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Kenwood's TM—733A -
aster and Faster

FM DUAL BANDER o g

Kenwood's new FM dual bander, the TM-733A (144MHz/440MHz), is specially tailored
for hassle-free mobile communications with a unique "6-in-1" programmable memory. Six
entire operating profiles—including evervthing from frequency range to dimmer level—
can be stored, ready for instant recall. So there’s virtually no need to adjust vour settings.
The detachable front panel has a high-visibility LCD with key function display to make
on-the-move operation even easier, Of course, this compact transceiver has a full
complement of sophisticated features, including 72 memory channels, DTSS selective calling
and page functions, ASC (checks whether vou can switch from a repeater to simplex
communications), AIP (Kenwood's exclusive circuit for enhancing RX performance), and a
jack for 1200/9600bps packet use. And as well as receiving simultaneously on VHF and
UHF bands, the TM-733A can receive two frequencies on the same band (VHF+VHF or
UHF+UHF). There's even an optional quick-release kit as an added anti-theft measure.
So check out the TM~733A-a sensation bred from inspiration.
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Kenwood's T S—5OS

TS=508 e

o) Y I
ozl | HF TRANSCEIVER m:&lﬁ;ﬂﬂmwwm

I Auto-mode capability
For the Amateur Radio enthusiast, going “beyond bounds” is what it’s all about. That’s 1 Menu .
why Kenwood created the TS-50S, the world’s smallest and smartest HF transceiver. BAP Intercept Point)

B Switchable AGC Circuit (SLOW/FAST)

The choice is yours: you can mount it in a vehicle, take it on a DX-pedition, or even

install it permanently as a base station transceiver. Yet despite its size, the TS-508 B CW reverse mode

provides a maximum output of 100W and the sort of sophisticated features normally g fyll break-in and semi break-in
found only inside a shack. Take for example the 100 memory channels for independent ¥ 208 atfenvator

storage of transmit/receive parameters, the microprocessor-controlled DDS with B Multi-function microphone supplied
innovative “fuzzy” control, and Kenwood’s own AIP for superior dynamic range. "’#ﬂ" control
There’s also a powerful menu system, IF shift and CW reverse mode for interference lwmmmlﬂ 107¢)
reduction, TF-SET, and a noise blanker--plus everything you need for split-frequency .wm“
operations. So, if you want HF operation beyond bounds, check out the TS-50S at your tuner{AT-50)

favorite authorized Kenwood Amateur Radio Dealer today! i m computer interface .
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Kenwood's TM-251 A /451 A/551 A

Shift mto Overdrivel

TM-251A

120

)60()

When the going gets rough, Kenwood's mobile FM transceivers show
their stull. For a winning combination of performance and operating
ease, nothing beats the TM-251A (144MHz), TM-451 A (440MHz)
and TM=551A (1200MHz). Despite being single-banders, they have
a dual-band receive L'apahiiit}'. a”{}wing I'ull-duple:-.: cross-band
communications using split-memorv channels (TM-251A«»>
TM-451A). Each transceiver is equipped with 41 memory channels
(expandable to 200 with the ME-| option), a digital recording
svstem for messages (max. 16 secs), a dual-menu system, and a 6-pin
mini DIN connector for 1200/9600bps packet communications. Built-
in DTSS allows 3-digit DTMF selective calling access, and the page
There’s also a
tunction LCD with 3 different display modes, as well as a multi-
function microphone with 4 programmable kevsand 16 DTMF kevs.
So if you want pole position, choose Kenwood.

function alerts vou to {nmming calls. arge multi-
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0 Mox. 50W output (TM-251A), 35W (TH-451A), TOW (TM-55TA)

8 41 memory channels (up to 200 with ME-1 option)

¥ Duol-menu system B DTSS with page W S-meter squelch

0 Buill-in digitel recording system

0 6-pin mini DIN connecor (1200/9600bps packet)

¥ Mubti-function microphone with DTMF (supplied)

1 Fuzzy logic control for tuning

1 Selectable frequency step (5, 10, 12.5, 15, 20 or 25kHz)

8 Channel number display Ihhhimﬂﬂ-iml

¥ Band scan, program scan, memory scan, call scan

lﬂuﬁwﬂhﬂl’mﬁrﬂwﬂdmmm

B (ross-band repeater functions
TM-25TA — TX: 144Miiz band, RX: 440MHz band
TH-451A — IX- 440MHz band. RX: 144MHz bond

B Auto repeater offset (TM-251A)

B 10 DTMF memory (15 digits) |

B Built-in (TCSS encoder and opfional TSU-8 decoder

B 5step dimmer control

8 3-posifion RF output power control (TM-251A: SOW, 10W, SW:
TM-451A: 35W, 10W, SW)

llﬁm—aﬂlbﬁ 60, 120, 180 min.) B Time-out timer
(OFF, 3, 5, 10, 20, 30 min.) W Wireles clone funcion .

KENWOOD
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ZERO BIAS -

It's time! It's time to dig back in your
dresser to find that old sock in which you
have been squirreling away a few bucks
at a time. Air out those dollars, along with
those rolls of change you've kept in the
basement. “Why?" you may ask. If you
have to ask, you obviously haven't looked
at the calendar. It's that time of year again
whereby a peculiar and singular synapse
iIn most amateurs’ brains triggers the
response to head towards Dayton, Ohio.
Most of us don't make it, but the lucky
ones who do have stories to tell for years
and years to come.

Amateur radio is a wonderful hobby,
and Dayton is a wonderful experience.
Both have a tertiary connection to real life
behind family and earning a living. How-
ever, to paraphrase the Declaration of
Independence, they both offer the self-
evident truth that we have the unalienable
right to partake of amateur radio and
Dayton in the Pursuit of Happiness. The
important part, though, is that it's not a
guarantee that we'll find it—only that we
have therightto chase after it. We all know
a few amateurs who'd rather find misery
than happiness. Maybe that's their defin-
ition of happiness.

As for me, | already have my shopping
list in order, and | for one intend to have
a good time. | intend to see a lot of folks
whom | don't normally get a chance to
see, check out stuff I've only seen pic-
tures of, and rummage through a flea-
market that has for the past 30-plus years
yielded the most spectacular treasures
calling to me to take them home. Is there
a down side to any hamfest? Sure. But if
a few weeks later you ask me what it was,
I'd be hard pressed to tell you. Generally,
| try to remember what | went there for.
First and foremost, it's to display CQ and
our amateur radio products, Second, it's
a chance for people to see us and let us
know what they think about what we're
doing. Third, it's the opportunity for us as
amateurs to enjoy what the rest of you go
there for—the exhibits, the seminars, and
of course the fleamarket. In spite of some
of the people who manage some of the
shows, just about every hamfest, regard-
less of size, satisfies the above criteria.

So why is Dayton so special? Why do
the Dayton regulars smile when they try
to answer that question? What does it
have that other hamfests don't have to
make it so memorable? It has a lot to do
with magnitude. When you're used to
going to a hamfest that can fit in one large
room (no matter how large) in a civic cen-
ter or other building, that becomes your
frame of reference. Dayton creates a
sense of reverence and awe at the phys-
ical size and the realization of how much
timeit's goingtotaketoseeitall. It'slearn-
ing to check the "map” in the hamfest pro-

gram to find out where you are and where
you want to go. It's the dawning of the
idea that there are far more activities and
things to see and do than can comfort-
ably be covered in three days. It's aquan-
tum leap in the order of magnitude.

At first there i1s the euphoric feeling of
what is about to be experienced, followed
by slight anxiety when you realize you are
not going to be able to do it all. Notice
that | haven't mentioned any specific
activity or exhibit area, or even the flea-
market. It's that generalized sensation
everyone gets regardless of one's spe-
cific interest or calling within amateur
radio. In German, the word would be zeit-
geist, or the overall spirit of this particu-
lar time and place. It's all here, and it’s all
happening now.

if you're looking for something less
metaphysical and more specific, | don't
think that it really has anything to do with
the city of Dayton, or any of the efforts put
forth by the various groups of club mem-
bers managing the hamfest all these
years. | don't know why it continues to
grow each year in spite of the inconve-
niences of lousy food, inadequate park-
ing, lack of local restaurants, jammed
hotels booked and paid for a year in
advance, isolated location, and whatev-
er else you might want to complain about.
Maybe—just maybe—amateurs don't go
specifically to enjoy the amenities of the
Dayton environs, but rather find some-
thing bigger and better than anything else
they enjoy. Something else tells me that
most amateurs who attend have no inten-
tion of working on their tan or hanging out
at the pool sipping pifia coladas.

Most hamfests share many of the same
attributes as Dayton and are only limited
or restricted by their size. We go to them
hoping to see, to meet, to buy, to brag, to
learn, and to have a good time with ama-
teur radio. We all want to bring some trea-
sure home, if only a memory. Most of us
will try to wedge about 39 pounds of fresh-
ly garnered (must have) literature into our
already over-stuffed suitcases for the trip
home. The more serious among us will
tempt the fates and try to get the most biz-
zare items on board as carry-on luggage,
protesting that it's not dangerous and
hardly weighs anything at all. In fact, if
you drive to Dayton (or any other ham-
fest), you get to bring home bigger and
better goodies for yourself and anything
else your friends can stuff into your car.

