad was designed by Ray Frost
WAGTEY, a pioneer of VHF quad designs,
and a renowned T- and jammer-hunter. At
our last meeting in August 1985, Ray asked
me not let his quad design die with him. In
September, Ray became a Silent Key after a
hard fight with cancer. He had built an esti-
mated 300 base 2 meter quads in single and
paired configurations. The most notable of
Ray’s designs is the Mobile Direction Find-
ing Quad. Ray gave them all to promising
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by Dr.”“Kuby’* Kubichek N6JSX

new amateurs in Southern California, never
asking for, nor accepting, any remuneration
for his quads. Ray only asked that the quad
recipient ‘‘be a GOOD amateur.’’

Just before Ray passed away, he gave me
all his antenna design notes and reference
materials and told me to expand them. Ray
was one of the prime authors that spearhead-
ed the successful passage of Public Law
97-259. This law allows the FCC to enlist the
assistance of amateurs for monitoring the

“...achangein
polarization can make
quite a difference in the
S-meter level.”

bands for rule violations and for gathering
evidence. | was truly fortunate to be Ray's
last T-hunting partner, as he was an outstand-
ing teacher of the HUNT. Ray was revered as
one of the best hunters during his time, and
many people will surely miss him,

The History of the WAGTEY
Quad Antenna

The goal of this antenna was to allow di-
rectable 220 HT communication. This would
minimize overheard communications be-
tween cooperating hunters when they are ex-
changing information concerning strategies
for nailing an illegal signal. At the time this
antenna was designed, most of the amateur
community was rock-bound and avoiding the
220 band due to this equipment restriction.

The most obvious physical feature of this
quad is the reverse spacing between ele-
ments. This design was an experiment by Ray
to see if he could obtain good directivity,
match, and usability of the 220 band. But the
surprising trade off to the 2 meter side of this
antenna proved to be a real improvement to
the 2 meter T-hunting capability. True, the
gain of the 2 meter antenna was reduced

slightly, but the front-to-back ratio was in-
creased. The really big plus was the reduction
of side lobes and thus the enhancement of a
very dominant directive frontal lobe. The ad-
vantages are clear in the world of mobile
flutter and the need for speedy good directive
resolution.

Polarization Makes a Difference

The feedpoint of the antenna determines
the polarization characteristics of the anten-
na. On a diamond-shaped quad, the feedpoint
on either end of the horizontal spreaders will
give the antenna vertical polarization. Putting
the feedpoint on the vertical spreader will
give horizontal characteristics.

Another technique commonly used for
quick polarization changes is the construction
of the boom and mast with PYC and PVC
““T"" section. This allows free ninety degree
or less rotation of the quad for polarization
change. This is important because a change
in polarization can make quite a difference
in the S-meter level. It will also often indicate
a very definite peak on the meter. This allows
you to make a more refined and accurate
beam bearing. This polarization compari-
son technique can also give some insight as
to multipath and reflections being seen.
Most multipath and reflections are usually
some other polarization, than that of the
actual transmitting antenna. When the anten-
na is in an opposite polarization configura-
tion, the signal may appear to have a broad
peak on the S-meter—as much as twenty-five
degrees.

Considerations Before Building

The more metal on the spreaders, the less
dowel to treat. This is important to remem-
ber, especially in Southern California, where
the heat, wind, rain, and smog, weather an-
tennas quickly.

Before construction, decide if the perma-
nent mast 1s to be metal (conductive) or
plastic/wood (non-conductive). Be sure to
use the the appropriate mast when tuning so
that you will make the proper compensations.

If you decide to use PVC with a center
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Aries-

73 R e Vi ew by Tom Guntzel KEOKB

Deluxe RTTY logging program.

Number 10 on your Feedback card

Ashton ITC

PO Box 1067
Vestal NY 13851
PH: (607) 748-9028
Price Class: $90

onsider me an ardent RTTY enthusiast.
Having recently upgraded my computer
equipment to a PC compatibleand my TUto a
PK-232, | was anxious to find a software pack-
age that would take full advantage of both.
Searching the ads of various publications
led me to a program called Aries-1. The ad
touted the software's ability to insert the time
and date (from the computer) and the frequen-
cy and mode (from the transceiver if properly
interfaced) into a real time logging program. It
would also operate in a special contest mode
which would automatically check for dupes as
well as allow for abbreviated log entries. All
this while supporting all the operating func-
tions of a PK-232 or KAM. Additionally, the
program would allow the user to enter data
into the logger and control all functions with a
mouse as well as with the keyboard, The Aries
package had the features | was looking for,
and it quickly became a new addition to my
software library.

Quick Startup

After a quick look at the well-written manual,
| had the software up and running. | found that
modes could be quickly changed with a func-
tion key or mouse click and that the default
values built into the program were adequate
for normal operation (they can be changed
with the addition of a special file on the pro-
gram disk). While not spending a lot of time in
the CW, AMTOR, or packet modes, | did verify
that they operate as expected. Checking into
a local packet BBS was as easy as a mouse
click away. Aries shines brightly on the RTTY
bands and has all the features necessary to
make operation simple and enjoyable.

Using the Program

The top few lines of the screen contain the
fields that can be filled in when using the log-
ging program. The data can be entered from
the keyboard or the mouse. As soon as a sta-
tion's call is entered into the ID field, acheck is
made of the log for a similar entry. If a match is
found the information from the most recent
matching entry is put onto the screen. This
process takes only a few seconds because the
complete log base is in memory at all times. As
the QSO progresses all fields in the logger can
be filled in and, when ready, a single com-
mand writes the log information to disk.

While in the normal mode, writing the log
data to disk erases all the data fields, prepar-
ing the logger for the next entry. In the contest
mode, the logger behaves differently. Fields
that would not normally change (mode, band,
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power, RST, etc.) are not erased after being
written to disk. This makes contest logging an
easy task.

The use of a mouse shortens the number of
keystrokes required to fill in the fields in the
logger. In fact, it's possible to have a complete
QSO0 or contest exchange, depending on how
your buffers are loaded, without having to type
in any information. |f you point the mouse cur-
sor to the field that you want data entered into,
and then click the mouse after that data has
been received and is on your screen, the data

“(With a mouse),
it’s possible to have
a complete QSO
or contest exchange. . .
without having to type
in any information.”’

automatically goes into the log. As soon as a
call is entered into the |D field, a dupe check is
initiated. The call is also put into the call ex-
change buffer. This way, when the F4 key is
pushed, the station you are working and your
call are automatically sent. The ability touse a
mouse is an important and unique feature of
the Aries-1 software. It makes contest operat-
ing a real ease and day-to-day operation a

snap.

Practice Makes Perfect

The technique needed to click the mouse at
the right time to get the data you want entered
into the logger takes a little practice. The
mouse must be clicked after the data you want
to enter is on the screen and a space has
occurred, but before the next space occurs. In
other words, when the mouse is clicked, the
most recent letters between spaces are en-
tered into the field you have selected.

Another useful function in the Aries-1 is
what the authors call “‘replaceable string
parameters.” Using them lets you customize
your stored buffers in a way that would make
them seem as if you are entering them from
the keyboard. For instance, one of the re-
placeable parameters is for the "Name” field
in the logger. If you have a buffer stored that
has the control code for '"Name” in the proper

place and you have entered a name in that
field of the log, when that buffer is transmitted,
the name is inserted in the proper place.

The log entry number is also a replaceable
string parameter. During a contest you can
have an automatically incrementing QSO
number both for your log functions and to
transmit as part of your exchange.

Log Management

The software also operates in a manual
mode allowing you to use it as a logger alone.
This feature enables you to use the package
as your station logger regardless of the mode
you are operating. Previously mentioned
fields are supported in the manual mode.
Additionally, the remainder of the screen
becomes a scratch pad—anything typed will
appear on the screen, a handy feature for
CW QSOs.

The versatility of the log management mod-
ule is hard to equal in other on-line logging
programs. You can search the logs and create
new logs with the results. You can change or
delete records, and print logs in long or short
form. These are just a few of the program'’s
features. The log management section is also
capable of creating outputs that are dBASE Il
compatible.

The original version of Aries that | received
had a few faults in both the software and the
manual. Most of those have since been cor-
rected. Remaining shortcomings are the ab-
sence of a QSO buffer (one is promised in an
upcoming version) and the inability of the con-
test logger to do any type of scorekeeping.

My station equipment consists of a Leading
Edge D2 computer with a monochrome moni-
tor, and an ICOM 751A which is not interfaced
to the computer. Thus, I'm not able to com-
ment on the appearance of the screen in color
nor the part of the software that imports data
from the radio. Ashton is currently working on
expanding that portion of the software to in-
clude more control of the radio and additional
memories.

Ashton’'s president is Tom Ashton NY2I. |
have spoken with him several times and he is
very interested on feedback concerning his
product. He continues to update his software.
Revisions are free during the first ninety days,
and available at reduced rates thereafter.

During a recent RTTY contest | used this
software to make and log over 300 QSOs. It
performed flawlessly, is easy to use and lives
up to its advertising claims 100 percent. It has
been a welcome addition to my software
collection. [



10 METER

DX IS HOT!

AND YOU CAN WORK IT WITH
THE NEW RANGER AR 3500

¥

» Compact Mobile Transceiver

* Microprocessor Controlled Design

* All Mode SSB/CW/AM/FM

* Effective Noise Blanker

* Five Selectable Memory Channels

* Programmable Band Scan

* Large Six Digit Frequency Readout

* Split Frequency Repeater
Operation

* Dynamic Mic & Power Cable

* Mic with Frequency Scanning
Buttons (optional)

* Limited 1 Year Factory Warranty by
Clear Channel Inc. Issaquah, WA

SPECIFICATIONS

Frequency Range: 28.0000-29.9999 MHz in
100 Hz steps

Sens.: SSB/CW .15 uV, FM/AM .3 pV

Power: SSB 25W PEP, 30w, CW, BW FM/AM

Input: 125V, 6A DC

Dimensions: 2.4"X7.7"X11" Wt: 3 Lbs.

We made a special purchase of
these fine transceivers and thus
able to offer them al a very atirac-

S Special!
Our Regular
Price ggﬁﬂ.aﬁ $299 95

AVAILABLE OPTIONS

100 Watt model ......ovevvvinenes (call for details)
Mic w/ Freg. Scan. Buttons " ........... $30.00
SP-1 Speech Processor .....c.ccueeiees 30.00
CW Auto break-in & pwr control® .........30.00
Service Manual AR3300/AR3500 ........ 20.00
3 Element Beam, 26-30 MHz ............. 89.95
Penetrator Mobile Ant. .......ccovviivnnins 4795
Antron A-99 Vertical Base Ant. ............ 49.95
RS7A Pwr Supply for 30W Ranger ....... 52,95

RS35A Pwr Supply for 100W Ranger ...142.95
"sale price with radio purchase only

Offer limited 1o available stock
Send a SASE for detailed brochure

Quantity Pricing Available  Foreign Orders Accepted
Orders received by 1 PM PST shipped UPS same day.
COD / VISA /| MC Next day UPS dellvery avallable
No extra charge for C.0.D. or VISA Mastercard Orders
ORDER DESK ONLY — NO TECHNICAL
(800) 854-1927
ORDER LINE and/or TECH HELP

(619) 744-0700

FAX (619) 744-1943

RF PARTS

COMPANY

1320 Grand San Marcos
California 92069
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FOR IBM PC/XT/AT PS/2 & COMPATIBLES

- $89.95 -

i Avlomoic Dup checlng

/‘ﬂuiumuhcu]ly nserls nlo fog; Compuler DAIE / TIME — lronscener TREGULNGT / WOLE (Currenl Renwood ond Icom mooes).
Bis both o Logging gnd o Terminol progrom @ No other soltwore needed

i Works wih o Mouse ond/or Funclion Keys B Fosl ond easy conlrol of Termingl Units ond Doto Entry.

B Contest Mode ond oulo sirmg repiocemeni § Exiremely Tosi Voice o Digilal mode exchanges
B 5eorch / peint by Coll, Country, Freq, QSL infp, elc

glels you run olher progroms (or occess DUS) whie slopng resden| n memory olong wih your dolo.

B Alpws for exomple, loggng while smullonecusly connecled lo o pockel mod box ond  down-looding messoges mlo o coplure file

g inlerfoces with Konlronics KAM, ond AEA PK-217

8050 iabel printing

An Exiremely uselul progrom! Mosl Anes=1 Users "Tiee up™ the progrom whenever they ore in (he shock, Whelher operoling Voice
\LAI'-ITDE, Pockel or ony olher mode, you wil enjoy hoving your log ovoiloble on screen smulloneously wilh your Termingl )

Unil ond occess lo your other hom sofiwore jusl o keypress owoy.

ViSA - = Qur 10th Year of delivering Quality Soliware Lo the International market — -
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/" EVERYISSUE
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
$200. Libraries have these readers.

The collection of over 600 microfiche, is
available as an entire set, (no partial sets)
for $180 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 3, Route 56
Mineral, Virginia 23117

MaslerCard

CIRCLE 338 ON READER SERVICE CARD

"DOWN EAST MICROWAVE

MICROWAVE ANTENNAS AND EQUIPMENT
* Loop Yagis » Powes Dividers » Linesr Ampil fisrs * Compilate
Arrays = Microwsvs Traneverters * GaAsFET Preamps
* TROPO » EME » Weak Signal » OSCAR = 902 = 1269 » 1294
e 2304 » 2400 « 3458 MMz
Z345LY 4S5el loop Yag 1296MHr 20481 557
1345LY 45el fjoop Yag 2304MHz 20081 §84
3333LY 23el loop Yagi 902MMz 18,6081 597
Above anlannas assembliad and tested. Kite availabli.