That's what Dayton or any other ham-
fest is about. It's about allowing yourself
to have a good time, enjoying the com-
pany of friends both old and new, and
checking out all the electronic marvels
that you simply need and must have. It
doesn't do much to solve world problems,
change politics, or end disease, poverty,

and hunger. Then again, however, nei-
ther does stamp collecting.

Writer’s Cramp

| finally received enough cards to confirm
500 counties and arduously began filling
out two copies of our USA-CA Record
Book. My old red book was ripped, tat-
tered, and held together with cellophane
tape and slaples. | eventually managed
to transcribe the stuff from the red book,
add some recent arrivals, and come up
with two clean copies. | certainly have de-
veloped a new respect for all of you who
did it before me. It's no mean task. |
worked on it off and on for several weeks
and finally sent off my book the end of
February. It's now in the hands of Norm
Van Raay, WA3RTY, our USA-CA Custo-
dian, for his scrutiny. By the way, Norm
asked me to remind those of you who are
involved with award programs to send
him copies of your rules and certificates
for publication in his monthly column. My
nextchallengeis to do the sort and paper-
work for the IOTA Awards. I'll probably
wait until summer for that. Chasing paper
does become habit forming.

If you would like to work towards any of
CQ's awards, send us an SASE (52¢
postage) and we'll send you a package
of rules and applications for our various
operating achievement awards. There's
something there to interest everyone.

You Should Have, Could Have

Of course you worked 3Y@PI. It seemed
as If most of the world had a shot, The
point to brag about these days is on how
many bands and how many modes. The
pile-ups weren't too bad and the opera-
tors handled themselves very profes-
sionally. At one point | heard the number
of contacts made as 61,000, but I'm not
sure as of this writing what the official total
is. John Dorr, K1AR, tried to regale me
with how many bands and modes he had
worked them on (after a week or two of
telling me that “I've got that” from a pre-
vious operation and how he didn't need
them). | tend to disbelieve the multi-mode
contacts on 1296, but if he wants me to
believe it, | will. The information published
In the bulletins was quite correct for a
change, and they were right where they
said they would be. The only guestion
was one of picking the right time.
Congratulations to the team for a fantas-
tic effort to make all of us happy. In spite
of adverse solar activity and storms, they
went all out and succeeded in making a
lot of us happy, including me. We've been
promised the story, and we will get it to
you as soon as possible.

73, Alan, K2EEK
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Award Tracking 1s Elementary

Remove the mystery from QSO logging with AEA Log Automatic award tracking makes tracking your status
Windows™, This fully integrated, easy-to-use Windows pro- much less puzzling. Awards tracked include: DXCC mixed.
gram combines the functions of logging, rig control, and DX phone, CW, FSK, and bands; CQ mixed, SSB, CW, FSK, and
Cluster monitoring with award tracking and reporting. bands; WAS mixed, SSB, CW, FSK, and

Switching to Log Windows is easy with complete import bands; and VUCC for VHF and UHF,
and export filters for most major logging programs. A Let us clue you in on just how easy
powerful relational database tracks all your QSO informa- award tracking can be! Call AEA’s
tion, letting you search records by call sign, prefix, date, Literature Request Line at (800)
zone, and more! 432-8873 tor more information, or call us

direct at (206) 774-5554.
Contact your favorite ham
radio equipment dealer for
best pricing.

125

Discover an ingenious packet cluster interface
that supports any data controller while in the
dumb terminal mode; it also supports mouse-
based spot grabbing and message reading.
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*The following Special Events are scheduled for
April:

N2DMZ, irom commemoration of birth of founder
ol Arbor Day, J. Sterling Morton; Jefferson County
ARC. 1400-24007 April 22-23; in lower 25 Mhz of
General B0, 40, 20, 15 meter CW and phone sub-
bands, plus 14.060+/- for CW QRP, For QSL send
SASE and QSL to John Wagner, N2DMZ, 20 Roben
SL, Adams, NY 13605.

WA3BAT, from B6th anniversary of Admiral Dew-
ey's trumph over Spanish fleet al Battle of Manilla
Bay; Olympia ARC; 1300Z April 30 to 2000Z May 1;
SSB/Phone 3.898, 7.268, 14.268, 21.368, 28.368,
145,270, packet. For certificate send QSL and 9 x 12
SASE to Olympia ARC, P.O. Box 928, Philadelphia,
PA 19105

KK4VN, from commemoration of ending of LS Civil
War, Appomattox Courthouse National Historic Park,
Appomattox, Virginia; Southside ARA; 14002 April 9
to 1400Z April 10; CW and SSB in Novice and General
40 and 20 meters. For QSL send SASE lo KK4VN,
Route 3, Box 221, Cumberiand, VA 23040-8229.

AA4RI, from 100th anniversary of wireless and
120th anniversary of Marconi's birth, Sparks, Georgia
(Cooks County), Middle Georgia Pro Ams; 21007
April 22 to 18B00Z April 24; CW, SSB, RTTY, lower 25
kHz ol General bands (no 160 or WARC); For certifi-
cate send 9 x 12 SASE with QSL to Curtis Carter, 114
Belmont Drive, Warner Robins, GA 31088, (For DX
stations not desiring a certificate, QSLs will go out via
the bureau.)

WAATGF, from 30th anniversary of Chesapeake
Bridge Tunnel, Virginia Beach, Virginia; Virginia
Beach ARC; 14007 April 16 to 2000Z April 17; CW 10
kHz up from bottom of Novice subband: Phone 3.880,
7.280, 14.280, 21.280, 28.363, 146.550. For certifi-
cate send QSL and SASE to VRARC, P.O. Box 62003,
Virginia Beach, VA 23462

W4UC), from 73rd Annual Rose Festival, Thom-

ANNOUNCEMENTS

asville, Georgia, Thomasville ARC; 1700-2300Z April
22, 110020002 April 23; Novice 10meter phone sub-
band and lower portion of General 80, 40. 20, 15
meter phone and CW subbands. For certificate send
9 x 12 SASE to TARC/Rose Festival Station, P.O. Box
251, Thomasville, GA 31799

W50K, from 70th anniversary of Tulsa, Okiahoma
ARC: 18007 Apnil 2 to 18002 Apnl 3; Phone lower 50
kHz of General 15, 20, 40, 80 meler subbands and
Novice 10 meter subband, pius 2 meters, CW lower
25 kHz of General 20. 40, B0 meter subbands and
Novice 15 meter subband. For certificate send QSL
and 9 x 12 SASE to Tulsa ARC, P.O. Box 4283, Tulsa.
OK 74159.

N5QWF, from Bay City, Texas Centennial;, Mat-
agorda County ARC; 0DD0-2400Z April 22-24; all
bands and all modes. For QSL send SASE to NSOQWF
4404 Doris 5t., Bay City, TX 77414.

WB6EDWY, from Valley of the Moon Hamfest, Son-
oma, California; Valley of the Moon ARC; 1700-24007
April 30; General phone portions of 10, 20, 40 meters
For certificate send SASE and QSL to VOMARC, 358
Patten St., Sonoma, CA 95476,

KC7MF, from commemaoration of closing of all
Titan 2 Missile sites in US, Greean Valley, Arizona,
1600-2300Z April 9-10: Phone 3.860 (AM or SB).
7.230, 14.250, 21.330, 28.450 MHz; local repeater
145.290 MHz 9-800). For certificate send QSL and 8
x 12 SASE to GVARC, 601 N. La Canada, Green
Valley, AZ 85614,

KI7KU, from roll-out ceremonies for the Boeing
777 arplane, Everett, Washington; Boeing Employ-
ees AR Operators North Society; 1500Z April 9 to
0100Z April 10, lower portion General 40, 20, 15 meter
subbands, Novice 10 meter subband and VHF
146.920P1 123. For QSL send QSL with contact num-
ber to John Stison, KI7TKU, 2505 South Wells Way
Camano Island, WA 98292

WaBWS8, from Dayton HamVention fieamarket,

Dayton, Ohio; 1200-2200Z April 29, 1000-2100Z
April 30, 1000-1600Z May 1; General and Novice
phone and CW portions as band conditions dictale
For QSL send QSL and business-size SASE to WEBI
/8, P.O. Box 44, Dayton, OH 45401. (Those who up-
grade at a HamVention test session are especially
invited to stop by and use their new privileges.)

KASNLX, from 24th anniversary of Earth Day
Chicago, lliinots metropolitan area; US Environmental
Protection Agency Region 5 ARC; 1200-1900L main-
ly weekends throughout April; lower portion General
CW and phone subbands, CW in Novice portion
40/15 meters. QSL to John Paskevicz, KASNLX. 1423
N. Hidge Ave., Arlinton Heights, IL 60004

WEBU, KERW, WRBU, WKBI, WBEB, from 100th
anniversary of Snake Alley, crookedest streetl in the
world, Burlington, lowa; students from James
Madison Middle School; 1400-2400Z April 20-24;
Phone7.238, 14,263, 21,325, 28 303 MHz, CW7.110,
10.108, 21,108 MHz, all +/-5 kHz. For certificate send
9 x 12 SASE to WBEB, P.O. Box 185, West Burlington,
IA 52655-0185.

WBSHAQ, from dedication of Church of Latter Day
Saints temple in Independence, Missouri; Associa-
tion of Saints Church Radio Amateurs, 1500Z April 10
o 03002 April 11 and 1800-2200Z April 11-16:; on
14.285 and Novice 10 meter subband. For QSL send
SASE and QSL to WASHQ, P.O. Box 73, Indepen-
dence, MO 64051-0073.