MICROWAVE LINEAR AMPLIPHIERS
S58 - ATV - REPEATER - OSCAR

ZNEPA TWm1BWowt 1240-1300MHz 138V 8255
PIREPA  10OW iR 35Wout  1240-13000H> 138V 5305
INEPA "TWn20Wouf D00-530MH: 138V 5255
3335PA 10OWin40Wout S00-930MMz 138V $305
Z3LMNA Preamp O.7ToBMN.F. 1298MH: 580
33 LMNA Preamp 0.9dBM.F. S02MHzr 580

Add §5 for shipping - UPS/48
LW 1286 and 2304MHE Transveriar Kits in stock
Write For FREE Catal
B og

wsA | DOWN EAST MICROWAVE
==

"

Bill Olson. W3IHQT
Box 2310 RR1, Troy, ME 04587 U.S.A.

(207) B48-37 41

703-894-5777
800-282-5628

CIRCLE 365 ON READER SERVICE CARD

Multiband QRV Dipole/V/Sloper

Ready 1o Use ' Full Legal Power

Fastest Install Tough ~No Lossy Traps
Coax Feed Flexible Low Noise
2500 V Insul Eink-Proof Never Corrodes

RV~ RV-
i $49:20 \9atho 3200
Includes 52 page Tech Manual Add 55 Posr & Handling.
AntennasWest
801) 373-842%

Infopack 51 by 1st class muail.
Box S0062-S, Prove, UT 4605

CIRCLE 89 ON READER SERVICE CARD

Subscription
Problems?

Change of
Address?

Our new toll-free number is:

1-800-525-0643

Colorado/Foreign Subscribers:
1-303-447-9330
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HIGH PERFORMANGE

PRESELECTOR-PREAMP

HEAR MORE DX

APARTMENT ANTENNAS

WOUNT WITH SUCTION CUPS!

The Snlutiun tU mﬂst interference intermﬂd and desense The VAK-TENMNA line of antenna's are ideal for apartment dwellers and trovellers. Thes
¥ - : mount on glass with two powerful sudtion cups and hold firm for months!
problems in AMATEUR and COMMERCIAL systems. | :
* 40 to 1000 Mhz - tuned to your frequency VAR-TENNA 529.95
* 5 large helical resonators R e e e s o
* | ow noise - ngn overload resisiance =/ comn and chisce of BNC, PLISS aad sther commectors
e 8 dB gain - ultimate rejection> 80 dB e ettt
* 10 to 15 voits DC operation
e Size - 1.6 x 2.6 x 475" exc. connectors
™ FﬁNTnSTlc REJEET!DH[ SUPER VAK-TENNA £149.95 ‘
. ; F arrwave i scanng ception (not for tranymitti
Typical rejection: Price - CALL bipolar w/RCA jacks T ey S A S o T
+600 Khz@144 Mhz: -28dB  Connector options: Hﬂiﬂ gﬁ, HF $6, (S aat i Vb i nASS ) Aiicann yuserr fale, I8 Subl -
+1.6 MEI@EEU Mhz: —40dB N 31 = ; o
+5 Mhz@450 Mhz: =50dB  SUPER HOT! GaAs Fet option $20 SIGNAL INTENSIFIERS AR S TR
RECEIVER PREAMPLIFIERS Compeci wp = thrs rmoesefl & efe nte
| Aszsare L bewl pomchis reteplaa otk 3 SICHAL [NTENSIFICH welhayt loss of signad 05-FO0MEER sidh 338 o
We have MANY MODELS swuifabls mcluding the fxllewing L oA 4 TSR IR 11BVALC powrted IDE vm

RFP-40

[BNC FLI$G) §a0 08

["H7, TG Fraon
1-1300M M with 15 db galn and
2 0db mslae fgure Pawersil by

AUTOMATIC IDENTIFIERS
ULTIMATE MOBILE SPEAKER
WOUNTS WITH SUCTION CUPS!
Thim handy dpeakar mounis on peur windshield sod

sllows your rig o overcome mod pele. Compoci
dB* = 335" and made of rugged blach ABS with &

SEVAC [1IVDO avoil«i4). For
-pRogive e only

g J geplity speaker Reirplon @ grestlly  impeored
RFTR-558 B54 3% Miri piug vervoa M9 & SUB-Mmi plag $34 99
Imirrmal RF Sypem relay alises
the SICNAL INTENSITIER 1=
speaTRie ik Ibhe oienEs el =L TAPE SAvER
your trasscerver  Dusgued i SCANNER RECORDING INTERFACE
ooret §U-WHIRE weth 13dB gan

The TAFE SAVER TE:1 ywnirhey your remols =oa
trolled rassrtle recorder on amnd off #o that yoa
wrly record durag activity  Intermal merophone Wl -
Enuslor sasures you of corsegt mudio beval. A& Bualy
| ipehker i wilh everyihing

» For ransceivers and repeaters - AMATEUR and COMMERCIAL ::-I ""i“#,f"'_fi"_l'”];';":; o4
« Automatic operation - adjustable speed and amplitude I §-co snd 10mue ol
* Small size - easy installation - 7 to 15 voits DC

wllinwd yoll bo Hubes

* B seleclable, reprogrammable messages - each up 1o 2 min. long FNEW!Y RFTR-M #0008 hooked Lp. Powated by LIEVAE (19VDC svail
* Wired, tested, and programmed with your message(s) I [sdatine uiare. exn  now . bbnedi :+ EM5 i e S0 it o KGRy v iy
: from SIGNAL INTENSIFICA- RECY. IVDaiey i
Model ID-1 - $54.95 Model ID-2 w/2 to 10 minute timer - $79.95 TV Ths RFLRAL ingrsins — - -
We olfer a complete line of transmitter and receiver strips reseption of VHF (150- 10080Hs] WHEN ORDERING Pleave add I
and synilhesizers for amateur and commercial use. farTae: 17NN EveEr) $4 contermmnaus USA shippeng /hassting

7 AK Ml Censds shipearg (handieg

ELECTRON PROCESSING, INC 57 st a8 saes taa

F.0. BOX 708 SATISFACTION GUARANTEED |

"'-1[["““‘“ "". i1 U-‘ Urder any profiect {excegt sfiwazs] from EF
. (516) 764-9T79E and & et ssiinfied retarn @ wnthin 1§ days 1w

& Tiall refund (less shipping/hapdiing |

Regquest our free catalog. Mastercard and VISA welcome

GLB ELECTRONICS INC.

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 9to 4

CIRCLE 17 ON READER SERVICE CARD

SEND FOR MORE DETAILS! MANY MORE PRODUCTS! US MADE!

CIRCLE 291 ON READER SERVICE CARD

E

Rob, WA3QLS Faul, WA3QPX

AEA o ALINCO « AMERITRON « CUSHCRAFT « ICOM

e KANTRONICS « KENWOOD » MFJ » MOSLEY « SANTEC
e TELEXHY-GAIN « TENTEC « YAESU « AND MORE!

71 Meadow Road, New Castle, Del. 19720

Factory Authorized Dealer!
9-5 Daily, 9-8 Friday, 9-3 Saturday

e $00-441-7008

et ) i -f ; - New Equipment Order & Pricing

EEIEb fating oy
th A”””"Efﬁaryt

Katherine, KA3IYO

302-328-7728
SERVICE, USED GEAR INFO

NO Sales Tax in Delaware! one mile off 1-95

Prices are subjec! to change wilhout notice or
obligation. Products are nol sold for evaluation.

.

Ji ~S5°

Please send all reader Inquiries directly.
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For the Finest in Repeaters,
th the Leader—

SPECTRUM

We’'ve got the greatest
design/performance
‘“Know-how’’— 15 years

in the business—with
constant improvements in
our Repeaters & Link Units!

For that new Machine—Spectrum now makes
3 lines of Repeaters—the world famous
Deluxe SCR1000A, the Low Cost line of
SCR77s, and the new State of the Art
Microprocessor Controlled SCR7000X Line
of Repeaters which will be out very soon.

The SCR77 Repeaters maintain the quality of
design, components and construction which
have made Spectrum gear famous throughout

. GM 220 MHZ th;*«::}rltil'ﬂ;r yeart;s. Hnw?ver, a:l Efth{-;“b?usg&
whnisties ave been eiiminated—art a iarge
|, 440 MHz -

cost savings to you! The SCR77 is areal ‘'work-
horse'’ basic machine designed for those who
want excellent, super-reliable performance
year after year—but no frills!

Of course, if you do want a Full Featured/
Super Deluxe Repeater with Full panel
metering and controls, and a complete list
of ‘built-in’ options, then you want our
SCR1000A or the SCR7000X.

All three available with: Autopatch/Reverse
'SCR1000A 2M or 220 Patch/Landline Control; TouchTone Control of
REPEATER W/150 WT. 2M A"'IP various repeater functions; ‘PL’: “Emergency
& 30A POWER SUPPLY. Pwr./ID': Tone & Timer Units; Sharp RX Filters;
{All items available separately) Power Amps; etc.

See us at Dayton Booth #320—321

Complete Line of VHF/UHF Rcvr. & Xmtr.

' Boards & Assys. also available. Plus 1D,
Call or write today for details and prices! COR, DTMF Control Bds., Antennas,
Get your order in A.S.A.P.! Duplexers, Cabinets, etc. Inquire.

Sold Factory Direct or through Export Sales Reps. only. |

/577 SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S10 * Norristown, PA 19403 » (215) 631-1710 « TELEX: 846-211
FAX: (215) 631-5017 CIRCLE 51 ON READER SERVICE CARD

Shown in optional cabinet.
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Assembly of the 2-meter ‘‘Sling-shot "’
antenna.

would like to be able to say that I ran a

ream of calculations through my IBM PC
to arrive at the design for this antenna, but |
cannot. | used an abacus.

Number 11 on your Feedback card

Slingshot for Two

Big 2-meter signal for under $5.

by David You

Actually, I was considering building an
expanded quad loop—two wavelengths long
but open at the top center. My friend and
coworker Henry Higgins (an SWLer) sug-
gested, however, that by reducing each ele-
ment for ¥%-wave, 1 could do without the
matching network.

He was right. The radiation pattern
changes, however, from bi-directional
broadside to the loop to bi-directional in the
plane of the vertical elements.

Construction Procedure

To build the two meter version, obtain a
length of electrical conduit ten feet long. Cut
the conduit in half and bend each length into
the shape of an**L"" with 20 inches on the
short side and 40 inches on the long side.
Have a person from the hardware store do the
bending for you, or you may end up with
collapsed bends, as I did.

Drill mounting holes as diagrammed, or
work out your own arrangement. I bolted the
antenna to a piece of Plexiglas™, but a length
of painted wood will serve as well. Next,
attach the antenna to the mast with a pair of

nker KASOGD

muffler clamps. Then, attach the coax and
operate.

Results

SWR on the sling-shot, untrimmed, is
1.5:1 across the top two MHz of the band. |
get reliable coverage over a forty mile radius
of the home base. Limited experimentation
with a six meter version with KD8FW on the
receiving end some sixty miles away gave
better results than my two element beam at
thirty feet (for operation on 2m).

With both the six and two meter versions,
the horizontal section was a half wave or
more above ground level. | have not tried any
other elevations and will not until I put up the
15/10 meter job that I have planned for the
summer. Fifteen meters would appear to be
the upper limit for this design—after fifteen
the dimensions begin to get unwieldy.

Total cost for the two meter version was
under five bucks—$3.60 for the conduit and
$1.30 for the muffler clamps. I already had
the Plexiglas in the junk box.

My thanks for Charles Woods for his assis-
tance with the diagram.

UNADILLA ANTENNA
MANUFACTURING CO.

MA-018

PO Box 4215

Pt

-
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ERCON is celebrating the beginning of our 3rd year in business THANKS to

FREE
IBM-PC™ Software Catalog

(508) 475-7831 Sam-5pm EST+{508) 474-8949 24HR FAX

e BIG sianaL

(NS89 Amateur Antenna Baluns

For over 20 years, preferred by Amatuer, Commercial
and Military Operators. Assembled with all stainless

w20U
(HF&VHF)

YOU. Through May, IDS will include a FREE beautiful reusable hard-carrying case
with all orders for 3 or more disks. It protects your disks in the mail, your briefcase or
anywhere. And we will give you 1 for every 6 disks you order. HAPPY BIRTHDAY
from INTERCON!