*The following hamfests are slated for April:

Apr. 2. Southeast Connecticut Radio Amateur
Mobile Society Ham Radio Auction, Senior Citizens
Center, Waterford Municipal Complex (Rt. BS, south
of Exit 77 of 1-395). Connecticut. Contact KA1BB at
203-739-8016. (Wheeichair accessible. )

Apr. 2, Chesapeake Amateur Radio Service
Springfest 94, Virginia Beach Pavilion, Virginia

(Continued on page 145)

6 6 The best of the best

for high-quality listening to news,
music and entertainment from afar,
Superb for reception
of faint, tough signals. 7 7

Eilitor’s Ghoice
Passport to World Band Radio
Tahietop Receivers for 1992

66 The RS is a like a breath of
fresh air, with its groumd-up
engineering and up-to-date digital
control from the front panel...
a quality HF receiver of American
manufacture that should successfully
mmpﬂennthnwmidmrkel.”

Bill Clarke
73 Amatesr Radio Today

6 » CQ e« April 1994

- WWHAT IN THE wuﬂ
AR YOU LISTENING T0?

The world is an ever-changing place, but there is one thing you can rely on
to remain the same...the Drake reputation for American-crafted, quality
communications products and unsurpassed customer service. Now, the Drake
R8 Worldband Communications Receiver has been heralded by the experts as

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

CIRCLE 32 ON READER SERVICE CARD

So if you want to keep up with a changing world, and you're not listening to a
Drake R8, we'd like to suggest you make a change. Call 1-800-937-2530 today for
more information about the RS, to find the dealer nearest you, or to order an R8
direct from the factory with a free 15-day trial period. if you're not impressed by
Drake’s quality, performance and ease of operation, all in a receiver costing less
than $1,000.00, return the R8 Receiver within 15 days, and we'll refund your
money in full, less our original shipping charge.

The world is a big place. If you want to hear it all, listen to a Drake RS,
If you're missing it, what in the world are you listening to?

R.L Drake Company
P.0. Box 3006
Miamisburg, OH 45343
U.5.A,

In toueh with the world

Say You Saw It In CQ




Key Bored?

Add some zip to your CW keying with the KK-1
Keyboard Keyer from AEA. The KK-1 turns any
AT-compatible keyboard into an easy-to-use, fea-
ture-packed Morse machine. Using the provided
cable, the KK-1 will even share a keyboard with your
computer!

Unique features such as short-term memory, mes-
sage repeat, and twelve nestable message
buffers, make the KK-1 versatile and simple
to use. Hone your skills with an extensive

Co

code practice mode or use the built-in 1ambic keyer
with your paddles for a change of pace.

With more usable features for your money than any
other Morse keyboard, the KK-1 continues AEA's
tradition of top-notch keyers.

Take a break from tapping your paddles and call
AEA’s Literature Request Line at (800) 432-8873 for

more information, or call us direct at (206)
774-5554. Contact your favorite ham radio
equipment dealer for best pricing.

2




10, 12, 15, 17, 20, 30 & 40 Meters

Straight A's Plus!
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If you enjoy contesting, rag chewing or DX-pedi- ‘ |
tions the Cushcraft tri-banders will make amateur |
radio more interesting. These antennas are used by |
more hams because they offer more performance 'l s
and reliability with easy-to-use computer enhanced ‘ £
designs. They feature the highest quality materials | | |
with precision machined components and all stain- | | | o o
less steel hardware. ) ==

A3WS, our newest model gives you uncompro-
mised performance on 12 and 17 meters. With its
light weight and clean profile it can easily be mounted
with your existing tribander.

Easy-to-use kits will add 30/40 meters to the A3S
and A4S and 30 meters to the ASWS.

MODEL
Frequency, MHz
Forward Gain, dBd
Front to Back Ratio, dB
2:1 Bandwidth, KHz
Power Rating, Watts PEP
Boom Length, ft (m)
Longest Element, ft (m)
Tuming Radius, ft (m)
Mast Size Range, in
Wind Load, ft* (m?)
Weight, Ib (kg)
ADD-ON KITS

Model
Frequency, MHz

A3S
28,21, 14
8
25

>500
2000
14 (4.3)
27.7 (8.4)
155 (4.7)
1.25-2.0
4.4 (0.47)

27 (12.9)

A743
Tor10

A4S

89
25
500
2000
18 (5.5)
32 (9.7)
18.4 (5.5)
1.25-2.0
5.5 (0.51)
37 (16.8)

AT44
Tor10

14 (4.3)
251 (7.7)
14.4 (4.4)
1.25-2.0
4.1 (0.38)

225 (10.2)

A103
10

WHERE PERFORMANCE IS A TRADITION




The IC-A100H Takes The i e

wpdrale bdﬂ]\h* (very convenient ﬂ}r two

Magic Beyond 3 Wishes! p

Bank /User #]

: ' o Cross band double duplex (transmit on
Exclusive Trlp[E Band Ct‘lpﬂbl'liy one band while receiving on two others) bk PR S SRS 5
Three independrnlﬁhand units for 2 M, and full crossband duplex (transmit on one ;u]-:i' 100 100 100 | 100 100 100 | 600"
1,1“ "'"_h ‘”“_i, l:'f GHz operation (simul- band and receive on another) is possible. Gl Edge A£G b (R ?
Haneous recave). The one-touch PTT enables telephone-like

Total IC- A100H Memory Channels:

Three independent displays can freely conversations without having to continually

‘_";[JIIL"L'{ Iht’ E_'hll't,xd h':\ll'l unil. prE.SS P‘T'T TIJP mi‘.l'ﬂ'ﬂﬂ‘ bﬂ”k .'_'I:I"SIPHI' can eren b{"

Each display indicates &/RF, volume and customized for “bis™ and “bers” operation!

squelch levels. Hexible instatlation Priority Watch — Scans one (or more)

Each display is controlled by a separate m:i:ﬁrb with memory channels per band while operating

volume and tuning knob. ﬂm-ii-?“nlﬂn'l on a VFO [requency.

Select from 3 external speaker jacks. removeable Transfer call or memory channel contents
fﬂ{:f to VFO. Particularly useful when searching

for signals around 2 memory channel
frequency and for recalling the offset
Release Bution frequency, tone frequency, etc.

l4 DTMF autodial memories for
autopatching, accessing repeaters and

8 POSSIBLE COMBINATIONS!

Remote Installation Options

One Body — install as a complete unit. controlling other equipment, efc.
Separate — detach the front panel and * Stores operating iroquency, duplex direction offset ey
mount each separately (see illustration). ‘;1'..2‘:LL-'i‘nfii’;;i,'.‘.ifé'“"‘“ o i e

_| Y40 HZ wunﬂz wnnHE Remote — Mount the main body in the . 2 ol
LT 126HZ trunk (OPC-333 and OPC-335 req.). Microphone Remote Controls

Incredible Performance

A multi-
function keyboard

with complete

More than a tri-band radio, the 1C-A100H AFC-RIT, AFC-VXO, manual RIT A Powsr On/ON ) Code Squelch
‘:I:;'J'.f'n‘.".'i"l'l'.l."l' f”ﬁ*lﬁ'{‘t'fhﬂﬂ fffll:'-lﬂh'lfl'.'r 1”-"..1 ITIHFIH’J,] 'o,"‘“:] n"]d[.ﬁ o com- fj w“‘“ ﬂ hhw E'l}ﬁ[r{]l over thf
_ | | o pensate for “off frequency” of ¢) Change Opesating Band | £ Pocket Beep Ow/0ff | [C-ATOOH.
No removal or installation of additional G > CH e Volume Adjus! & AFC On/0f
iy . the Tx station (1.2 GHz). d 7l ool The beep
band units required. Squalch Adiust Attenuntor On/ one e Gk B
, . _ High Sensitivity — less than 164V, | £ Mode Seledt &) Set Made | :
Each operating band has a separate Boatd AL i & Doplex Select & DIMFAwoorManual | are different and
antenna connector to enable duplexer/ Oubl€-conversion superneiro- 4 Frequency Salect t) Operating Freq. Annc tstinonishable
tripiexer use without any mismatcning A Muie Bl & Writa VEO Contentsto | you can keep your
antenna loss (not one common antenn More than 2.4 W audio output & Scan or Prioety Waldh Memary or Call eves on the road.
for multi-signal, one band operation like power. /i Pager On/0ff d ﬂ*&ﬁ#” : Ol 2

you see in competitive models). Fo e s

your fingertips with the IC-A100’s unique
IC-A100H microphone kevboard (see chart above)!

iC=-ZN00H

= Triple Band Mobile
3 iut Transceiver Oi’her Great
bl (shown with th _
opioncl OPC-332) % Features

External remote control via
another transceiver
(UT-55 required)
Tri, dual or mono band
operation
Sub band access/mute:
busy beep functions
Optional pocket beep and
tone squelch
Opt. pager/code squelch
Tone encoder buill in
Multiple scans

2

/ D
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.IJ m-:

mﬂﬁ
AR 0 rﬁur.p{r.u:rp
u.udf[[ [ ]
Th;;ﬂﬂ‘:punrpwdt;ﬂ of KON b
il




oW
The Company That Takes Yo
und The Wodd Lets You Take
e World Around With You.

affordabilty, desktop
The Drake SW8.
To order your SW8 direct,

Jor more information, or for

the dealer nearest you call.
1-800-937-2531

AL, Drike Compary « P.0. Beex 3006 - Mamsburg, OH 45343« USA

The Drake SW8 - Finally, | The company that has portability, the Drake SW8
Professional Desktop | Deen setting the standards | includes many of the same
Performance In An Affordable, | in premium-quality world features that have made Drake
band shortwave performance | a perennial favorite of experts
now puts top-of-the-line — Superb audio, versatility,
features and technology at | and the unique combination
your fingertips with the SW8 | of professional quality and
...wherever you wantto | functional simplicity. So tune
take it. Designed for both | in the world and get the best
desktop use and easy of all worlds — quality and

Get It Firsthand With Drake World Band,

@

ST Ty A Dl Crrmiy

The Quad Antenna -

The Quad-Amenna

Hams love antenna DOOks
and this book is no excep-
tion. Written by world
renowned author Bob Hawvi-
land, W4MB, Tha Quad
Antenna Is the authoritative
technical book on the
design, construction, char-
acteristics and applicabons
of Quad Antennas. Discover
how 10 easily build a8 quad
antenna for your station that will help you fill your logbook
with rare DX that you have only dreamed about before
Order No. QUAD..... $15.95

The Packet Radio Operator’'s Manual

This book is written by CQ
columnist and Amateur Radio
Packet authority Buck
Rogers, K4ABT. An all new
mtroduction and guide o
packel operation, itis the per-
lecl single source, whether
you're an advanced user or
just starting out. Learn about
packel radio without all the
technical jargon. Also in-
cluged are getaied hookups
for dozens of radiofpacket
controller/computer combinations, making this book the
definitive resource for the active packet user

Order No. PROM...... $§15.95

ne
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Getting Started in Amateur Satellites

Learn with this video
how wveteran opera-
lors set up their satel-
lite stations. Find out
how to locate and
track ham satellites
with ease, Walch
operalors access cur-
rent satellites and
contact far ranging countries around the world. This
video is hilled with easy to understand advice and tips
that can't be found anywhere else

Order No. VSAT..... $§19.895

Getting Started in Packet Radio

This video will help |
Getting Starled In Pockel Rodio

demystity the exciting
Ly
ol Mo i W

but sometimes Con-
fusing world of packel
radio. Leam how 1o
get started using your i
computer on  the | S
radio. Included are L
step-by-step Instruc-
ttons on making packet contacts and using packet
bulletin boards, networks and satellites.

Order No. VPAC.. §19.95

1-800-853-9797

[

S L ———
E T gt s i
i

Getting Started in DXing
Top DXers share [

——

their expenencewilh K
equipment, anten- [N
nas, operating skills,
and QSLing. You'll
see hams work rare
DX around the world
If you're new 1o DX-
ing, this video Is for
you! All this valuable information may well give you the
competitive edge you need to master the exciting world
of DXing Order No. VDX..... $§19.95

Getting Started in Ham Radio

This is a fast-paced
video introguchon 1o
the fascinating worid
of ham radio. CQ's
experts show how 1o
salect equipment
and antennas; which
bands 1o use: how to
Luse repeatar stations
for Improved VHF coverage; the Impartance of ground-
ing and the basics of soldering. How to get the most out
ol your station, whether it's home-basaed, mobile or
hand-held

Al | ol e Vo ] TR

Order No. VHR ....519.95

CQ Communications, Inc.

rF - N
S
_VISA

76 North Broadway, Hicksville, New York 11801

FAX 516-681-2926 Also available at your local dealer!

Please add 54 shipping and handling per item ordered. FREE shipping & handling for orders $50 and over.

10 » CQ e April 1994
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the Multi-Mode with PACTOR

Kantronics, the digital leader, again defines state-of-
the-art by creating a new industry standard in digital
communications. The Kantronics All Mode Plus
(KAM Plus) includes the KAM's breakthrough design
of simultaneous HF/VHF operation and Host Master
split screen software compatibility. In addition to
PACTOR, the KAM Plus operates CW, RTTY, ASCII,
AMTOR, and PACKET, supported in terminal and
HOST modes.

Standard features of the new KAM Plus include
* PACTOR
» 128K bytes of RAM, expandable to 512K
« EPROM space expanded to 1Meg bits
* socketed lithium battery & on-board clock
* new user/expert command sets
» quick start and reference manuals
* enhanced mail box command set
e extended RTTY & AMTOR character sets
* on-line help messages for each command
* enhanced CW: Farnsworth, weighting, tone
» programmable mark & space filters
* low power consumption

We have great news for existing KAM users too.
Kantronics has developed a plug-in board that adds
full KAM Plus functionality to your KAM. The KAM
add-on board converts an existing KAM to one with
Pactor, clock,128K bytes of RAM (max), lithium bat-
tery, and the same firmware additions listed above.

Get what you need, the KAM add-on board or the
Kantronics KAM Plus, expanded for the future.

Kantronics 1202 E. 23rd St, Lawrence, KS 66046-5006,

the NEW KantronicsKAM Plus™

913.842.7745 FAX 913.842.2021
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DR-600T (144 MHz/440 MHz)

The outstanding abilities of the DR-600T set it apart from
every other radio. Features like Wide Frequency Coverage,
Excellent Intermod Rejection, Direct Frequency Entry from
the microphone, Three Output Power Selections, Autopatch
Memories, and 6 Scanning Modes make the DR-600T the
radio of choice for demanding users. The Remote Mount
Head allows for custom installation in most any vehicle, and
also helps to deter theft.

This road-ready rig can also be remote controlled by any radio
that transmits DTMF tones. This remarkable feature allows
the DR-600T to act as a full-featured Cross-Band Repeater.
For added control, a security code can be programmed that
will allow control only by the control operator (you).

Better Products, Better Service.
See for yourself why people are
coming to ALINCO.

ALINCO

ALINCO| ELECTRONICS INC.

438 Amapola Ave., #130,
Torrance, CA 90501
Phone: (310) 618-8616
Fax: (310) 618-8758

CIRCLE 20 ON READER SERVICE CARD

DJ-180TH

Channel
Scoop ~~4
VHF FM TRANSCEIVER DY .
- ~

0:9:9:9
:9:9: 0.
9 0:9: @
9. 9: 528

ALINGD

DJ-GIT

The DJ-GIT 2m HI from ALINCO scores another
“First” for Amateur Radio technology. Our new
“*Channel Scope™ feature opens new doors for Ham
operators, Now it 1s possible to visually monitor up
to 7 memory channels at once with just a glance at
the display.

Also, the Channel Scope feature can be used to
show band activity in the frequency domaimn, much
like a Digital Spectrum Analyzer. Hunting for band
activity just got easier.

Other outstanding features include 440 Receive, 80
Memory channels, AM Aircraft receive, 5
Autodialer channels, DSQ for private paging, Cross
Band Semi-Duplex, 6 Scan Modes, and Odd Splits
on all Memory Channels.

ALINCO IS

SHAKING UY SRICES AGAIN
WITH UNBELIEVABLE DISCOUNTS

DJ-580T, DJ-GI1T, DR-600T
DJ-180T, DJ'F]T/TH, DR-130T Coupons are good until May 1, ‘94

See your AUNCO dealer for details.




Better Products, Better Service.
See for yourself why people are
coming to ALINCO.

AaLinco| ELECTRONICS INC.

The Choice
is Yours

DJ-580T
Loaded Package

Ergonomic design, combined with excellent sensitivity and un-
believably great sound put the DJ-580T in a class by itself. Some
of the outstanding features include extended receive range
(including AM aircraft), Cross-Band Repeat function, backlit key-
pad, 8 scanning features, CTCSS encode/decode, DSQ Paging,

and much more.

The DJ-580T will deliver a solid 5 Watts of power with the option-
al 12 Volt battery, and our EMS-8Z Remote Speaker Microphone
offers remote control of Memory Channels and Scanning features.

DJ-F1T/ DJ-F1TH

Sometimes Smaller is Better

Rugged construction and the most advanced technology make the
DJ-F1T the best 2-Meter value available, The DJ-F1TH (High
Power version) is the smallest 5-Watt rig vou can buy.

Both of these models feature 40 memory channels,
extended receive range (including AM aircratt),
CTCSS encode, Superior audio quality, “battery
save” function, and a backlit kevpad.

"f'l = I,_-"_-IE

All this is packed into a cast aluminum frame and
tough poly-plastic case that has set a new industry
standard for durability.

l'l-ﬂ A S |

DN ALINCO

438 Amapola Ave., #130 Torrance, CA 90501
Phone:(310) 618-8616 / Fax:(310) 618-8758

CIRCLE 1 ON READER SERVICE CARD
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2M Packet Only o440 TX NGRS 2M/440 TX

Transceiver, 25W e D45|W. EEW 8 5 4%‘1'“ 35W

REG. $399. ull Duplex Crossban etachable Front Panel

20 Mem. Channels And Remote Control
SPECIAL $279.95 CTCSS Enc./Decode User Friendly
IRt SUN ) Call For Special Low HRO Pricing!
2ZM/HT

\

8 scan modes
40 memories
Now 5W Version
Available, Too! 4&yIiR

Manufacturers

2M HT w/440 RX
Aircraft RX

80 Memaories
Encode built in
Channel-scope built in

ORngen
CALL FOR LOW g:é‘é,ﬁn 03
INTRODUCTORY PRICE! PRICE
ALINCO _
2M/440 FM
. 2M 2W HT
:
Sphiahi 10 Mem. Standard
upgradable to 200 Mem.
ot PL Encode/Decode built in

: PRes d 3004 $20. DJ-180T DTMF Pad Included

SN R D 1o keyboard entry of frequency
45W/35W + Airband RX @

IR Coupey Scanning
&8V "B DJ-180T-HP 5W version
Detachable/Remotable Head
Keyboard freg. entry from microphone!

now available
. CALL FOR
CALL FOR SPECIAL PRICE

SPECIAL PRICING

ALINCO

- DJISBOEELS T _____DR-130T_
2M/440 2
R 2V Mobile
Dual Band $30. o™ ¢ - $20.
‘ Manufacturers Manufacturers

Coupon

t 40 Mem Channels At
- DSQ, Dual Display
CTCSS Enc/Dec Built-in

Cross Band Full Duplex

t':'uupﬂn

2M, 50W nmpact TCVR, Runs cool, w
20 Memories, expandable to 100 Mems

CALL FOR with optional EJ-19U, CTCSS encode built in,
SPECIAL Tone SQL optional (EJ-20U)
LOW PRICE

Call For Special Low Price!