HAM Software SPECIAL!! Full-length catalog with 100°s of TESTED, TESTED, and
TESTED programs for “finicky,” hard-to-please HAMs and E.E.'s is FREE. Just
send your Name and Address. ($1 for postage appreciated but not required.) Or:
Order from the Sampie List below:

Only $3.95 per Disk  Uniless Otherwise Noted Only $3.95 per Disk

Trape-Antenna Kits-Filters-Center Insulators-ENDsulators™ -Coaxial Relays
All products come with a 30 Day Warranty

-NOTICE-
We are the NEW manufacturers of the original

JAMES MILLEN™ Products
I_ (508) 475-7831 9am-5pm EST

32 73 Amateur Radio = April, 1989

steel hardware and bullt-in lightning arrester minimizes R e i s alont g A Y D
. PR T o BEacoms c
your TVI, maximizes your power. Tt i Al it R s AP Sredicion & Ben FSGnget Oy UR !
¥ cﬁnmmmuimmmm e AN . FL-HAM S i‘m ﬁﬁ?ﬂﬁﬂ% s S
Trans;prmer Baluns | e e e e A s
For medium power (1000 watts RF minimum) and broadband operation 3-40 MHLz COMPUTER UTILITY PC-HAM #4 e LTI —
COMPUTER AMALYZER [Oisk FT100) ¥ super proge 3 antenre Besigaers (HF o VHF)
W2AU 11 W2AU 4:1 Sorermae Yo Yo sy anvtanmen oSG 8 b R s
: npeed. PC-HAM #5 (CGA)  (Disk #966)
e ] FREQLISTY Ty l LF-\'HF,
50/50 or 75/75Q 200/50 or 300/75Q2 GOLON b SeLATON e ) e et BOT Koo TE440 6 Y5711
' ' g waril 16 run color (CGA) softwars Gres)! MUF 10 (CGA) (Deak #978)
BD'P‘"EE“’:d i {'."“,’:“‘f:;‘j#“‘f"’;“ CHMBBIATONS oy A28 —— RS oty DS hamiens
EEITIS, U 5 IB: (o] lm as - find. | o e i
PC PROFESSOR—BASIC TUTOMIAL  [Disks3805) TIME
N T f B ‘ 1 wﬂwm:;hf mfm""ulmf NCKLER %a Dok 7000
| W2DU-HF [ W2DU-VHF e e o T e
A mpmml-msmﬁ: mﬂmﬁrﬁﬁ
1.8-30 MHz 30-300 MHz cmsons O Ll L
3000-9000W | w/1:1 SWR| 2000-4000W A o Tane a8 gl MR e
! rbarae g PO 20, B o By R o A b oo e et
1500-5000W | w/2:1 SWR| 1200-2400W T B T e e
Girnwl for ATVESTV o5 of juml ord Thiem FORMS [Dhesh, KNTE) -
PC SO TURE GRAPHICS CoA) (Diskdssd| ———— binks 051 s, Awants, Cendicate, sic. Gomal for
] Hundiidy of pre-gramn arwork for your ATWESTV rotesmonal koking buBsiess orme, oo
. . - . camera/priniar. Ensy Calisign plansrs, sic GREAT UTILITIES 11 [CGA) (Chak #3000} —
Call or write direct for our informational brouchure on "“s““"w“.ﬁ“f"u E“*“'“Tiﬁggwmmm ,',Jﬂwz'::;;;mﬂﬁgﬁ:;,L;E:;;E,;"';;;m
" B 2 Wil i
our other fine products :ﬂ: o v o a4 Pl e DM

(ICOA)  (Desk #1500) —
Ur PC hecomas & graghes SCIENTIFIC CALCULA-
TOM, rune APM, piot resulls on screen of prinkerf

Easily the BEST porpanal Incame laa praparaton
program e we s, Who neads ©“H L RTT Wnis off
thai PC (wic | ) BEFORE APMIL 15ih ARRIVES

Mail to: INTERCON Data Systems, P.O. Box 696, Gamabrills, MD 21054 | No._ of =

NAME: 2
STREET: S&H § 350
CITY: ST ZIP Total §
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WATCH FOR OUR BIPLANE AT THE
"DAYTON HAMVENTION" i

MARK YOUR CALENDARS RIGHT NOW FOR OUR 10th ANNUAL

FAROUT A.R.C. HOSPITALITY BLITZ
THE PARTY THAT'S GOT THE OTHERS BEAT

* SNACKS

*COMPLIMENTARY oot mes
REFRESHMENTS iy ornen

EXCITING ACTIVITIES

FRIDAY APRIL 28th 8:00 P.M. TILL 12 MIDNIGHT
"KNIGHTS OF COLUMBUS PARTY DOWN ROOM" 267 BAINBRIDGE STREET
DAYTON, OHIO
JUST THREE BLOCKS EAST OF "STOUFFERS HOTEL"

FOR MORE INFORMATION, PLEASE DROP US A LINE AT:

FAROUT AR.C.

C/0 BLITZ CHAIRMAN

P.0. BOX 9181

DAYTON, OHIO 45409-9181

(IF YOU DESIRE A QUICK RESPONSE, PLEASE INCLUDE YOUR
HOME TELEPHONE NUMBER; WE'LL CALL YOU COLLECT!)

WHILE IN DAYTON FOR OUR BLITZ!
YOU MAY WANT TO TAKE IN THE "DAYTON HAMVENTION"
TAKING PLACE AT HARA ARENA



KM Split

Mumber 12 on your Feedback card

for the Uniden HR2510

Modify this rig for easy 10m repeater operation!
by Richard Thomas WB9WDH and Thomas Dick WASQDZ

n addition to surplus CBs that are

easily modified for ten meter operation,
there are many new quality inexpensive ten
meter FM radios now on the market. One of
the best examples of these new rigs is
Uniden’s President Model radio. It operates
in AM, SSB, FM, and CW modes. It sells for
about one third the cost of a regular ham-band
transceiver. Its one notable drawback, how-
ever, is that its FM operation is not designed
for the split frequency operation necessary
for repeater operation. This article shows you
how to modify the Uniden for easy split fre-
quency operation.

Circuit Workings

Uniden opted to use one filter for receive
and transmit, using switching diodes to go
from one state to the other. Receive is turned
on in all modes except FM with the diode
D105. In the transmit mode, D105 is urned
off and diodes D106, D120, and D109 are
biased on, effectively isolating the filter
(FT102) from the receive circuit and using it
to filter SSB and AM transmit audio. In FM
operation, no audio is passed through this
filter. All this action takes place on the main
board of the Uniden.

On the original model, modulation is done
in the VCO on the microprocessor board.
DIl and D2 of the new bypass filter that

Photo A. Installation of the bypass section of
the mod on the main board of the Uniden.

we use (Figure 1) turn on through radio
parts R11, R18 and R13. RF flows through
D1, Cl1, and D2 around the filter. DC passes
through R1 and R2 of the bypass network
to an 8 volt transmit source via the beep
switch. The 10.6975 MHz frequency
is passed through to the transmit mixer
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Photo B. Installation of the crystal and the

relay. This is at the front of the Uniden, the
left side as you face the rig.

to derive the operating frequency.

In order to get the offset for repeater opera-
tion, we chose to change back and forth be-
tween the regular crystal at X101 (10.6975
MHz) and the new one (10.7975 MHz). The
crystal shift 1s done with relay K1 and X101 A
(10.6975 MHz) and X101B (10.7975 MHz).
X101B is 100 kHz higher, so when it is mixed
in the transmit mixer, the difference in output
1s 100 kHz lower than the original crystal at
the operating frequency. The K1 relay power
is taken from the FM mode switch wire
(brown wire) so that the relay is turned off in
all modes except FM. This allows the relay to
be energized when the beep switch is in the IN
position, making offset operation possible.
Take note that the beep switch must be in the
OUT position for operation on SSB and AM.
The ouT position also shuts off the offset
crystal X101B for simplex operation on FM.
The beep feature will be eliminated.

Before you try to modify the Uniden Presi-
dent, make sure it transmits and receives on
the same frequency. This is called tracking.
You can check for this problem on the air but
be sure the RIT knob is absolutely vertical. If
it does not transmit and receive on the same
frequency, return it to Uniden for repair be-
fore making any modifications.

It takes very little to make the necessary
changes: one crystal for 10.797.5 MHz, one
subminiature DPDT DIP relay from Radio
Shack (part #275-213A), and several resis-
tors and ceramic capacitors. Total cost for all
items should run less than $20. For another
$15.75 plus postage you can get a service
manual (part #SMHR2510) from Uniden
(Sales Dept., 9319 Castelgate Dr., Indiana-

polis IN 46256). Let’s take this modification
step by step.

Dramatis Personae

First, order a crystal for 10.7975 MHz
fitting the characteristics of a crystal for the
Cybernet board (holder HC 18, PT#/OF =
RMF-9, R.T. Tol.= 50 CL PF + 30 RS =
20). You can order the crystal from Crystek
Corporation (PO Box 06135, Ft Myers FL
33906, PH: 800-237-3061.) While you are
waiting, go to Radio Shack and get one relay
(Radio Shack part #275-213A) plus any of the
other parts you don’t have around the ham
shack (see Figure 1).

Build The Bypass

When the crystal comes you are ready to go
to work. Disconnect the power cord from the
rig. Remove the top and bottom covers by
taking out the screws. Be sure that you don't
have anything around the work area that
could short out against components in the
chassis. Build the bypass network as found in
Figure 1 between D106 and D120 near
FT102 (see Photo A). Make the leads be-
tween components as short as possible. At-
tach one wire about 8" long to the junction of
R1/R2/C1. Connect the power cord and turn
the radio on. Try to receive and transmit on
SSB. If you wired everything correctly the
radio should work. If it doesn’t, don’t pro-
ceed until you have cleared up the mistake.

Beep Switch Mod

Turn the radio off and unplug the power
cord. We are going to modify the beep switch
at this time. Locate the beep switch on the
front panel of the radio. This will keep you
properly oriented. Now remove the four

Photo C. Plug from the mode switch. The
wire from pin 16 of the newly installed relay
runs to the brown wire of this plug.



'rews In the side of the face plate. This will
low the face of the rig to fall away. Pull
down as far as possible. Locate the back
f the beep switch (Figures 2 and 3) and
olate all six landings of the switch by cutting
i¢ three trace runs with a sharp knife (see
1igure 3). Brighten the copper foil around
ie switch landings so that it will take solder.
repare four pieces of wire ten inches long,
referably in four different colors. Solder
wire to each of four landings: Bl, B2, CI,
¢ C2. Put the face of the rig back on. Insert
1¢ screws. Reattach the power cord and turn
1e rig on. The rig should still work on all
10des.

telay/Crystal Mod

Now turn off and disconnect the power
ord again. Turn the rig upside down and
ocate the VCO assembly, which hides the
older leads for crystal X101. Remove the
vires attached to VCO assembly. (Be sure to
ote where they go so that you can put them
vack.) Remove the whole VCO assembly and
hen unsolder crystal X 101.

Turn the radio over on the other side.
viount the Radio Shack relay against the
netal sides of the cans for L116, L118, and
_117 (Photo B) using double-sided tape with
he pins of the relay pointing away from the
»oard and pins 1 and 16 facing toward the
yutside edge of board. Connect a wire from
oin 13 of the relay to the empty hole of X101
‘hat is farthest from the front of the rig. Con-
nect a wire from pin 4 of the relay to the
zmpty pin hole of X101 that is nearest to the
front of the radio. Now replace the VCO
assembly.

Next, connect a wire from pin 16 of relay
to the brown wire of the plug from the mode
switch. This plug is in the area of X101 in
the left front corner of the main board (see
Photo C). Connect a wire from C2 of the beep
switch to pin |1 of the relay. Connect a wire
from B2 of the beep switch to any good chas-
sis ground. Connect a wire from Bl of
the beep switch to resistor R93 on the side
next to FT102 (Photo D). Connect wire Cl1
of the beep switch to the wire that is attached
to the common junction of R1/R2/C1. Make
the joined wires as short as possible and
tape the solder connection carefully. Then
solder the crystal removed from X101 to pins
11 and 6 of the relay. Solder the new crystal
to relay pins 9 and 8, being careful not to

short out any of the leads TO CATHODE TO CATHODE

to the case. OF DI06 OF fiIEﬂ
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within 1 kHz or less of
what the LED readout on
the radio shows. If it
isn’t, you have made a
mistake. Go back and
check your work care-
fully.

If the transmit fre-
quency is not the same as
that indicated by the
readout (but within 1
kHz), adjust L117 to ob-
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tain the same frequency
as that displayed by the
LED readout. Put the ra-
dio in lower side band (LSB) mode. Set the
RIT in the dead center position, 1.¢. the verti-
cal or the 12 o'clock position. Generate a
signal with a 100 kHz generator like that
found in older analog ham receivers. Bring
the radio close enough that the signal can be
heard in your Uniden radio. Zero beat the
Uniden radio with this signal using L118. It
should take no more than one turn. Then
change the rig to upper side band (USB)
mode. Zero beat again using L116. This re-
establishes receiver tracking.

That concludes the modification of the ra-
dio. Replace its covers. The beep switch must
be out to transmit on AM or Side Band, and
for FM simplex. The beep switch should be
depressed when you want to transmit on the
offset frequency characteristic of ten meter
repeaters.

Postscript
We suggest one additional modification for

Figure 1. Schematic for the modification to the Uniden President
10m rig for easy repeater operation.

the operator who switches from one mode
to another frequently and may forget to reset
the beep switch. The installation of an addi-
tional relay identical to the one already used
will help to reduce the chance of operator
error for the true purist. It disables the bypass
function when the mode switch is in any posi-
tion other than FM. The relay coil for this
new relay should be connected in parallel to
the other relay coil that switches the X101
crystals. You can use either pair of normally
open contacts of this relay. They should be
connected in series with the power lead that
runs from the bypass network to the beep
switch. The mounting of this relay is not
critical.

Here’s hoping to satisfy all those 10 FM
repeater users out there who wanted to
buy this fine and inexpensive radio, but
held off because there was no easy split
operation on it. Now there is—

Enjoy! &

BOTTOM
switen| O 0 0
(Se07T)
O 0O O

l TOP

BEEP SWITCH- FDIL LANDINGS
(TOWARD BOTTOM OF RIG

TRACE CUT #3

== :

—

FRONT FACE TIPPED FORWARD
WITH FOILSIDE SHOWING

FRONT PANEL)

FRONT PANEL 1_
= ‘ O R
Qusiliyhe - O)
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]G 1 - =< :Ii
TRACE CUT o © ;i D
Nl il T g T
z CH 0)
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Figure 2. Board in the Uniden toward the front panel, on which the

beep switch sits.

the split feature.

Figure 3. Close-up of the foil landings for the beep switch. You need
to cut three traces to modify this switch to have it switch on and off
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Build your  Hamcation only minutes away
next vacation from Florida's main attractions!

around the south- 4 pisney World * EPCOT Center

N land’s most popular  « sea world * Wet n' Wild * Water
o st\ Hamfest, at the hub of Mania * Boardwalk & Baseball

Q\o the greatest entertainment * Gatorland Zoo * Xanadu
% and activity center in the east. * Church Street Station

.ORANGE COUNTY CIVIC CENTER

(at INTERSTATE 4, EXIT 29)

A R R L * 24 Hour RV Sites at nearby
campground

: * Continuous Forums Saturday
Northern Florida i Sinaiy

Section Convention | x rccexams sundayat9:00am

April 7th, 8th, 9th | <. cicproved Regiser for sxams on

—1980— Saturday. Bring credits and license.

* REGISTRATION x

NOW BIGGER & BETTER | B A e ) >
s 6 | 0“-9“ 'ﬁﬂgfxgh? i THAN EVER! Comme rgialaElhIEiEt Af::s

$8 00 at the door For General Information & Tickets - Registrants and Exhibitors contact:
i i i 0. 47811, Orlando, FL 32854
Children under 12 Free! | H2mcation Information ¢ P.O. Box 547811, Orlando

ORLANDO HAMCATION & COMPUTER SHOW

Sponsored by: Orlando Amateur Radio Club, Inc.

“C’mon down and enjoy

our Southern Hospitality” HAMCATION CHAIRMAN: Larry Gilbreath

General Information: (407) 657-9052 Commercial Information: (407) 898-1027

Ask for Buzzx Showalter
CIRCLE 96 ON READER SERVICE CARD

'ANew Spectrum Analyzer From AVCOM!

The newest in the line of rugged spectrum analyzers fro
AVCOM offers amazing performance for only $2,675.

AVCOM'S new PSA-65A is the first low cost general
purpose portable spectrum analyzer that's loaded with fec
tures. It's small, battery operated, has a wide frequency
coverage and is accurate - a must for every technician's
bench. Great for field use too.

The PSA-65A covers frequencies thru 1000 MHz in one
sweep with a sensitivity greater than -90 dBm at narrow
spans. The PSA-65A is ideally suited for 2-way radio,

e cellular, cable, LAN, surveillance, educational, production
PSA-65A display of 270-770 MHz TVHD b!ack dawncunverrar and R&D work. Options include frequency extenders to
showing SCPC, digital and video transponders. enable the PSA-65A to be used at SATCOM and higher
frequencies, audio demod for monitoring, log periodic
antennas, carrying case (AVSAC), and more.

Can't wait to find out more about this revolutionary new AVCOM Spectrum Analyzer? Then see us at the SPACE/STTI
Las Vegas Show, March 21-23, THE INTERNATIONAL MOBILE COMMUNICATION EXPO in Las Vegas, March 29-
31, or Dayton HAMVENTION, April 28-30. Write, fax or call AVCOM for brochure and specifications sheet.

AVCOM BRINGING HIGH
TECHNOLOGY
DOWN TO EARTH

500 SOUTHLAKE BOULEVARD + RICHMOND, VIRGINIA 23236 - 804-794-2500
FAX: 8B04-794-8284, TLX: 701-545




ALL NEW KITS

PERSONAL
SPEED
RADAR

RAMSEY ELECTRONICS

Quality Test Gear & Electronic Kits for Professionals and Hobbyists

589 95
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Tl ._|| Tan L 1

PREAMP

Tht PR-2 i5 ideal for measuring wiik
Slgnaks from 10 to 1,000 MMz = fial
26 db pain = BNC connsciors » ?ra.in
for snitfing RF = ideal recelver/ TV
preamp = 3 db NF
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MULTIPLIER
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Il raggbton MEgsyremanty
FLpies Up o Irbgodady & Srigl i
PL IDne TRt FETENT & MUTnhet
:1' Wor W00 » 03T My resodution &
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40 & 80 METERS
HAM RECEIVERS

Sengidive all mode, AM, OWN. 358 receivers for 3 5—4 0 0r T0—=T5MHz Girecl comversion design
Lsing NEBDR! I a8 leatured in OST and ARHL handbooks. Less than 1 uv sengiljwily, varacior
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case ki Ieptures a rugged ABS plastic case with scroened graphics. [cluded ars machined

alumimuim knobs for & wakl-limshed proféssional look
$12.95

THE COMMUNICATIONS
SERVICE MONITOR THAT
WORKS HARDER FOR LESS.

introducing COM-3._.. the new service monitor designed by service
technicians for service technicians. It works harder for less._ . giv-
ing you advanced testing capabilities at a very affordable price.
FEATURES = Direct entry keyboard with programmable memaory
® Audio & transmitter frequency counter » LED bar graph fre-
quency/error deviation display # 0.1-10,000 uv output levels »
High receive sensitivity, less than 5 yv = 100 KHz to 999 9995 MHz
Continupus frequency coverage » Transmit protection, up to 100
watts = CTS tone encoder, 1 KHz and external modulation

CT-90 S DIGIT 600 MHz

$2495 00 2699

PS-10B 1.5 GHz
PRESCALER

Extends Ine range ol your present
eounter to 1.5 GHz = £ stage proamp
& divide by 1000 cirquilry ® super
gensitive (50 mV typical) = B
gonneciors = 1.5GHr in, 1.5 MHE oul
# drives any counter

$8995

wired Includey
AL ataptar

A Mafer roceived Bl Miter recriver HI"'I.'I IMaT Case
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WRED WL omid
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169
CT-125 9 DIGIT 1.2 GHz
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AIRCRAFT RECEIVER KIT

Hear gaeiming avcraft commungations—pcks yp planes up to 100 miles away Beceives TH—
135 MHz AM pif band, varactor luned superhel design with AGC, ceramic hitar and adjestable
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PHONE ORDERS CALL
716-386-3930

FAX 716-586-4754

io any radig—"teisphone
LSE requires no diract
connecton' Easy 1o
build, uses 1C DEM o
cuitry . Can also be used
to descrambls most
com, scramblgrs

Complet
v s $29.95
Casa it
=7 12.95

2 MTR & 220 BOOSTER AMP

Here's a great booster lor any 2 meter ar 220

[RAMERY, | MHz hand-held unit. These power boosters
deliver over 30 watts of output allowing you
1o hil the repeaters full guieting while the low
3 notse preamp remarkably improves recep-
- ﬁ tions. Ramsey Electronics has sold thou-
. o sands of 2 mtr amp kits bul now, we offer
P completely wired and lested 2 mir as well 2X)
MHz units. Both have all the features of the
migh priced boostars at a traction of the cost
* 30 WATTS DUTPUT
-ﬁwmm PREAMP PA-10 2 MTR POWER BDOSTER (% X power gain)
= LOW COST Fully wired & tested . . L]
» RUGGED CAST ALUMINUM  PA-20 220 MKz POWER BOOSTER (2 X power gan)
CASE Fully wirad & tested. .. P oL
* ONE YEAR WARRANTY

CIRCLE 34 ON READER SERVICE CARD




73 Review

by Alan C. Merrill WIFYR

The Delta Loop DL-102

Take advantage of the versatile 10-meter band.

seven foot box arrived by UPS one sunny

fall afternoon. “"Ha!" said |, ""My new 10
meter Delta Loop beam!” Hearing this, my
XYL said, “What, another antenna? You al-
ready have ten, how come you need another
one?” | said, "M'love, you grossly exagger-
ate!” (I really only have nine.) “‘But this is

special. . ." And at the time, | really did not
know how true that statement was.
Mil-Spec

The thing that impressed me the most upon
opening the box was the overall high quality of
the unit. This antenna is built to last. As |
continued to build the unit, this fact became
even more obvious. For example, all of the
tubing is 6061-T6 aluminum. There are no
castings, and all the hardware is mil-spec
stainless steel. This is perhaps to be expect-
ed, as Bob Hobert KA1UJ, the President of
Delta Loop Antennas, Inc., has a great deal of
experience in building aircraft and missile

parts.

The Delta Loop

What is the DL-1027 By definition, it is a
V-shaped beam, commonly called the Delta
Loop, with the element tips connected to-
gether with copper wire. The boom supports
the “arms (elements).” The Delta Loop is not
a new idea. The 1970 edition of the ARRL
Antenna Book discusses it in some detail,
giving dimensions for a number of the HF
bands.

In this version, the elements are attached to
the boom (5 long) by heliarc welded element
"horn™ clamps. A mast mounting bracket at-
taches the boom to the supporting mast. The

manufacturer recommends using 1%2" ID gal-
vanized water pipe for the mast, and the
bracket is designed to accept this.

The bracket also has two sets of holes
drilled to allow U-bolt mounting if you don’t
want to go with the 2" OD water pipe. That 2"
OD water pipe is great stuff, but it is heavy. |
will probably use it on my permanent installa-
tion as it is reasonably priced and generally
available at plumbing stores.

The antenna exhibits the same general
broadband characteristics and electrical
properties as full-wave loop antennas such as
the quad. Some of the other interesting speci-
fications are weight: 21 Ibs., element arm
length: 12 ft., boom length: 5 fi., turning ra-
dius: 7 fi., surface area: 2.9 sq. ft., and ele-
ment spacing: % wavelength. It also has an
adjustable gamma match with a rating of 2
kW, a 5002 input impedance, and an SWR at
resonance of 1.1:1. The gamma match is fac-
tory pretuned and wired. All you need to do is
connect your coax to the bracket.

Tuneriess Operation

The factory setting was just about right for
my location. My solid state rig liked much of
the 10-meter band, with the protective SWR
circuit only shutting it down on the last 500
kHz of the upper band edge. On the lower end,
at 28.000, we saw only 1.6 to 1. At 28.200, we
were looking at an SWR of 1.2 to 1. From
28.200 to 28.700 it was a nice 1.1 to 1. Al
29.000 it was 1.6 to 1. | suspect most solid
state rigs would handle a large part of the 10
meter band without an antenna tuner. My old-
er Kenwood 820S with a tube final took the
entire band in stride.

L, W

T

Photo B. The boom, with the heliarc welded, heat treated, element
“horn"" clamps that support the "'V"' arms. The black cable connects
between the coax support and the gamma malch, which is prewired.
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Number 13 on your Feedback card

Delta Loop Antennas, Inc.
12 Brush Drive

New Fairfield, CT 06812
Price Class: $300

Photo A. The five-foot boom and mast mount-
ing bracket, showing the clamp for the coax
and the overall sturdy construction.

Full wave antennas are supposed to be
broadband, and this one certainly is. The gam-
ma is easily adjustable, so you can favor one
end of the band or the other, and the way to do
this is clearly spelled out in the instructions.

Performance

An antenna can look like a million bucks but
unless it performs for you, you might as well
go back 1o a wire dipole. As a quick compari-
son, the DL-102 outperformed my tribander,
which is up a lot higher. And, of course, itlefta
ground-mounted vertical in the dust. The
Delta Loop consistently gave us about two to
three S-units over the tribander on both trans-
mit and receive.

The first call | gave on ten meter AMTOR
brought a W6 back to me with a 589 report. On
the next call on AMTOR | found a W7 maritime
mobile in the area of Colon, Panama. We had
a great chat for about an hour. All this when
ten was only marginally open! My subsequent
experiences with this great antenna were no
less satisfying.

.'_—'-— e T, :—_-_'_-!'_—\. 1 T ' 5 ¥ a [

Photo C. The full antenna showing the elements and the copper wire
connecting the upper end of the elements.



Claveland Institute
of Electronics

Cli

Accredited Member National Home Study Council

CIE is the world's largest independent
study electronics school. We offer ten
courses covering basic electronics to
advanced digital and microprocessor
technology. An Associate in Applied
Science in Electronics Engineering
Technology is also offered.

Study at home — no classes. Pro-
grams accredited and eligible for VA
benetits.

CIlE

Uleveland Insnitute o Electronics

1776 East 17th St Cleveland, Ohio 44114

YES! | want o ger started. Send me my CIE school
catalog including details abour the Associate Degree
program.

Print Name

Address AP
Ciry State Zip
Age _ Area Code/Phone No.

Check box for G.l. Bulletin on Educational Benefits

] Veteran  [] Active Dury MAIL TODAY!

AAR100
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900 MHz Brick type % watt in
Can be used on ATV

220 MHz
W2 wattin
440 MHz

SEE YOU AT DAYTON
Some are

TRANSISTORS Tel. 1-716-692-5451 KITS

MICRO. CAPS. — — 900 MHz
TRANSMITTERS

BRICK MODULES A A TRANSCEIVERS

UHF RELAYS POWER AMPLIFIERS T/R Switchboxes

1.2 GHz (linear) Twatt in, 1B watt out
900 MHz linear 1 wait in, 16 watis out

440 MHz (linear) “« watt in, 18 watt out

220 MHz & 144 MHz $99.00
PRE-AMPS
Single & Dual Gate. Uses either NEC41137
or Mgf. 1402. $19.00 to $60.00.

210 Utica St.
Tonawanda, NY 14150

(R.F.)

£179.00
$199.00
. 10 watts out

$65.00

144 MHz
33 watts outpul
$109.00

SEE YOU AT DAYTON
impored.

73 in 1988

How often have you asked yoursell, ""Where did | see an
article/review on that rig?"" Or wanted 10 locaie a fabulous
artxcle but could remember only the name of the author and/or
callugn’

Now you have an excellent resource— 73 "s compuled Index
for 1988. This is a complete hsung of all of our reviews
features. and columns. and o complete keyword hisung for
every issue from January through December 1985,

The mdex is available in o printed format, on an MS-DOS
5%~ floppy disk (ASCH format). or by direct upload thave
your credit card number ready ). The hard-copy 15 Two dollars
and the floppy costs five. Uploading costs five dollars at 1200
haud., and $7.50 a1 300 baud. Send your check or money order.
along with yvour name and address, 1o

1988 Index

73 Magazine
WGE Center, 70 Route 202N
Peterborough, NH 03458-1194

CIRCLE 81 ON READER SERVICE CARD

ANTENNA ANALYSIS

The new MN program will analyze almost any antenna
made of wire or tubing, Compute forward gain, F/B,
beamwidth, sidelobes, current, impedance, SWR, near-
fields, and far-fields, in free space or over realistically-
modeled earth. Plot antenna radiation patterns on vour
graphics screen. MN can compute the interaction among
several nearby antennas. The 5-1/4" MN disk contains
over 100 files, including libraries of antenna and plot
files, a file editor, and extensive documentation. MN is
an enhanced, easy-to-use version of MININEC for IBM-
PC. $75 (%80 CA & foreign).