RAPID DELIVERIES FROM
THE STORE NEAREST TO YOU!

3 L
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International organizations to mount major amateur HF
experiment by end of decade.

lonospheric Propagation Possible

On Mars

BY PROFESSOR EMIL HEISSELUFT*

LAUTON INSTITUTE

GROSSMAUL-AN DER DONAU, AUSTRIA

| haven't heard from Professor Heisseluft
since late in 1984, when he forwarded his
manuscript for "Amateur Radio's New
Frontier: The Bands Below 30 kHz. " Ima-
gine my surprise, then, when the good
professor's manuscript for this exciting
article appeared on my desk! Not only
does the professor discuss the exciting
possibility of HF propagation on Mars, but
he also reveals a hush-hush public rela-
tions project jointly sponsored by the
United Nations and the World Meteoro-
logical Organization that could result in
amateur radio communications on the
Red Planet by the year 2000. —K2EEK

Talk of a mission to Mars has for years
occupied layman and scientist alike. To-
day the planet is a primary target of num-
erous planetary exploration programs.
One proposal now being considered in
the United States, for example, is a mis-
sion called the Mars Environmental Sur-
vey (MESURY). This project calls for estab-
lishing 16 unmanned scientific stationson
the planet’s surface which will be used to
collect meteorological and other data
(see references 1 and 2). A similar con-
cept set forth by the European Space
Agency is embodied in a mission called
MARSNET, and it would employ three sur-
face stations for the same purpose. Both
MESUR and MARSNET are scheduled for
implementation by the year 2000.

With the discovery some years ago of
an ionosphere on Mars similar to the ion-
osphere on Earth, both the United Nations
(UN) and the World Meteorological Or-
ganization (WMO), in cooperation with
NASA and the European Space Agency,
are now developing a plan to facilitate HF
communications on Mars by Earth-bound
amateurs. The plan, which is now very
hush-hush, will work as follows.

*Professor Heisseluft currently is at "Les-
lie's House,” Colombo, Sri Lanka, work-
ing with Arthur C. Clarke on their new
book, 2050. The professor may conve-
niently be reached by directing your cor-
respondence c/o CQ.

Vah @ 14MHz

ad @ 14MHz
(24 radials)

Coax cable

e,
2
2 N
74 N\
Y

Artist's conception of the United Nations’' MESUR Station at Olympus Mons. The 14

MHz, Va-wavelength vertical antenna is hydraulically erected, while the 24 radials are

explosively ejected from tubes at the base. This HF antenna system is designed to
be 90% efficient, with a take-off angle of 10° relative to the horizontal.

First, both the UN and the WMO will
issue a limited number of amateur radio
licenses to Earth-bound amateurs. The
assignments will be done by lottery, and
winners will be assigned either a
AU4AAA-4AU4Z7 77 callsign (UN affiliated)
ora C74AA-C74ZZZ callsign (WMO affil-
iated). An amateur may hold only one call.
These calls will be stored digitally in the
memories of two MESUR stations which
will be equipped with low-power HF- trans-
mitters. At random times over the Martian
solar day (which interestingly is only 40
minutes longer than a solar day on Earth),
callsigns will be selected from the mem-
ories of both stations, and an attempt will
be made to communicate using packet
techniques. If the exchange is success-
ful, a Worked All Mars certificate will be
issued to the two amateurs whose call-
signs were used. All of the organizations
involved would probably agree that this
is nothing more than a public relations

ploy. However, the goodwill and publici-
ty that will be generated cannot help but
draw the public’'s attention to, and sup-

port for, all space programs.
| et's look in more detail at the various

aspects of this exciting project.

lonospheric Propagation
On Mars

As early as the 1970s, a number of re-
searchers (see refs. 3 and 4) reported
peak Martian daytime electron densities
of 1x 105cm-3 at a height of 130—140 km.
It should be noted that the data used were
acquired just before, or during, a mini-
mum In the sunspot cycle. Additional
studies in the late 1980s (refs. 5 and 6)
supported the existence of a Martian
ilonosphere. Importantly, the peak elec-
tron densities and altitudes noted above
compare favorably with those of the

Say You Saw It In CQ
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DIAMOND ANTENNAS -
THE STANDARD BY WHICH ALL OTHERS ARE JUDGED

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

DIAMOND

AMANTENNA

. X-500HNA

| RUGGEDIZED BASE /
REPEATER ANTENNA

! COAX CONNECTION

AT BASE END
X5eries

HEAVY DUTY BASE/
RADIAL ASSEMBLY

STRONG JOINT COUPLINGS

X-50A 144/440 4.5/7.2 200 UHF 5.6 135
! X-200A 144/440 6.0/8.0 200 UHF 8.3 112
X-300A 144/440 6.5/9.0 200 UHF | 102 112
X-510NA 144/440 8.3111.7 200 N 17.2 90
X-510MA 144/440 8.3/11.7 200 UHF | 170 90
X-500HNA 144/440 8.3/117 200 N 17.8 90+
X-700HA 144/440 9.3/13.0 200 UHF | 24.0 90
X-2200A 144/222 6.0/7.8 150 UHF | 115 112 445MHz
X-3200A 144/222/440 | 6.0/7.8/8:0 | 100/200 N 10.5 112
RADIATION PATTERNS FOR
X-6000A 144/440/1240 | 6.5/9.0110.0 | 100/100/60 | N 10.5 112 % BOOHNA/X-500MA/X-510NA

BAND: 144=144 - 148MHz. 222222 . 295MHz. 420=420 - 430MHz.

430=430 - 440MHz. 440=440 - 450MHz. 1240=1240 - 1300MHz.
* X510NJ :144 - 147 / 430 -440MHz

X510 |
) G H/F/U &Vseries
DP-GH62 50 6.0 200 | UHF | 21.0 78
F-22A 144 6.7 200 | UHF | 105 112
F-23A 144 7.8 200 | UHF | 150 90
| e F-142A 222 5.5 200 UHF 6.0 110
U-300A 440MHz
H F-718A" 440 115 250 N 15.0 110
F-1230A 1240 135 100 N 105 90
U-200A 44011240 8.3/11.7 100 N 5.9 135
U-300A 440/1240 8.6/13.2 100 N 8.3 110
U_E;;';‘E’WMHI U-5000A | 144/440/1240 | 4583117 | 100 N 5.9 135
V2000A | 50/144/440 | 2.1/6.2/8.4 150 | UHF | 83 110
*F-718A:440 - 450MHz, F-718J:430 - 440MHz, F-718L:420 - 430MHz

RF PARTS

SAN MARCOS,CALIF.
(619) 744-0900

GH62
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CALL FOR LOW PRICING!
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The Ultimate Oscar Machine IM/440 Mob 20440 Mobile

Uitra compact S0W/35W
34 Memorias = Non-remotable Ultra Compact
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: Built-in DTMF paging/Coded Sql 32 memaories
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Earth's E-layer during periods of low solar
activity (peak electron densities of 2x 105
cm-= at heights of 120-140 km), and so,
we would, to afirstapproximation, expect
Martian HF propagation to closely resem-
ble that observed using our planet’s k-
layer. Specifically, the ionosphere of Mars
ionosphere should support one-hop
propagation to distances of 2000 km.
L ooked at another way, given that Mars
has a radius roughly equal to half that of
the Earth (3393 km vs. 6380 km), a one-
hop, 2000 km path on Mars is, relatively
speaking, equivalent to a one-hop, 4000
km F2-layer ionospheric path on Earth!

Finally, because Mars does not have a
strong magnetic field, ionospheric storms
on this planet will be considerably milder
than on Earth. Aurora, too, will not present
a problem. And best of all, on Mars Inter-
ference from other amateurs will be non-
existent.

The Mars Environmental
Survey (MESUR)

As presently envisioned by its creators,
MESUR will be comprised of 16 stations
and several micro-rovers, all of which will
be distributed over the Martian surface
(seeref. 2). The network formed by these
stations may employ relay satellites to
transmit the data collected back to Earth
from specific sites within the network,
though direct transmission to Earth from
each site is also a possibility. The 16 sites
proposed for MESUR are shown in fig. T
(from ref. 2).