YAGI OPTIMIZER

The remarkable new YO program automatically adjusts
Yagi element lengths and spacings to maximize forward
gain, optimize pattern, and minimize SWR. Hadiation
patterns at band center and edges are updated on your
sereen during optimization. YO is extremely fast, com-
puting several trial Yagi designs per second with 8087
YO is a complete Yapmn design package for IBM-PC,
containing models for gamma and hairpin matches, ele-
ment tapenng, mounting plates, and frequency scaling.
A library of Yam files and extensive documentation are
mncluded. $90 (5395 CA & foreign).
To order, send a check to;

JANUARY 4, 1983

&= % o % R Ok % ¥ F % E F K K XE N B E K N E B ¥ OF K

A CURE WAS FOUND
FOR THESE DISEASES :

L

Brian Beezley, KGSTI, 507-1/2 Taylor, Vista, CA 92084

Engineering Consulting's computer controlied Ham Shack

Ultra Comshack 64 Repeater Controller
HF & VHF Remote Base® Autopatch*CW Practice*Rotor Control

"Voice Meters'Paging’Logging’Polite ID's*Packet BBS input

1. REFLECTED POWER-ITCH

. Model CSE4S
g ‘i& 7 $ 349.95
— ™ = [+ ¥ ncludes: Interface
=. KNOB-ITUS FT 75T, To7.980.738.747 e e &Y disk, cables, Manual
coeze v o EEEEEEEHEEER - Simplex version
=3. QRM-DEAFNESS Bl m"‘" = =-|....|' available on request
iy Bl smdComshack 64 Options
- Controller Features Autopaich & Reverse External relays; 3 DPDT relays +5
4' HUTTo" PHOE'A *Change variables remotely 1020 (18 digit) tel #'s stored|Open Col Tr,y;_?.w,_,cﬁ - e ?9?95
!E"ﬂ rigtu;ht‘?;u or Packet 'gm ::al answer *Rotor control D.C. io digital display
- “Un ce messages ° .general page & Voice; for all rotors. HM1 ....$40.95
v user codes elephone control input Alarm | .8 On/Oft PKB $148.895
‘Disk & Printer logging of | Dual Combined Remotes |*Stave Packet interiace & tabie

time  "20 Macro memories Links PKB 1o 2nd C64 PK1 ....549.95

SUPER TUNER-BLUES
CROSS NEEDLE-EYES

G.
7.

x>
| THE CURE IS:

users, tel #'s, lapsed
*Rotating Polite ID's
*16 External relay controls |‘Iu|unltnr & lock modes

*Scan up/down; 100Hz steps-EpROM Autoboot. QETH"‘}' :I:E':ﬁ
L cart with your system, ' ‘
Operate splits, combine HF .cg4 8 1541 12V.Switching supply
crystal controlled ..DCPS..$119.95
*System Manual ;Refunded with
purchase of CS645._ . MN1__$ 15.00

Decode-A-Pad
Touchtione to RS232
300 Baud Inlertace

“2-lone & sub tone Paging
*CW Practice with voice & VHF radios as Dual VFO's
*Security mode, T.tone mute “Automatic mode selection

*Volce announces sach user *Talking S Meter; Voltmetler
I an ’-I‘III sfy iJ-l- ¥ |

puter Control
N YAESU FT-727R

= " - L]

Touchtone Decoder
4 digit sequence; & QUAD
expansion 4 relay option
2 X3 =1 e e | |
| =] LU
B8/20 V & audio in; Field Pro-
ram 50,000 Codes; Mom, &
ing; DPDT Relay; Wrong
digitreset; LED fordigit valid &
latch: inc. 24 Pin connector
QUAD option adds: four 2

llllllllllllll
--------------

-----

For all comp
Inc. Basic Program or
use any terminal pro-
gram’ &ﬁoda: all 16
touchtone digits;
Digit valid & data LED;
requires 12V & audio.

Channels & programs

H.T. for field use! Digital "S"
Meter: comment fields: auto
resume & delay; Scan Lock-
outs; Loads 7 in 15 sec. A
Hardware, cables, & disk Amp. reiays; 5 digit master

included for C64 or IBM on/off control for each relay.

FDR ALL §S.5.8. RADIOS $ DAP $Eg 95
_Model 727 _ $39.95 | TSDQ §79.95 QUAD $99.95
SOCINE SECOE SN AR ANT SR TR AT AUDIO BLASTER [sioic B 12 V. C64 Switcher

AT LEAST FIVE YEARS! - . U16:FT209;109:73:23| A7
W b—Y A5 5 ) c—atinature Audio Amp. it — Crystal control 60 HZ @ &
K XK KX KKK N KK H KRR XXX VAC; 5 Volts @ 2 A. Plugs

== Module installs inside all H.T's\g s S
MAXCOM, INC. BOX S02, FT. LAUD., FL.33302 | |Ef  wataudoamp | When it needs "3 :l'.' C54 & 1541; runs cool!
! §J

% AUTOMATIC ANTENNA MATCHER ®

T

=8 1o be loud! installs in 15 Min. Used b

* MAXCOM in & rlggﬂ?msﬂﬁi Hﬁd?‘_fﬁ:m Elsctronies, Ine. - PD'":E. fire! Model AE 1 5 522‘ g 5 DC PS E‘I" 9-95_
THE BOTTOM LINE: "MAXCOM WORKS” £ ey TELEPHONE: ey e |
CIRCLE 101 ON READER SERVICECARD |~ 583 CANDLEWOOD ST. 7 14-671-2009 | Ca. resident add 6%
BREA, CA. 92621 FAX :714-255-0084 AskK for free catalog




1000 WATTS
MOBILE LINEAR

160M-15 M

MA 1000B

THE IDEAL MOBILE
HF LINEAR AMPLIFIER

* 100% Solid State

* Broadband Operation -
No Tuning Needed

e 60 Watts Drive, 600 W
PEP Output

* Remote Band Switching

e Five 5-Pole Tchebycheff
Filters

e Overheat Protection

* Rugged And Compact,
Oniy 10° - XX 1D" X145
And 17 Lbs

e 10 M Kit Available
For Commercial And
Offshore Use

¢ Retails For Less Than A
Dollar/Watt

Write For More Information
Or Call Your Local Dealer
Dealer Inquiries Invited.

MAGNUS ELECTRONICS
262 CARLTON DRIVE

CAROL STREAM, IL 60188

40 73 Amateur Radio = April, 1989

DELTA LOOP
ANTENNAS

DL-TRI “*Big Horn"’

* “Open and Close the Band'' with our Delta
design, full wave DX performance mono-
band, duocband and triband antennas

¢ High Quality construction using 6061-T6
Aluminum and Stainless Steel hardware

* Heavy duty design # "'Quiet’’ DX reception

» Excellent Gain, FB Ratio and SWR

* 50 ohm gamma feed » 2kw power
DL 202: 2 el. 20 meter, 9' boom $329.

DL 152: 2 el. 15 meter, 6' boom $249.
DL 103: 3 el. 10 meter, 9’ boom $309.

* DL 1015: 4 el. duobander $489.
2el. 10m.-2el. 15m., 9°' boom

e DL-TRI: 7 el. tribander $769.

Jel. 10m.-2el. 15m. -2 el. 20m.
13.5' boom-wt. B1#-12.7 5q. ft.

* See our Product Review in this issue of 73

Magazine

Write: DELTA LOOP ANTENNAS, INC.
12 BRUSH DR., P.O. BOX 8063
NEW FAIRFIELD, CT 06812
(203) 746-6368

RV Antenna EmergencyPack

EmergencyPacks contain
QFV All Band kink-proofl wx-sealed
muiti-band Dipole-V-Sloper antenna.
70’ coax feedline, Quick Launch sys-
tem, rotproof dacron support braid,
52 p Tech Manual, Complete. Ready
for Action. One person installs in 15
munuizs, Isfopack $1 by 1st class mail
Fastest nnas
ﬁ: the %st

Box 50062-S, Provo, UT B46035

80-10
102 long

4i-10
5]- I{l'ls 539 L
L__.-'hld SIOS&EH

AntennasWest
(80]1) 373-84258

CIRCLE 304 ON READER SERVICE CARD

CB-TO-10 METERS

We specialize in CB radio modification pians and

hardware. Frequency and FM conversion kits, repair
books, plans, high-performance accessories. Over 12
years of satistied customers! Catalog $2.

CBC INTERNATIONAL
P.O. BOX 31500X, PHOENIX, AZ 85046

KENWOOD 3 ICOM vaesu
We want to be Your Radio Store

Full Line of Amateur Radio and Computer Interfacing

& Accessories. - Tim W7TIOQY or Preben K7TKMJZ

1
: ute hie

1-800-942-8873
(801) 467-8873

1057 E. 2100 So. Salt Lake City, Utah 84106
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How about back-to-front? It is a two-element
beam. From all | could see, it performed as
well as or better than most of its horizontal-ele-
ment ilk. Though S-meters at best give you a
rough comparison, | was happy to see several
S-units difference as the beam was swung 180
degrees. As the null on the side of the beam
was reached, | just about lost the weaker sig-
nals, and others dropped several S-units, all of
which was about what | expected from a beam
with a driven element and a reflector. Typical
performance for well-designed loop antennas
should be 6 to 7 dB forward gain, and a front-
to-back of around 20 dB. Any given field situa-
tion may show a vast difference from these
“typical’’ figures. Gain figures are rather illu-
sive and, unfortunately, can be made to say
most anything you want them to, depending
upon how you measure them. The bottom line
is that the old saw about “‘the proof of the
puddin’ is in the eatin’’ certainly holds here.
The “eatin” was good!

Withstands the Elements

The Delta Loop has weathered several ice
storms here in southern New Hampshire, and
has come through them with flying colors. |
suspect that, because of the "V"' shape of the
elements, this beam’s ability to withstand rot-
ten weather is probably very good to excellent.
Another nice feature of the DL-102 is that it
has a surface area of only 2.9 square feet,
which means it can be rotated by a good TV
rotator or by a lightweight ham unit such as the
Alliance U-110.

A Picture Says 1000 Words

My only complaint was with the instruction
sheet. The pictures of the beam for construc-
tion purposes were not good—it was difficuit
to see many details. Being a visual type per-
son rather than a verbal type, at least in
putting things together, | found this annoying.
Also, a sheet with line drawings of the various
parts, with labels, would have made things
easier. Nevertheless, it is a very easy beam to
put together and the written instructions were
very complete, so this complaint is certainly a
minor one. In a recent conversation with the
President of Delta Loop Antennas, Inc., | was
advised that the new printing of the instruction
sheet will correct the photograph problem.

One very nice thing about the beam was the
machining. All parts fit perfectly! | did not have
to re-drill or re-bore any holes. | probably spent
a little over two hours, with time out for coffee
breaks, telephone calls, and chats with my
XYL.

During the next several years, as Solar Cy-
cle 22 peaks and then begins to wane, 10
meters is going to be a great band to work,
with its variety of legal modes. | remember
past solar cycle peaks when we were routinely
“working the world” on 10 meters and run-
ning relatively low power. Don’t miss out on
the fun!

An A1 Antenna

Tosum it all up, if you are serious about ten
meters, this is the beam for you. And from the
way it is built, it should last well into Solar
Cycle 25! B8
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Austin

Suburban

by Jim Gray W1XU

Tribander

High performance from 2m to 70cm.

H ow would you like a slim, small, easily-
erected antenna that covers the three
most-used VHF/UHF bands? The Austin Cus-
tom Antenna ‘‘Suburban Tribander'' may be
exactly what you've been looking for, if you
haven't already found it.

This unique antenna covers the 2 meter,
223 MHz, and 440 MHz amateur bands with a
very low VSWR. The Tribander covers these
three bands with a single feedline of 500 char-
acteristic impedance. Obviously, if you have
three separate ra-
dios, you will have to
use a coaxial switch
to select the radio
you intend to use. A
better arrangement
might be one of the
new duo-banders
covering these two
bands. Those of you
who may still have
the Drake VHF-UHF triband rigs available will
find this antenna ideal.

The Suburban Tribander is vertically polar-
ized and consists of half-wavelength radiating
elements protected by an attractive 'radome”’
of PVC plastic. The dimensions are such that
you can use it either for a fixed station installa-
tion or on your automobile, since it measures
less than four feet in length and less than an
inch and a half in diameter. The weight is
negligible. The antenna is a civilian version of
similar antennas designed for military and
government use, and has the desirable fea-
tures of simple, economical mounting and ex-
cellent weather protection.

One feature I've never seen before is the
tapered '‘sleeve’’ mounting system used
here. There is a two-foot-long stainless steel
mounting tube inside which the base of the
antenna makes a sliding fit. It can be easily
removed, yet will never come loose by itself.
The sleeve can be bracketed to your support
pole by either U-bolts or by hose clamps (as in
my case), or even by a pair of angle pieces
welded back-to-back along their angles.

“UThe antenna) can

be easily removed,

yet will never come
loose by itself.”’

Form An Attachment

Austin will supply mounting hardware if you
need it, including bumper mounts with stain-
less steel straps, ratchet lay down for marine
antennas, bulkhead stand off for marine an-
tennas, and stainless steel scroll clamps. In
addition, you can order a magnetic mount
fitted with an SO-239 and Motorola Type 34"
thru hole S0-239 fitting, a male quick dis-
connect stud for S500SS/FG series mounts,
and a large male quick disconnect for the
“stick.” Austin also
provides a variety of
low-loss cables.

The Suburban Tri-
bander is a ground-
independent anten-
na on all three
bands, and provides
an angle of radiation
of 1 degree or less
above the horizon.
The VSWR was less than 1.35:1 on all bands,
measured at the center frequency. The mobile
version, called the Metropolitan, uses the ve-
hicle body for decoupling, and a 4 MHz band-
width is achieved on all bands. Its perfor-
mance equals or exceeds that of a half-wave

dipole.

Shack Test

| mounted the Suburban Triband antenna at
the top of a 30 foot telescoping TV type mast,
using a pair of hose clamps to secure it near
the top. No pretuning was required. | connect-
ed a long piece of RG-58 cable that happened
to be handy and had been used for other an-
tennas |'ve used in the past. Unfortunately, |
didn’t have a 220 MHz rig to try that band, but |
can certainly vouch for its fine performance on
both 440 MHz and 2 meters.

The antenna support is nearly surrounded
by pines rising to 60 feet or more. In addition to
that, my QTH is approximately 75 miles to the
test repeater, one which covers both bands.

Although my elevation is about 5,000 feet
above sea level, there are nearby mountains

Number 14 on your Feedback card

Austin Custom Antenna
PO Box 357

Tenney Road

Sandown NH 03873
(603) 887-2926

Price Class: $70

The Austin Suburban Tribander 2m/1.25m/
70cm antenna.

rising to 7,000 or more feet ASL, some of
which block the antenna in the directions that |
want to use. Not to worry. The Surburban Trib-
ander was able to bring up both the 147.36
machine’'s and the 444.5 machine's full quiet-
ing into the receiver—this with a transmit pow-
er as low as 2 Watts!

| then tried the impossible—or so | thought—
by tuning to the input of a repeater behind the
mountains and 100 miles distant. To my sur-
prise, | brought it up with no difficuity on 2
meters (scraichy reception) though not at all
on 440 MHz. That didn't surprise or discour-
age me in the least, as | need an 11-element
beam to provide solid signals to and from that

location.

Go For It

Dol recommend this antenna? You bet! The
Suburban Tribander is a simple, high-perfor-
mance antenna that will yield excellent perfor-
mance for years to come. i
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* %% Uniden CB Radios * %%

styled to compliment other mobile audio equipment
Uniden CB radios are so reliable that they have a two
year limited warranty. From the feature packed PRO

1]
u n l E n @ The Uniden line of Citizens Band Radio transceivers is
B10E to the 310E handheld, there is no better Citizens

$12,000,000
Scanner Sale

Uniden Corporation of America has pur-
chased the consumer products line of Re-
gency Electronics Inc. for $12,000,000. To
celebrate this purchase, we're having our
largest scanner sale in historyl Use the

coupon inthis ad for big savings. Hurry...offer
ends September 30, 1989.

* % % MONEY SAVING COUPON * % *

Get special savings on the scanners
listed in this coupon. This coupon must
be inciuded with your prepaid order.
Credit cards, personal checks and guan-
tity discounts are excluded from this
offer. Offer valid only on prepaid orders
mailed directly to Communications Elec-
tronics inc, P.O. Box 1045- Dept. UNIE,
Ann Arbor, Michigan48106-1045 USA
Coupon expires September 30, 1989.
Coupon may not be usedin conjunction
with any other offer from CEL Coupon
may be pholocopied Add $11.00 for
shipping in the continental US.A.
Regency TS2:T ......... $259.85
Regency INF5-T.......... $79.95
Regency R2060-T1 ..... $114.95
Regency UC102-T ...... $109.95
Regency RHB06B-T.....$419.95
Regency RH256B-T..... $294.95
Bearcat 200XLT-T ...... $249.95
Bearcat 100XLT-T ...... $184.95
Bearcat BOOXLT-T ...... $249 .95
Uniden HR2510-T ...... $229.95

Uniden PROS0O0D-T1.....832.95
*x* * VALUABLE COUPON * % % %

Bearcaty 760XLT-T

List price $499.95/CE price $244.95/SPECIAL
12-Band, 100 Channel ® Crystalliess ® AC/DC
Fregquencyrange: 29-54,118-174,406-512, B0O6-956 MHZ
Excludes 823.9875-8459.0125 and 868.9875-894.0125 MHz.
The Bearcat 760 XLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz,
band. The Bearcat 760XLT mounts neatly under
the dash and connects directly to fuse block or
battery. The unit also has an AC adaptor, flip down
stand and telescopic antenna for desk top use. 6-
5/16" Wx 1%" Hx 7%" D. Model BC 590XLT-T is
a similar version without the 800 MHz. band for
only $194.95. Order your scanner from CEIl today.

NEW! Regency® Products

R4030-T Rsgency 200 ch. handheid scanner ... . $254.95
R4020-T Regency 100 ch. handheld scanper .... $189.95

O
O
C
B,
O
<

NOdNOD

NOdNOD
NOdNO2

R4010-T Regancy 10channel handheldscanner. . . §114.85
R1800-T Aegency 100 channel mobile scanner ... $244 85
P200-T Regency 40 channel CB Mobile . ... £38.95

P210-T Ragency 40 channal CB Mobile ........... $56 .95
P220-T Regency 40 channel CB Mobile ......... .§789.85
P300-T Regency 40 channel 5SB CB Mobile..... $137.85
P400-T Regency 40 channel SSB CEB Base....... 2174956
PR100-T Regency visor mount radar detector .....$54.95

PR110-T Regency“Passport” size radar detector. .. $114.95
PR120-T Regency "micro” size radar detector.... $144.85
MPS5100XL-T Regency40 Ch, marinetransceiver. . . $138.95
MPS5510XL-T Regency 60 Ch. marine transceiver. .. $158.85
MP80O0OOXL-T Regency 60 Ch. marine transceiver. . . $209.95
MP2000XL-T Regency handheld marine trans..... $188.85

Regency® RH256B-T

List price $799.95/CE price $299.95/SPECIAL
16 Channel ® 25 Watt Transceiver ®

The Regency RH2568B is a sixteen-channel VHF land
maobile transceiver designed to cover any frequency
between 150 to 162 MHz Since this radio is
synthesized, no expensive crystals are needed to
siore up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes an ideal radio forany police
or fire department volunteer because of its low cost
and high performance, A 60 Watt VHF 150-162
MHz. version called the RHB0OBB-T is available
tor $429.95. A UHF 15 watt, 16 channel version of
this radio called the RU156B-T is also available
and covers 450-482 MHz. but the cost is $454.95.

Band radio on the market today.

PRO310E-T Uniden 40 Ch. Portable/Mobile CB...$83.95
PRO330E-T Uniden 40 Ch. Remote mount CB.. . 10495

PROSOOD-T Uniden 40 Channe! CB Mobile ... .. .$38495
KARATE-T Uniden 40 channel rescue radio . ......$53.85
GRANT-T Uniden 40 channel SSB CB mobile.... $166.95
MADISON-T Uniden 40 channel SSB CB basa .. $244 .95
PC122-T Unidean 40 channei SSB CB mobile.....$119.95
PROS10XL-T Uniden 40 channel CB Mobile.......$38.95
PROS20XL-T Uniden 40 channel CB Mabille. .., .. $56.95
PROS30XL-T Uniden 40 channel CB Mobile....... $79.95
PROS40E-T Uniden 40 channel CB Mobile. .. ..... $97.85
PROB40E-T Unidan 40 channel SSBCB Mobile ... $137.95
PRO710E-T Uniden 40 channel CB Base ... ..... $116.85

PROB10E-T Uniden 40 channel SSB CB Base .. . $174.95
* % % Uniden Radar Detectors x %

Buy the finest Uniden radar detectors from CE| today.
TALKER-T Uniden talking radar detector.........$184.95
RD7T-T Uniden visor mount radar detector ......... $9995
RD8-T Uniden "Passport” size radar detector ....$114.95

RDOXL-T Uniden "micro” size radar detector. ... $144.95
RD25-T Uniden visor mount radar detector....__. . $54 95
RDS00-T Uniden visor mount radar detector £7495

Bearcat® 200XLT-T

List price $509.95/CE price $254.95/SPECIAL
12-Band, 200 Channel ® 800 MMHz. Handheld
Search o Limit » Hold ® Lockout
Frequency range: 29-54, 118-174, 406-512, B06-856 MHz
Excludes 823.9875-849.0125 and B668.9875-804.0125 MHz
The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-T for only $188.95. Includes antenna,
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-T

List price $549.95/CE price $259.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control » Search/Scan » AC/DC
Bands: 29-54, 118-174, 406-512, B06-912 MHz
The Uniden BO0XLT receives 40 channeis in two banks.
Scans 15 channels per second. Size 9% x4%" x 12%."
if you do not need the 800 MHz. band, a similar mode!
called the BC 210XLT-T is available for $178.95,

Bearcat® 145XL-T

List price $189.95/CE price $94.95/SPECIAL
10-Band, 168 Channel ® No-crysial scanner
Priority control ® Weather search ® AC/DC
Bands: 29-54, 136-174, 406-512 MHz

The Bearcat 145XL is a 16 channel, proagrammable
scanner covering ten frequency bands. The unit features
a built-in delay function that adds a three second delay
on all channels to prevent missed transmissions. A
mobile version called the BCS80XLT-T featuring pri-
ority, weather search, channel lockout and more is
available for $94 95, CEl's package price includes
mobile mounting bracket and mobile power cord.

President® HR2510-T

List price $499.85/CE price $239.95/SPECIAL
10 Meter Mobile Transceiver ® Digital VFO
Full Band e Al-Mode Operation
Backlit liquid crystal display ® Auto Squelch
RIT » rammed 10 KHz. Channels
Frequency Coverage: 28 0000 MHz to 28.6999 MHz

The President HR2510 Mobile 10 Meter Transceiver
made by Uniden, has everything you need for
amateur radio communications. Upto 25 Watt PEP
USB/LSB and 25 Watt CW mode. Noise Blanker.
PA mode. Digital VFO. Built-in S/RF/MOD/SWR
meter. Channel switch on the microphone, and
much more! The HR2510 lets you operate AM, FM,
USB, LSB or CW. The digitally synthesized frequen-
cy control gives you maximum stability and you
may choose either pre-programmed 10 KHz. chan-
nel steps, or use the built-in VFO for steps down to
100 Hz. There's also RIT (Receiver Incremental
Tuning) to give you perfectly tuned signals. With
receive scanning, you can scan 50 channels in any
one of four band segments to find out where the
action is. Order your HR2510 from CEI today.

NEW! President® HR2600-T

List price $599.95/CE price $299.95/SPECIAL
10 Meter Mobile Transceiver ® New Features
Delivery for this new product is scheduled for June, 1989.
The new President HR2600 Mobile 10 Meter Trans-
ceiver is similar to the Uniden HR2510 butl now has
repeater offsets (100 KHz.) and CTCSS encode.

BC760XLT
B0O MHz.
mobile scanner

SPECIAL!

% % Facsimile Machines & Phones %%
FAX3300-T Pactel! Fax machine with phone .. ._%$1.099.85

XE750-T Uniden Cordless Phone with speaker .. .. $99.95
XES50-T Unwden Cordless Phone.................. 579485
XE300-T Uniden Cordless Phone. .. 58095

*+ % Extended Service Contract * %%
if you purchase a scanner, CB, radar detector or cordiess
phone from any store in the U.S. or Canada within the tast 30
days, you can geat up to three years of extended service
contract from Warrantech. This service extension plan begins
after the manufacturers warranty expires. Warrantech will
perform all necessary labor and will not charge for return
shipping. Extended service contracts are not refundable and
apply onlytothe original purchaser. A two year extended con-
tract on a mobile or base scanner is$29.89 andthreeyears is
$39.99. For handheld scanners, 2 years s $59.99 and 3
yearsis$79.99, Forradardetectors, twoyearsis$29.99. For
CB radios, 2 years is $39.99. Forcordless phones, 3yearsis
$34.99. Order your extended service contract today.

OTHER RADIOS AND ACCESSORIES
BCS5XLT-T Bearcat 10 channel scanner ....... .$114.95

BCTOXLY-T Bearcat 20 channel scanner.........$159.85
BC175XLT-T Bearcat 16 channel scanner .. 9 156.95
R2080-T Regency 60 channel scanner...........$14995
TS2-T Regency 75 channel scanner. ............. £269.95

UC102-T Regency VHF 2 ch. 1 Watt transceiver. .. $114.95
BPS5-T Regency 16 amp reg. power supply. . .. $179.85
BP205-T Ni-Cad batt. pack for BC200/BC100XLT ... $49.85

B8-T 1.2 V AA Ni-Cad batteries (set of eight)....... $17.95
FBE-T Frequency Directory for Eastern USA......$1495
FBW-T Frequency Directory for Western USA ... $14 985
RFD1-T Great Lakes Frequency Directory. . _..._. $14.95
RFD2-T New England Frequency Directory ..51485
RFD3-T Mid Atlantic Frequency Directory ...... .. 51495
RFD4-T Southeast Frequency Directory ... ........ 51485
RFD5-T NW & Northern Plains Frequency Dir. ....$14 85
ASD-T Airplane Scanner Directory................. £14.95
SRF-T Survival Radio Frequency Directory ........$14.985

TSG-T “Top Secret” Registry of U.S. Govi. Freq....$14.95
TTC-T Tune in on telephonecalls. ................. $14.95
CBH-T Big CB Handbook/AM/FM/Freeband. ..... .$14.95
TIC-T Techniques for Intercepting Communications ... $14.95
RRAF-T Railroad frequency directory ............... 51495
EEC-T Embassy & Espionage Communications....$14.95
CIE-T Covent Intelligence, Elect Eavesdropping ... $14.95
MFF-T Midwest Federal Frequency directory......$14.95
AB0O-T Magnet mount mobile scanner antenna..... $35.95
ATO-T Base station scannerantenna .. ... .. .......5$3595
A1300-T 25 MHz~-1.3 GHz Discone antenna.....$109.95
USAMM-T Mag mount VHF ant. w/ 12° cable ......$3995
USAK-T %" hole mount VHF ant. w/ 17’ cable .....$3595
Add $4.00 shipping for all accessones ordered at the same time.
Add $11.00 shipping per radic and $4.00 per anlenna.

BUY WITH CONFIDENCE

To get the faslest delivery from CEIl of any scanner,
send or phone your order directly to our Scanner
Distribution Center” Michigan residents please add 4%
sales tax or supply your tax |L.D. number. Written pur-
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing. All sales are subject to availability,
acceptance and veritication. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dollars. Qut
of stock tems will be placed on backorder automatically
unless CEI| is instructed differently, A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.0.B.
CEl warehouse in Ann Arbor, Michigan. No COD's.
Most items listed have a manufacturer's warranty. Free
copies of warranties on these products are available
by writing to CEl. Non-certified checks require bank
clearance. Not responsible for typographical errors.

Mail orders to: Communications Electron-
ics, Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $11.00 perscannerforU.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawail, Alaska, or
APQO/FPO delivery, shipping charges are three
times continental U.S. rates. If you have a
Discover, Visa, American Express or Master
Card, you may calland place acreditcard order.
5% surcharge for billing to American Express.
Order toll-free in the U.S. Dial BOO-USA-SCAN.
In Canada, dial B00-221-3475. FAX anytime,
dial 313-971-6000. If you are outside the U.S.
orin Michigandial 313-973-8888, Ordertoday.
Scanner Distribution Center™ and CE| logos are trade-

marks of Communications Electronics Inc.
Sale dates 3/8/89 — 9/30/89 AD #03088%3-T

Copyright © 1989 Communications Electronics inc.