The two sites proposed for the amateur
communications "contest” are Olympus
Mons (Site 4) and Gusev Crater (Site 12).
The distance between them is 3625 Km;
as such, a two-hop ionospheric path will

=z
e

Site

Valles Marineris
Valles Marineris
Chryse Plan. VL-1
Olympus Mons
Valles Marineris
Hadriaca Patera
NW Hellas
Argyre Planitia
south Pole
Sirenum Terra
Morthern Plains
Gusev Crater
Syriis Major
MNorth Arabia
North Pole
Chasma Borealis

— | el e il il |l
OUMEWN=+2CONOOEWUN —

Latitude Longitude
6.0 58.0
.0 54.0
23.0 48.0
13.0 130.0
=2.0 54.0

-32.0 268.0
-40.0 310.0
—37.0 44.0
—86.0 315.0
—45.0 185.0
60.0 50
-15.0 185.0
5.0 295.0
38.0 309.0
82.0 55.0
—66.0 66.0

Table |- MESUR sites proposed by McNamee (see ref. 2).

be required for the two stations to com-
municate. The frequency of operation will
be around 14 MHz. To achieve the low
take-off angle required for effective com-
munications, a one-half wavelength,
base-loaded vertical antenna with 24
guarter-wavelength radials will be erect-
ed at each site. [ransmitter output power
will be 5 watts, though lesser power lev-
els are under consideration to minimize
battery drain and recharge time.

Amateur Proxy Licenses

Needless to say, it is expected that ama-
teurs worldwide will want to participate in
this "contest.” Accordingly, both the UN
and the WMO are now making plans to
begin issuing licenses by lottery in 1997.
Though the details are still sketchy, usu-
ally reliable sources in Washington, DC
have told me that amateurs will be able

VIBROPLEX

Since 1890

", “the oldest name in amateur radio”

$6500

BRASS RACER
IAMBIC

Also available is our “100th Anniversary Book.” many key gift items
and Parts Lists for all current models. Write or see your local dealer.

The Vibroplex Company, Inc./98 Eim St./Portland, Maine 04101
NOW CALL TOLL FREE! 1-800-AMATEUR
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to apply for licenses to both organizations
beginning April 1st of that year. Forms
will be made available through all nation-
al radio clubs or directly by mail, and the
only regquirement for a Mars license Is that
the applicant have a valid license that
permits operation inthe HF bands (acopy
of the license must accompany each ap-
plication). The "window" during which ap-
plications may be submitted will run from
April 1st through July 1st of 1997. Ap-
plications can be made both to the United
Nations and to the World Meteorological
Organization.

Once applications have been received
and validated, each will be assigned a
number. The lottery to select the winning
licensees will then be held on April 1,
1998. Winners in the United Nations’ lot-
tery will be assigned one of 17,576 three-
letter-suffix callsigns from the Dblock
4U4AAA-4UAZZ7Z. Similarly, winners in
the World Meteorological Organization's
lottery will be assigned one of 17,576 pos-
sible calls from the block C74AAA-
C74ZZZ. Those amateurs who are [ucky
enough to have their numbers drawn in
both lotteries will be assigned eithera UN
or a WMOQO callsign. Multi-color, commem-
orative licenses suitable for framing will
be issued and mailed to each winner.

The Contest On Mars

Upon completion of the drawing, the call-
signs will be stored in memory devices
that will be embedded in the MESUR con-
trol systems for the two transmitter sites.
Then, upon landing and deployment of
the equipment and antennas at each site,
operations will commence. On a time-
available basis throughout the Martian
day, a callsign will be selected at random
from the memory of the UN station (Olym-
pus Mons), and a packet containing the
callsign and the time of day will be sent
up to three times to the WMO station (Gu-
sev Crater). Once the transmission is re-

Say You Saw It in CQ



ceived without error, the WMO station will
transmit a packet containing a randomly
selected WMO callsign and the time of
day up to three times. If the transmissions
are received without error by both sta-
tions, a “contact” will have occurred. This
information will be relayed back to Earth
as part of the MESUR network’'s data
stream to NASA ground control, and the
two amateurs holding the calisigns ex-
changed will each be mailed a beautiful
Worked All Mars certificate

Summary

The United Nations and World Meteoro-
logical Organization are now working with
NASA and the European Space Agency
to equip two sites on Mars with equipment
suitable for HF communications. The two
sites should be occupied by the year
2000, about three years Into the next
sunspot cycle. Using embedded call-
signs assigned to licensees on Earth that
will be selected at random, up to three
attempis will be made to complele a
packetized exchange. If successtul, the
Earth-bound amateurs to whom these
callsigns have been assigned will receive
a Worked All Mars certificate, attesting to
the achievement

Watch the pages of January 1997 CQ
for a copy of the license application form
and instructions on how to apply for your
Martian HF license!
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CQ REVIEWS:

The Telex/Hy-Gain TH11DX
5-Band Super Thunderbird Antenna

WE have had the good fortune to test
the new Hy-Gain TH11-DX, 5-Band sup-
erbeam for several months now, and it is
time to do the review on i,

This new product from Telex/Hy-Gain
Is a very fine beam in that it covers 20, 17,
15, 12, and 10 meters. The antenna con-
sists of 11 elements configured in a
broadband, log-periodic dipole driven ar-
ray for all bands with monoband reflec-
tors for 17 and 20 meters and trapped
directors for 10, 15, 17, and 20 meters.
The beam also features the new Hy-Gain
BN-4000 high-power balun. The beam is
rated at a conservative 2000 watts con-
tinuous duty or 4000 watts PEP.

Electrically, the 2 to 1 SWR bandwidths
cover each of the five bands except 10
meters, where the 2to 1 bandwiadth is 800
kHz. On front to back Hy-Gain rates the
beamat 27 dBon 20,22dBon 17, 25 dB
on 15, 15dBon 12, and 19 dB 10 meters.
Our on-the-air tests more than confirmed
these figures, depending on the incom-
ing signal angles.

To their credit, Hy-Gain provides what
| consider extremely honest gain figures.
With the advent of Yagi computer design
information, the claimed gain figures
would be considered very accurate. On
20 meters gain is 8.6 dBi (gain over
iIsotropic) or 6.4 dBd (gain over standard
dipole). | also might add that | have visit-
ed Hy-Gain in Lincoln, Nebraska on a
couple of occasions, and they have an
extremely well-equipped antenna mea-
suring range

Getting back to our specs, on 17 me-
tersgainis 8.4 dBi(6.2dBd), on 15 meters
it is 8.1 dBi (6.0 dBd), on 12 meters it is
7.5 dBi (5.4 dBd), and on 10 meters it IS
9.2 dBi (7.0 dBd). | might add, since
erecting and testing the antenna over 130
countries have been worked on 10 meters
alone

Anyone studying the beam would have
questions as to how the gain figures came
about, because this is definitely a “differ-
ent” type of beam. As | stated, the feed
system is via six of the elements built into

“Technical Editor, CQ, 1500 W. Idaho St..
Silver City, NM 88061

BY LEW McCOY*, W1ICP

[ ots of aluminum, tubing, and parts. In fact, there are three shipping boxes that hold
the parts.

a “log cell." The beam actually has the 11
elements; the back two are reflectors—
one for 20 meters and another for 17
meters. Then come the six elements (all
driven) of the log periodic, followed by

three trapped directors. The gain on the
bands is derived from the combination of
the log-periodic system plus the direc-
tors. Thisisanunusual (and one ofakind)
type of multi-bander to achieve excellent

This is the tubing that will become the elements, elc. Needless to say, the parts list
should be checked carefully to make sure everything is there and identified,
Incidentally, the Hy-Gain manual is excellent and detailed enough for everyone.
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manufacture a quality line of high power linear amplifiers
and we stand behind what we sell. That’'s why thousands of
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UNIDEN SCANNERS « VIBROPLEX ¢« YAESU »

2050 S. BUNDY DR.

Henry Radio sells equipment and supplies \
for amateur, two-way business, military
and government systems, scientific and
industrial users, and broadcast stations.
We stock a broad line of merchandise for
quick delivery to any of these customers.
Call or write Ted Shannon for full informa-

ey R

LOS ANGELES, CA90025 (310)820-1234
Toll free order number: (BOO) 877-T979 FAX(310)826-7790
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performance on all five bands—and it
does it.

Mechanically the beam ratings are a
boom length of 24 feet, with a boom diam-
eter of 2 inches. The longest element IS
37 feet, and the beam turning radius is 22
feet. The beam accepts a mast of 2 inch
0.D.t0 2.5 inch O.D, The net weight is 88
pounds. The wind surface area is 12.5
square feet, and maximum wind loading
at 99 mph is 490 pounds. This antenna
does require a “respectable” rotator. All
the hardware Is stainless steel. The boom
support hardware uses 0.125 aircraft
cable.

The TH11DX can be adjusted upon in-
stallation for three different settings. The
"Phone” setting optimizes both the VSWR
and patterns for the U.S. phone section
for each band (and is the recommended
Hy-Gain setting for full band coverage).
The DX or CW settings optimize both the

A table layout of the many clamps, nuts, bolts, and so on.