For credit card orders call

1-800-USA-SCAN

S COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division

P.O. Box 1045 ] Ann Arbor, Michigan 48106-1045 U.S.A.
For orders call 313-973-8888 or FAX 313-971-6000
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Continued from p. 14

tion for protection against corrosive atmo-
spheres, such as air containing salt and indus-
trial pollutants.

The 28 MHz operation could be improved by
further "'pruning’’ of the helically wound por-
tion to achieve a low VSWR at resonance, and
at the 50-foot elevation. This is something to
take into account at installation. Resonant fre-
quency at 28 MHz may vary by as much as
100-200 kHz between ground adjustment and
elevated installation, particularly as inductive-
ly-loaded whips (such as the short, helically-
wound antenna) have typically narrow band-
widths around their determined center
frequencies. For narrowband antennas,
height makes a very big difference in resonant
frequency. Of course, the discone itself, with-
out the vertical whip, needs no tuning or prun-
ing whatsoever.

The Verdict

Hams, CBers, law enforcement agencies,
utility stations, businesses, and military
groups will find the Supercone a very useful
antenna. The Supercone is an attractive and
useful adjunct to any station particularly inter-
ested in covering the VHF and UHF portions of
the radio frequency spectrum. We believe it
performs satisfactorily over a wide band of
frequencies for both transmitting and receiv-
ing in the VHF/UHF bands up to 1.3 GHz. The
price of the Supercone, which includes a whip
antenna for 28 MHz, is reasonable, consider-
ing the antenna’s light weight, rugged con-
struction, small size, low end-loading, and

overall performance. B}

WORLD'S SMALLEST

- WEATHER STATION

THE AMAZING WEATHER COMPUTER THAT
YOU CAN HOLD IN THE PALM OF YOUR HAND.

DIGITAR's new TWR-3 Micro Weather Station includes
a computer, precision wind vane and speed sensor with
mounting hardware, and 40 feet of cable. For only
$159.95. With the optional, automatic-emptying RG-2
Rain Collector ($49.95) you can even monitor rainfall!

» WIND SFEED # RAINFALL (Optiooal)
s WIND DIRECTION « TIME OF DAY

= WIND CHILL » AUTO SCAN

s WIND GUST RECORD » METRIC / STANDARD
s TEMPERATURE # NICAD READY

» HILOW TEMF RECORD e ONE YEAR WARRANTY

MAGNAPHASE INDUSTRIES, INC.
1502 PIKE STREET N.W.

MADEINUSA.  ,ymumn WA 98001 M/C & VISA
ORDERS ONLY: 800-322-1502
INFORMATION;: 206-735-0374 FAX: 206735904 |
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THEY'LL THINK THEY'RE
T HAVING FU

YOU'LL KNOW
THEY'RE LEARNING

Carole Perry’s (Dayton 1987 Ham of The Year)
“Introduction To Amateur Radio”’ package allows
children of all abilities to achieve success.

Ready-to-teach package contains: Teacher's
Manual with 26 lesson plans, Code Practice
Oscillator for Morse Code practice, Spacecode
audiocassette which follows lesson plans. $99.95

®FREE Video Tape Showing Classroom Use

L] Any motivated teacher can teach the program.
[LIHam Radio program is used as a motivational tool
to teach skills in other subject areas.
124 hour Hotline is available for help and
questions,
__High motivational activities,
homeworks, fund raisers, quizzes, &
reproducibies included.

= MQdiCﬁ - P.0.Box131648
— MGCNTOrsS -, STATENISLAND

N.Y. 10313-0006
m s 718-983.1416
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TE

SYSTEMS

I distributors.

and weight is 5 |bs.

Consult your local dealer or send directly for
further product information.

TE
SYSTEMS

TE SYSTEMS
P.0. Box 25845

Los Angeles, CA 90025
(213) 478-0591

RF POWER AMPLIFIERS
® |Lowest NF GaAs FET Preamp

® Finest Quality Military Construction

® Off-The-Shelf Dealer Delivery

For the past five years, Amateurs worldwide
have sought quality amplifier products from TE
Systems. Renowned for the incorporation of
high quality, low-noise GaAs FET preamplifiers
in RF power amplifiers, TE Systems offers our
fine line of products through select national

All amplifiers are linear (all-mode), automatic
| T/R switching with adjustable delay and usable
with drive levels as low as Y2 Watt. We incor-
porate thermal shutdown protection and have
remote control capability. All units are de-
signed to ICAS ratings and meet FCC part 97
regulations. Approx. size is 2.8 x 5.8 x 10.5"

SPECIFICATIONS
Input

050806
05106
1409G 144-148
1410G 144-148
1412G 144-148

2210G 220-225

2212G

220-22
44106G 420-450

4412G  420-450

— Poweéf — ——Preamp—  DC
QOutput

Power RF
NF-dB GaindB +Vdc A Conn.

Models also available without GaAs FET preamp (delete G suffix on model #). All units cover

full amateur band — specify 10 MHz bandwidth for 420-450 MHz amplifier,

Amplifier capabilities: 100-200 MHz, 225-400 MHz, 1-2 GHz, Military (28V), Commercial,

etc. also available - consult factory
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73 Review

by Peter Ferrand WB2QLL

The Universal M-7000

Decodes all standard digital modes—and then some.

Number 15 on your Feedback card

Universal Radio

1280 Aida Drive
Reynoldsburg OH 43068
PH: (614) B66-4267
Price Class: $1,000

P art of the magic
of radio has al-
ways been exploring
the frequency spec-
trum, just turning the
dial and not knowing
what you will hear next,
or from where in the
world it will come. It's
the magic of seeking
out new knowledge,
and the challenge of a

UMIVERSAL
- TO00

= il il ey P

program mode allows
S you to change system

) constants, such as in-
terfacing, printer
parameters, selective
calling, and memo-
ries, as well as diag-
nostics and calibra-
tion.

Complete
Documentation

hunt requiring luck,
skill, and persever-
ance. The result is a

Photo A. Fore. . .

All ofthis is very well
explained by the two
manuals that come

fascination with ama-
teur radio that began
for many of us as a kid
playing with a short-
wave receiver.

The Spirit
of Challenge

You won't find much
of that spirit with a 2
meter HT, and digital
radios and million Watt

with the M-7000. The
first is “Geftting Start-
ed,"” written by Oster-
man. The other is a
reference manual so
complete it even has
schematics and align-
ment instruction
(Hooray!). A reference
card is included (see
Figure 2), and that in-
formation is duplicat-

transmitters have

made most shortwave

broadcasting mundane, but the spirit of chal-
lenge and discovery comes to life with the
Universal M-7000.

The M-7000 is a communications terminal
capable of receiving almost any standard dig-
ital mode on the air, including several that you
have probably never heard of (see Figure 1).

You won't be able to make sense out of all
the noises on the dial, for many are encrypt-
ed, and many mare are not text or pictures,
but if you're fascinated with finding new sta-
tions, the M-7000 has ample tools to pick out
almost any signal. You can display Russian
text in Cyrillic, nonprinting RTTY codes, such
as line feeds, and if all else fails, you can
display signals in binary (yes, with ones and
zeros on the screen).

Stations around the world available with
the M-7000 include marine and diplomatic
traffic, news services, facsimile weather and
news photos, military communications, and
of course, amateur radio.

One of a Kind

The M-7000 is the only machine available
that combines all these modes. Fred Oster-
man, the owner of Universal Radio, says that
commercial and military users constitute
many of the buyers of the M-7000. The M-
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Photo B. . . .and aft of the M-7000.

7000 is ideally suited for training operators in
varied modes.

The M-7000 combines the features of sever-
al previous DES units into one unit with added
functions, while maintaining the same overall
design and operational philosophy. | have
owned half a dozen of the previous units, and

“Diversity reception
is a unique feature
of the M-7000."

the M-7000 represents a step forward in all
respects.

The complexity presented by two 16-button
keyboards and an array of lights and switches
is a consequence of the designers’ decision to
allow the operator as much flexibility as possi-
ble. Each of the buttons on the keypad is dedi-
cated to two functions, one normal and the
other shifted, controlled by a shift toggle
switch on the front panel.

Other functions are controlled by other tog-
gle switches, and LEDs provide information
on signal strength, decoding, and errors. A

ed on the help screen.

The manuals con-

firm that those who are unwilling to read them

will not be able to take advantage of the M-

7000's versatility. Even so, it only takes a few

minutes with the “‘Getting Started"’ manual for

you to begin receiving digital transmissions.

Once the unit has been set up for a particular

signal, the setup can be repeated the next
time.

Getting Started

There are two time-consuming aspects 1o
operating the M-7000, and both are a reflec-
tion of the hobby itself. First, in order to use all
the control functions, you need at least a rudi-
mentary understanding of the principles be-
hind the mode you are trying to copy. Suffi-
cient information is in the manuals, but it takes
some experience, too.

The second aspect involves the nature of
the transmissions. The '‘Getting Started™
manual provides a terrific head start by listing
frequencies and mode settings for an assort-
ment of stations transmitting in all the modes
the M-7000 is capable of receiving. In theory,
all you have to do is set up your receiver and
let the M-7000 soak up all the neat informa-
tion. But frequency and mode listings aren't
enough. Most of the transmissions are direc-
tional for point-to-point services, and frequen-



RC-1000 it
REPEATER | Comuter
CONTROLLER | Concepts

* Complete RX-TX-Phone Line Interface

* RepeaterControl = Autopatch

*CW ID * Tailbeeps

* Remote Base/Tape *12 V AC/DC Oper.

* Reverse Patch * DTMF Decoder
* Pulse/Tone Dialing *90 Day Warranty
Wired & Tested w/manual ...$219.95
Distributed by:

R & L Electronics
575 Main St. / Hamilton, OH 45013
1-800-221-7735
inohio | NEG_NN
Mastercard) 513-863—6399‘ VISA

Il\‘ N l
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uicKit G5RY, Loop, & Dipole Kits
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dipole conerage 2010

AXM Incorporated
Serving the radio amateur who needs more

than an amateur radio.
11791 Loara Btrect, Buite B
sarden Grove, CalifTornia 915640
Tal: (TI4) £EIR-BRDT
FAX (T14) 81B-9556
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IF YOU BUY, SELL OR COLLECT
OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED

Antique Radio’s Largest-Circulation

Monthly Magazine
Articles - Classifieds - Ads for Parts & Services
Also: Early TV, Ham Equip., Books,
Telegraph, 40's & 50's Radios & more...
Free 20-word ad each month. Don’t miss out!

Free Sample. 6-Month Trial - $11.
1-Year: $19 ($28 by 1st Class). Foreign - Write.

A.R.C., P.O. Box 2-E4, Carlisle, MA 01741
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Universal M-7000

COMMUNICATIONS TERMINAL

SPECIALISTS

IN FAST TURN
P.C. BOARDS

*CW * Baudot % Sitor A
* Sitor B * TDM-Moore *FDM

PROTO TYPE P.C. BOARDS *ASCll Low %xASCIl High xLiteral
*Bit | ion *Var. Speed xDatabit
AS LOW AS $25.00 | | raxamrn xpacket  Diversiy
® SINGLE & DOUBLE SIDED ‘This military-grade surveillance decoder offers
e PLATE THROUGH HOLES the ultimate in sophistication and performance
® TEFLON AVAILABLE for the serious teletype listener. No computer
® PC. DESIGN SERVICES required. Too many features to list here. Write
FOR MORE INFORMATION g‘;;;;ﬂ"ﬂf i e SRt S

Universal Radio

, Midland Huge 70 Page | 1280 Aida Drive Dept. 73
Technologies SWL Catalog | Reynoldsburg, OH 43068
Available for | Toll Free: 800 431-3939

34374 EAST FRONTAGE ROAD $1 Refundable | Jn Ohio: 614 866-4267
BOZEMAN. MT 59715 (406) 586-1190
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Power Pole:
Connectors

Tired of looking for power connectors
for all those rigs?
The Power Pole® system is for you!

Shack to mnhihjugt Plug & Go! * Built in Sidetone |
* Battery or DC powered

* Reverse Polarity Protection
» Self Completing Dots and Dashes
« 15- 30 - 60 ammp @600 volt AC/DC rati +«1YEAR ACESYSTEMS WARRANTY

+ Genderless! All commectors mate. .| =—CALLTO ORDER— z
* Polarity is determined when multiple poles are assembled - (814) 965-5937

Camnot be mated incorrectly!
-Sﬂmphm;mnmnm]nw resistance{ 600 micro ‘/‘465 SW RD#1 Box 83
» Easy to assemble, crimp and/or solder, Wilcox, PA 15870

* Dovetail assembly allows "stacking” multiple poles as Join Barry Electronics as an authorized

needed.
, \ Dealer
Powerpak 15 - 4 or 30 - 4 Just$1 99 *Continental U.S. PA Res. add 6% tax

with 2 red & 2 black poles N
(*2.%° shipping xnd handling up to 50 pks. *10 min. order) DAYTON HAMVENTION
Distributed By: Reighcon Systems #
| 626 S. Blue Sky Dr., Cedar City, UT 84720 DOCTHT92S

| ¥ Dealer Inquiries Welcome (B01) 586-2302
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IPC HF FACSIMILE $79.95

A compiete facsimie reception system for your

ll...lll 'l-l i

Wi, L e

GIVE YOUR EARS A BREAK!

IBM PC or compatible Recewve grayscale mages - 77
n up to 16 shades or psuedo color depending * Auto-Kall
LIDOIN YOUF grapncs ¢ard andg prnter
inchudes: J A K o 1 0
Demoaduiator o0 Page Manual
Sofrware Tutonal Cassefte
Requwes:
HF recenver PC with 320K I -
e I el o Compiete ready to use DTMF selective calling umi

Graphics card Serial port
; e Use with FM or AM transcewer. scanner, ic

e Buill-in speaker e Automatic speaker reset

« Easy programming with switches e Call light
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Figure 1. M-7000 Specifications.