_11{4148 11/8X 48 7/BX55 5/8X28 7/16 X 58

—{
PN B72095 ;

. - 1 | 1 I
~ with insert 20R
11/4x35 1 1/8x 48 T7/8x 44 5/Bx 26 T7T/16 x 42 3/4
| S —- 1 1 | _n'_' l -I o — e, 1?‘“
O i
131/4x35 11/8x 48 T7T/Bx 55 5/8x 26 7/16 x 58B
- I { '_ o ] I = X r 200E
with insert
I'El'lﬂa' 1/4 x 35 11/8Bx38 7/Bx 24 5/Bx 26 7/16 x 55
e — | )| — M | A = — 1?DE
7/8 x 55 5/8 x 26 7/16 x 68
—— —  =————————— , D ———
=) 15 DE
- 7/8 x 44 §/Bx 26 T/18 x 55
.n.,_lg 7/8x 44  5/Bx26 7/16 x 42 3/4
=t - a — - —— - S H-lu DE
7/8x 24 5/8x 26 T/16 x 55
—— = -:' o F'“'l DE
PN 878749 10/12 METER TRAP
\ 11/4 x35 11/8x 38 1x211/2
1 = \ M == 15D

10/12 METER TRAP

11/4 X 35 11/6 X 38 /_ 7/18 X B2

; N 20D

i Bmﬁgq:;:h

/—15HETEHTHAF
11/4 X 35 11/8 X 38 7/16 X 17 1/8

1 S 1TD

Fig. 1— Overall contfiguration and element description for the TH11DX antenna.
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it gets a little tough when you have to work in a small yard. Woody, K2UU, Is an anten-
na expert, though.

VSWR and patterns for the low end of
each band (best for overseas use). Also
unusual is a MARS selting, providing
broader VSWR bandwidths for the 20 and
15 meter bands without affecting other
bands. There is a complete element-
length chart provided for each of these
setlings.

The beam is provided with the BN-4000
balun mentioned earlier. This is a current-
type balun to provide a balanced feed
from the 50 ohm coaxial line. The balun
uses 77 ferrite beads on a length of RG-
303 Teflon cable. There is a 200 degree

g3
o

centigrade rating on both the beads and
cable, which provides a rated continuous
duty cycle of 2000 watts. Frequency
range on the balun is 1 to 54 MHz.

| mentioned that the feed is a "log peri-
odic type” in that individual driven ele-
ments are used foreach band, but all feed
through a log-periodic type phasing sys-
tem, This arrangement goes a long way
in ensuring good patterns plus excelient
matching. The matching lines are of the
“beta” matching type.

As can be seen from the photos, plen-
ty of hardware goes into an antenna of

The antenna goes up in two sections. Shown here is the rear half, which contains the
reflectors and part of the log-periodic setup.

Say You Saw ItIn CQ

the full 1.8 to 30 MHz HF range.

* Includes legendary SG-230 Smartuner and ultra performance SG-303 dual element whip.

$895.00!

Mounting shown on 1994 Jeep Grand Cherokee Ltd. Quick & easy installation. NO HOLES! Promotional price valid through December 1, 1994, SmartLock: $59.95 additional.
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i* Mounts in minutes with no holes. Fully automatic.
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P.O. Box 3526
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this magnitude. All the hardware iIs of
stainless steel and the finest quality. Hy-
Gain has a well-established reputation for
making good antennas, and this one isno
exception.

We constructed the antenna on the
ground, and while the instructions are

well detailed, an antenna of this magni-
tude is no “instant” project. The manual
speaks in terms of two days of construc-
tion time, and that is what it took—plus a
little extra. Care was taken to ensure that
all hardware I1s properly tightened and
checked.

ASSOCIATED RADIO

If your operating needs have outgrown your current equipment call us
about trading it in on a new or newer used rig to fit your needs. Our
competitive prices and top trades will keep you coming back.

KENWOOD COMET
MEB riconcepts @ausheraft

YAESUO A Kantronics
BUTTERNUT »)

DATWA

ICOM ALINCO

SERVICE FACILITIES AVAILABLE CALL FOR DETAILS
WE TRADE USED FOR USED, AND BUY USED EQUIPMENT

WE BUY AND SELL TOP QUALITY AMATEUR EQUIPMENT
FROM VINTAGE TO STATE OF THE ART

PRICING & ORDERS 1-800-497-1457
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'-. | =
1 .\ I I r I CalalOl

I:.-LI sl B I.l-'-. . 1.-'- . ‘. J =
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AAnyc:-ne for contesting? The beam is complete and ready to

go to work.

Here the rear section is in place, Note the boom-to-mast truss.
-« The front section is being raised to be put in place.

How good is the antenna? We would
have to use the word “outstanding.” All
checks showed the beam performing as
well or much better than the manufactur-
er's specs. It isn't really ditficult to tell
whether an antenna is a very good or bad
performer when one has had countless
previous antennas to test, and this is a
good one by our standards.

The TH11DX is manufactured by Telex
Communications, Inc., 88601 E. Corn-
husker Highway, P.O. Box 5579, Lincoln,
NE 68505. The retail price of the TH11DX
s $995.30.

In Addition . ..

When putting up a new antenna, it is also
a good idea to think about replacing the
coax. During the installation process for
the TH11DX we had the chance to use
some of Nemal Electronics' Hamcable.
Nemal manufactures their own coax and
rotor cable in their UL-approved mill.
Hamcable is a general name for a series
of composite cables featuring various
combinations of coax and rotor cable.
The coax and rotor cables are then cov-
ered in a weather-resistant overall jacket,
which means only one cable to run back
to the shack. We used the HC150 com-
bination, which is RG213 and an eight-
conductor rotor cable made up of two
#18's and six #22's. It was extremely easy
to use and made a very neat installation.
The combination cable sells for $.67 per
foot. Check out their ads in CQ. k]
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Patcomm Corporation™
introduces the PC-1610™ a full featured HF trans-
ceiver with built-in keyboard interface. Plug a stan-
dard IBM XT compatible keyboard into a PC-1610
and instantly enjoy keyboard CW, RTTY (BAUDOT
and ASCII) data communications. Incoming morse
& RTTY data is decoded and displayed on the built-
in LCD display. The PC-1610 offers the following
features:

® Built-in XT keyboard interface (keyboard
optional)

® 160-10M ham band coverage

B USB/LSB/CW/FSK modes

m /5W output power

B Built In digital power/SWR meter

® DDS VFO with 1Hz step size

u Selectable variable speed/fixed 10Hz step
VFO tuning

® Built-in 24hr clock

® 90 tunable memones

® 1 scratchpad memory

® 9 (256 character) keyboard data buffers

® Built-in 5-75 wpm IAMBIC keyer

B Buiit-in 2.4KHz, 1.8KHz, 500Hz, 200 Hz &
RITY filters

B Notch filter

® Select 1 of 3 antennas from front panel

Specificabons are subyect to change without nobice

* IBM XT s a registered trademark of the IBM Corporabion

exactly where you are.

= Basic display lets you know

I9.03510-T

0530
H.O03510-R  MOO0

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

® Send & Receive in:

CW / RTTY(BAUDOT) / ASCII

INIXFER NSO, 13
il

<— Incoming data

<« Outgoing data
appears here

= Store up to nine 256
character messages.

IH9.03510-T

0530
I>CARANNED  MSGR

® Messages can be:
edited, sent &
appended to out-
going message

Format & Edit

< stored MSG'’s here

PC-1610 =

® The PC-1610 Performs the
functions of an HF Trans-

ceiver, Computer, Data
Controller and Control

Software all in one package.

HF XCVR| + |PC

+
DATA CNTLR
+

O
!

The PC-1610 has too many features to adequately describe in one ad...
call or write for a detailed brochure—Major Credit Cards Accepted.
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While not strictly a compendium on baluns, W2FMI does
review the amateur literature, both fact and fanciful, on the
subject. He also presents the results of his experiments
plus workable designs that we can build.

More On The 1:1 Balun

Mj,r most recent CQ article entitied “More
On The 4:1 Balun"! presented some new 4:1
designs as well as an evaluation of the designs
which have appeared in our amateur radio lit-
erature over the years. if you read the article,
you saw that | was very critical of the informa-
tion made available to amateurs. In fact, it was
shown thal a very poor design was converted
into a "peerless” design by making three sim-
ple changes, The number of bifilar turns was
changed from 10 to 14, the cross-sectional
area of the toroid was doubled by stacking two
together, and the wires were covered with
Teflon tubing, resulting in the optimum char-
acteristic immpedance of the coiled transmis-
sion line. These changes made very signifi-
cant improvements in both the low- and
high-frequency responses of the 4:1 balun

This article can be said to be a complement
lo the 4:1 balun article. In this case it treats the
much more popular 1:1 balun. It begins with
my view on when to use a balun. Even though
much of what has been written here is taken
from my Summer 1992 article in Communica-
tions Quarterly,? it is presented again here,
since some of you don't subscribe to that jour-
nal, As before, highlights are also given on
what has been available in the professional
and amateur radio literature on the under-
standing and design of the 1:1 balun,

This information is then followed by some of
my latest designs. Of special interest might be
the one | call the "economy”™ mode!. Economy,
in this case, refers to economy in labor. | hope
some of these baluns are constructed and
compared with the "expensive” (in labor) mod-
els also descrnibed in this article.

The article finally closes with a short sum-
mary of the significant points brought forth in
this essay. As will be seen (again), the infor-
mation available to radio amateurs has been
sorely lacking over the past 25 years (at least)!