Flier Tomnea

cies vary with days of the week, propagation,
and interference. Listings go out of date quick-
ly as stations change schedules, frequencies,
and modes to suit the needs of what is usually
a very narrow audience. Some of these chan-
nels will only have traffic on them for a few
minutes a day, and sometimes they will trans-
mit an idle signal for hours at a time.

Even digital radios don’t read out the same
frequencies when offset into the sideband or
RTTY modes, and some listings are reported
in USB and some in LSB, so there is always a
possibility of signals plus or minus 3 kHz.

Figuring Out the Mode

The real challenge, of course, is figuring out
what's being sent by a signal you stumble
upon as you tune around the dial. This is a trial
and error process which requires practice as
you learn to determine by ear which mode is
being used. Osterman says he's working on a
tutorial cassette tape of the sounds of the vari-
ous modes, which will save you days of empiri-
cal learning.

To some degree, the M-7000's computer
helps by having a mode in which it finds the
shift and speed of a RTTY signal. It can select
automatically between SITOR A and SITOR
B. For the more arcane modes, the error and
data LEDs signal when a station is tuned in. All
of these, however, can be fooled.

The M-7000 also receives FAX transmis-
sions and works almost identically to the Info-
Tech M-800 which | previously reviewed for 73
Amateur Radio. Video FAX is an option which,
though providing screen resolutions far inferi-
or to what the M-7000 will produce with a print-
er, is of great benefit in setting up the equip-
ment and checking out signals without
wasting a lot of paper.

You may be surprised to find your two-way
ham operations enhanced with the M-7000.
It's easy to run receiver audio to both the M-
7000 and your RTTY unit, or better yet, to a
separate receiver. The nature of RTTY recep-
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tion is such that one will usually work better
than the other, and the M-7000 offers much
more opportunity for tinkering with adjust-
ments.

Diversity reception is a unique feature of the
M-7000. The unit accepts audio from two dif-
ferent receivers, which should be connected
to two different antennas. The M-7000 switch-
es between the two receivers, depending on
which is stronger. The theory is that signals
will not fade on both antennas at the same
time.

Sometimes it helps and sometimes (espe-
cially with a high noise environment) it
doesn’t, but diversity reception is fascinating
to watch. You should try it, especially if you
want accurate copy over long periods.

Connections and Interactions

The basic hookup of the M-7000 is simple. It
needs audio from a receiver and it supplies
video to a composite CRT video display. Digi-
tal modes are critical, and quality counts. A
high quality receiver makes a big difference,
and a high quality monitor and double-shield-
ed coax will reduce noise.

The M-7000 can accommodate either a seri-
al or parallel printer, but FAX operation re-
quires an Epson compatlible parallel printer.
For careful tuning, especially of the more com-
plex modes, an oscilloscope is almost essen-
tial. Any conventional audio or RTTY monitor
scope can be hooked up to the M-7000.

You can easily control nearly all the M-7000
functions by sending it an ASCIl code from
your computer. You can transfer data from the
M-7000 to your computer in ASCII text as well,
of course. You can save data in ASCII text files
in your computer's hard disk drive or on floppy
disks, and read, edit, or print them out later.
Any communication program will suffice for
M-7000 control and data transfer, as will any
computer, as long as it has an RS-232 com-
patible port.

Besides the ability to save your data, control
with a personal computer allows you to pro-
gram the M-7000 for your favorite modes.
There are 10 memories built into the M-7000
which are accessible through the keypad, but
you'll probably want to set up many more

with your computer. You can even send the
M-7000 a code that transfers the status line
settings and time of day to the computer so
that you don’t have to write down the settings.
The status line can always be displayed at the
bottom of the video monitor’s screen.

You could write a short program to control
the M-7000, or you could try one of the many
programs available that allow sequences of
keyboard characters to be programmed with a
single key press.

Problems and Solutions

The only flaw of the M-7000 |'ve discovered
in about a half a year of use is a slight amount
of RFI from the computer circuitry in the unit.
I've heard much worse from other gear, but |
was very surprised that the noises were readi-
ly receivable, especially between 10 MHz and
20 MHz.

An antenna with a shielded feedline located
some distance from the shack would likely
solve the problem. The only trouble with that,
however, is that I've always used open-wire
feeders as the simplest way to get all-band
operation into a city lot. You must use shielded
video and printer cables to reduce other RFI
problems.

The standard 16-button keypad saves mon-
ey and provides control flexibility, but you
have to constantly check the reference card to
remember what does what, unless you have a
gifted memory or have been using the M-7000
a long time. Keypads with easily changeable
labels would be wonderful. Using a computer
to set up the M-7000 with macro commands is
a way around this.

Universal provides good service, a newslet-
ter for purchasers, a computer bulletin board
exchange of station loggings, and firmware
updates as new functions are developed. |
must quibble a bit about the price of the up-
dates. While | appreciate them, at $70 a single
ROM chip, they do add up.

The M-7000 gives you the chance to have
fun listening to what the rest of the world is up
to. You feel a real sense of accomplishment
when you print out a station for the first time.
Also, you'll have something else to talk about
the next time you're on the air. Bl
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Figure 2. The M-7000 front panel, and the function charts for its two keyboards.



1988 CALL DIRECTORY

(On microfiche)
Call Directory
Name Index
Geographic Index . . ..

All three — $20
Shipping per order $3
BUCKMASTER PUBLISHING
Mineral, Virginia 23117

CIRCLE 7 ON READER SERVICE CARD

$7.95 Each BLACK or BLUE
ARRL LOGO Add $100
13 07 GLASS MUG AVAILABLE

Company LOGO's ang
TODD SKOGEN Custom Orders Wealcome
P O. Box 3025 Write or Call for Quots.
Fox Valley Station Add $250 Ship. & Hand
Aurara, IL 60504 i RES. ADD 6.75% TAX
(312) BO5-5872 Allow 1-2 Weaks Dealivary.

Checks Payable To

CIRCLE 268 ON READER SERVICE CARD

N6KW QSL Cards

The finest QSL Cards at reasonable prices.
Basic cards, map cards, cartoon cards,
photo cards and more. Your idea converted
to ink, or use standard designs. 525 ink
colors, any type of card stock. Photos in
b/ w or beautiful color. Have a card that fits
your style. Call or write for free samples
and details. Postage appreciated.

Chuck Miller N6KW
KW Litho - Dept. 73
PO. Box 17390
Ft. Worth, TX 76102
(817) 332-3658

NEW IN TIME

$3.50 S/H"*

* continental U.S. PA res. add 6% tax

measures 5" x 5% " x 112"

*The full function OPTO lambic keyer is
small enough to be carried anywhere.

*Powered by battery or DC power source
up to 15V.

*The unique OPTO isolator eliminates
problems encountered with electro-me-
chanical switching devices.

*1 YEAR ACESYSTEM WARRANTY

DEALER INQUIRIES WELCOME

wea) =—CALL TO ORDER—
e (814) 965-5937 m

* ez S RD#1 Box 83

Wilcox, PA 15870

| PC Slow Scan $149.95

A complete slow scan television station for your

IBM PC or compatible. Send and recelve mages
nup to 10 shades of gray depending LpPon your
graphics card and printer
Includes: |
Demodulator  Modulator 75 Page Manual
Software Tutorial Cassette
Hequwes:
Ham transceiver PC with 640K Paralled F‘m I

Graphws Card  Tape Recorder Seral
EiuIScmFmts EL ¢'1r23343b43|‘

Software Systems Cc}nsufhng
1303 S. Ola Vista
San Clemente, CA 92672

(714) 498-5784

CIRCLE 244 ON READER SERVICE CARD

el .IIi'
IR |

5 Th-r: £33 9% Baller-Tested QRV Solar Power hup"‘l.t Eecps vour
repeater on the air ‘roand the clock or powers your 100w HF station
60 hrs a month. Control circuit 5p-ud- -.‘..:rgt prosects gel cells X
sealed battenes. Fuliv assembled. El:rn..h!-: E.asm expanded.

Add SI055H Aar Ml Inf= 51
(801)373-8425 ~fibos ntennasivest

CIRCLE 303 ON READER SERVICE CARD

“CHOICE OF THE DX KINGS"

Reon
P

IBERGLASS

QUAD KIS
ONLY

$249°5

FOB Calif.

2 ELEMENT—

3 BAND
KIT SPECIAL

CONTENTS

8 Fiberglass Arms, 1 pc. White 13 ft.
2 End Spiders (1 pr;. castings)

1 Boom/Mast Coupler, 2" to 2"
16 Wra k Spreader Arm Clamps
1 CUBEX QUAD Instruction Manual

(Boom and wire not included)

MKIII2EL COMPLETE “PRE-TUNED"
QUAD ONLY $299.95

2-3-4 or more element Quads available. Send 50€ (cash or
stamps) for complete set of catalog sheets, specs & pnices

CUBEX COMPANY

P.0. Box 732A, Altadena, California 91001
Phone: (818) 798-8106 or 449-5925

YOU CAN'T SAY “QUAD"BETTER THAN “CUBEX"

ANTENNA MODELING
i "P"'h ,

e T
o ol B e "

o AN, A B
T —

Easy 1o use, with menus, and optional mouse. Enter
parameters, and get a color coded sinusoidal projecthon
of a MW or SW antenna. Move over the projection
with a mouse or cursor and read the gain at that point.
LONG WIRE PRO models long wires, vee s, dipoles,
and rhombics displaying a sinusoidal projection. $40
VERTICAL PRO models single verticals or arrays
displaying a sinusoidal projection, a ground wave plot,
and the impedance of each element $80

IBM PC compatible, DOS 2.0 or higher, 256K, CGA or EGA
color required. International orders add $5 shipping

% EPSILON CO

Box 715, Trumbull CT, 06611, (203) 261-7694

CIRCLE 324 ON READER SERVICE CARD
THE MULTIPLE RECEIVER SOLUTION

4 Channel Signal-to-Noise Voter

Expandable to 32 Channel by Just Adding Cards
Lontinuous Voling

LED indbcators of COR and Viled Signals
Huill-n Cakbrator

Remote Voled Indicators Puinned Out

4%z x 6 Double Sided Gold Plated 44 Fin Card
Remote Disable Inpuls

MORE

Built. tested and calibrated with manual
$350.00

Rack mount version also available
For more informaton call or write

DOUG HALL ELECTRONICS
Voter Department
815 E. Hudson Street
Columbus, Ohio 43211
(614) 261-8871

CIRCLE 48 ON READER SERVICE CARD

-
-
]
-
&
L]
L]

-

SEE US
AT DATON

NEW!
SRORSE ®UTGOR,
Made Easy & Fun

Introducing the most Comprehensive and Easy-to-Use
code course available today!
—MORSE TUTOR is availabile for IBM PC, XT, AT, PS/2

and compatibles.
FEATURING!

1=-100 word/minute code speeds

Standard or Farnsworth modes

Adjustable code frequency

Owver 1 Billion possible random QS0s

Letter, number, and puncl. mark coverage
Self calibrating/menu dniven design

* Display text—while listening or after copying

To Upgrade or learn CW, Send check or M.O. for $19.95

* & & ¥ ¥ ¥

+ $2 S&H 1o
Morse Tutor &, quis REFER TOOST
S Sisans AN yy i 2 JULY '88P 49

July, 1988 T3Manaree

21881 Summer Circle, Dept. MTS
Huntington Beach, CA. 92646

CA. Residents add $1.20 sales tax

NOW AVAILABLE THRLU UNCLE WAYNE'S BOOKSHELF
THE ARRL A FINE DEALERS EVERYWHERE

CIRCLE 339 ON READER SERVICE CARD
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Number 16 on your Feedback card

Calibration and Repair for
Bird Wattmeter Elements

Follow these simple, easy steps—and save big money!

by Francis Kelson HLO9BK/K2KSY

ome time ago, I received some
burned out and well-used Bird and
Sierra wattmeter elements.

As 1 looked over the elements, I
wondered if it was possible to gain
access to the passive and active ele-
ments inside for replacement or
restoration. At 55 bucks per, I figured
it was worth my time and effort to
check 1t out, since I had well over a
thousand dollars worth laying on the
bench in front of me. My investiga-
tions paid off handsomely.

CRYSTAL
10D
DC METER

CONNECTOR T

pis -
T:EL;ETE. :
&

CABLE
BYPASS
DC CONTACT

back ratio. If it's incorrect, replace it
with a suitable diode with the desired
frequency response. Remember that
diodes and resistors are frequency re-
sponsive. If they've been overheated
or burned, their main characteristics
have changed.

With the rear plastic cap removed,
the first item seen is the diode and load
resistor. In some cases, as with the 2
through 30 MHz elements, notice the
small ferrite block with several turns
of #18 enamel wire wrapped around it.

The front data plates of most ele-
ments are simply glued to the face.

Figure 1. Basic element circuit.

This will also be in shunt with a 60
resistor. The resistor needs to be des-

Take a sharp-edged instrument, insert
it beneath the edge of the plate, and
peel it back. Some units have the data
plates mounted on with rivets—it’s
quite simple to drill or buff off the
heads to remove the plate. Be sure to
keep the data plates since you can
reuse them. If the plate is destroyed
upon removal, you can replace it with
an adhesive metallic tape. When cut to
the proper diameter, the tape makes an
excellent cover and shield.

A Peek Within

Removing the plate exposes the head
of a screw that holds the front brass
housing to the unit. You'll notice just
below this screw a small hole with just
the right diameter to permit the entrance
of an alignment tool. If the meter’s er-
ror is linear (that 1s, always off by the
same amount), a simple tweak of the
element’s variable resistor, located
within, brings the meter within specifi-
cations. If there is no variable resistor,

REAR PLASTIC

COVER

PICK-UP LOOP-

—

i

FEED THRU
- =-——BRASS

CAPACITOR T TUNING

| SLEEVE
DIODE
LOCATED
WITHIN BRASS
SLEEVE

«——RESISTOR

oldered to check the continuity of the
coil, which is aro