When To Use A Balun

Baluns have taken on a more significant role
in the past few decades with the advent of
solid-state transceivers and Class B linear
amplifiers, which have unbalanced outputs—
that is, the voltage on the center conductor of
their outpul chassis connectors varies (plus
and minus) with respect to ground. In many
cases coaxial cables are used as the trans-
mission lines from these unbalanced outputs

32 Granville Way, Basking Ridge, NJ 07920

BY JERRY SEVICK*, W2FMI

to antennas such as dipoles, inverted Vees,
and Yagi beams which favor a balanced feed.
In essence, they prefer a source of power the
terminals of which are balanced (voltages
being equal and opposite) with respect to ac-
tual ground or to the virtual ground which
bisects the center of the antenna. The ques-
tion frequently asked is whether a 1:1 balun is
really needed.

To illustrate the problem involved and to
give a basis for my suggestions, | refer you to
fig. 1. Here we have, at the feed point of the
dipole, two equal and opposite transmission-
line currents which have two componenis
each—I, and |,. Also shown is the spacing (s)
between the center conductor and the outside
braid. Theoretically, a balanced antenna with
a balanced feed would have a ground (zero
poiential) plane bisecting this spacing.
However, since a coax-feed is unbalanced
and the outer braid is aiso connected to
ground at some point, an imbalance exists at
the feed point, giving rise to two antenna
modes. One is with | giving a dipole mode,
and the other is with |, giving an inverted-L
mode,

If the spacing (s) is increased, the imbal-
ance at the feed point becomes greater, giv-
ing rise to more current on the outer braid and
a larger unbalance of currents on the anten-
na’'s arms. Several steps can be taken to elim-
inate or minimize the undesirable inverted-L
mode (eliminate or minimize |,). The obvious
one is to use a well-designed balun, which not
only provides a balanced feed, but also mini-
mizes (Dy its choking reactance) |, it the coax-
ial cable does not lie in the ground plane which
bisects the center of the dipole. The other step
is to ground the coaxial cable at a quarter-
wave (or odd-multiple thereof) from the feed
paint. This discourages the inverted-L mode,
since it wants to see a high impedance at these
lengths instead of the low impedance of a
ground connection.

Experiments with baluns were conducted
on a 20 meter half-wave dipole at a height of
0.17 wavelength, which gave a resonant im-
pedance of 50 ohms. VSWR curves were com-
pared under various conditions. When the
coaxial cable was in the ground plane of the
antenna (that is, perpendicular to the axis of
the antenna), the VSWR curves were identical
with or without a well-designed balun no mat-
ter where the outer braid was grounded. Only
when the coaxial cable was out of the ground
plane was a significant difference noted. When
the cable dropped down at a 45 degree angle
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Fig. 1- lllustration of the various currents at the
feed point of a dipole. |, is the dipole current
and I 1s the inverted L (imbalance) current.

under the dipole, a large change in the VSWR
took place. This meant the inverted-L mode
was appreciabie.

It should also be pointed out that the direc-
tion of |,, the imbalance current, can depend
upon the side on which the coaxial cable is out
of the ground plane of the dipole. For exam-
ple, if it comes down under the right side in fig.
1(that is, the angle between the horizontal arm
and the coax is less than 90 degrees on the
right side and more than 90 degrees on the
left side), then the direction of |, can be re-
versed by the imbalance in the induced cur-
rents on the outside of the braid. By the same
token, by having the coaxial cable come down
on the other side, the value of |, is only in-
creased in magnitude.

Feeding a Yagi beam without a well-de-
signed 1:1 balun, however, is a different mat-
ter. Since most Yagi designs use shunt-feed-
ing (usually by hair-pin matching networks) in
order 1o raise the input impedance closa to 50
ohms, the effective spacing (s) is greatly in-
creased. Furthermore, the center of the driven
element is actually grounded. Thus, conneact-
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Photo A- The two basic forms of the 1:1 balun which first appeared in the professional litera-
ture. The two-conductor Guanella baiun is on the left and the three-conductor Ruthroff balun
is on the right.

ing the outer braid (which is grounded at some
point) to one of the input terminals creates a
large imbalance and hence a real need for a
balun. An interesting solution, which would
eliminate the matching network, I1s 10 use a
step-down balun designed to match 50 ohm
cable directly to the lower balanced-imped-
ance of the driven element.3

In summary, if one concurs with the theoret-
ical model of fig. 1, my experiments performed
on 20 meters, and the reports from radio ama-
teurs using dipoles and inverted Vees without
baluns, thenitappearsthat 1:1 baluns are real-
ly needed for (a) Yagi beam antennas where
severe pattern distortion can lake place with-
out one and (b) dipoles and inverted Vees that
have the coaxial cable feed lines out of the
ground plane that bisects the antennas or that
are unbalanced by their proximity to man-
made or natural structures, In general, the
need for a balun is not sa critical with dipoles
and inverted Vees (especially on 40, 80, and
160 meters) because the diameter of the coax-
ial cable connector at the feed point is much
smaller than the wavelength

If my model—which assumes that a part of
the problem when feeding balanced antennas
with coaxial cable is related to the size of the
spacing (s), shown in fig. 1—is correct, then
the possibility exists for using ununs for match-
ing into balanced antennas with impedances
other than 50 ohms and with small values of s
For example, half-wave dipoles at a height of
about a half-wave, quads and center-fed 32-
wave dipoles which all have impedances
close to 100 ohms, could very well be matched
to 50 ohmcable by a 2:1 unun.® As was shown,
they are considerably easier to construct than
2-1 baluns.® Furthermore, Genaille® has re-
cently shown considerable success In using
ununs in this kind of application

In closing this section | would like to com-
ment on an article published by Eggers,
WASGNEW.7 concemning the use of a balun with

a hali-wave dipole, While at North Carolina
State University, he conducted an expenmen-
tal investigation of pattern distortion without a
balun at 1.6 GHz in an RF anechoic chamber
(which simulates “free space”). Brietly, his
results showed that with a balun (a bazooka
type), the radiation pattern compared very
favorably with the classic “figure-eight” pat-
tern. Without the balun, the radiation paltern
was severely distorted.

Even though the author expressed difficul-
ty in obtaining accurate measurements at this
very high frequency, | have a question regard-
ing the validity of performing the experiment

3 SN

nL (A)

(B)

Fig. 2- Two versions of the 1:1 balun; (A) The
Guaneila balun and the basic building block;
(B) The Ruthroff balun as originally drawn.
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IC-735 HF Xcvr./Gen. Cov. REWr. ..o 1054.00
IC-T3TA HF Xcvr./Gen. Cov. ROVE. oo 1469.00
PS-55 AC POWET SUPPIY ...ovvrinriaseresensismsssssassensesss 226.00
AT-150 HF Automnatic Antenna TUNEr ....oovieriins 439.00
SM-8 Desk Microphone ... .111.00
SP-7 Base Station External Speah ...58.00
SP-10 Mobile External Speaker ... ..43.00

SP-20 Base Station Ext. Spkr. W/Audio Filters ... 162.00

IC-R1 Communications Receiver ........occcoocveerenn... 469,00
IC-R7000 Communications Receiver .................. 1249,00
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BP-8 8.4 VDC, 800 mAH., Ni-Cad Balt. Pack ..........87.00
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HM-54 Speaker/Microphone...........cveereccunnisins 55.00
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BENCHER
BY-1 lambic Paddles, Black Base .............ccivecenes: $64.95
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CUSHCRAFT
RS 14,18, 21, 24, 28-MHz Vertical ..................... $267.00
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ARX-2208 220-MHz., Ringo Ranger Il Vertical ........ 49.00
ARX-4508 450-MHz., Ringo Ranger Il Veertical ........ 49.00
AR-270 2-Meter/440-MHz., Ringo Vertical .............. £1.00
AR-270B 2-Meter/440-MHz., Ringo Vertical ............ 88.00
ARX-270U 2-Mtr./440-MHz., Fiber. Ringo Vert. ..... 188.00
A50-5S 50 To 54-MHz., 5-Element Beam ............. 119.00

124WB 144 To 148-MHz., 4-Element Beam ............ 48.00
A148-10S 144 To 148-MHz., 10-Element Beam ...... 56.00
1382 144 To 148-MHz., 13-Element Beam.............. 95.00
224WB 222 To 225-MHz., 4-Element Beam ............ 47.00
22oWB 222 To 225-MHz., 15-Element Beam .......... 98.00
A449-65 440 To 450-MHz., 6-Element Beam .......... 40.00
A449-11S 440 To 450-MHz., 11-Element Beam ......57.00
ASTRON
RS-TA 13.8VDC, 7 AmpInt., 5 Amp Cont. ............ $49.50
RS-12A 13.8 VDC, 12 Amp Int., 9 Amp Cont. ........ 7150
RS-20A 13.8 VDC, 20 Amp Int,, 16 Amp Cont. ........ B8.50

RS-35A 13.8 VDC, 35 Amp Int., 25 Amp Cont. ...... 141,50
RS-12M Same As RS-124, With Meters ... ...82.50
RS-20M Same As RS EUA With Meters ................ .. 10850
RS-35M Same As RS-35A, With Meters .............. 158.50
VS-35M Same As RS-35M, Adj. Volt./Curr, .......... 171.50
UPS/Insurance Charges Are Addtional
MC And VISA Orders Are Accepted

Prices Subject To Change Without Notice

LaRue Electronics
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FPhoto B~ Two versions of Turrin's design: on the left, the 1:1 balun that has appeared in the
amateur radio literature; on the right, a 1:1 balun that has been readily available in kit form from
Amidon Associates, Inc.

in the first place. From the photograph in the
article it appears that conventional coaxial
cable and connectors were used in the exper-
iment. If we assume an effective diameter of
0.375 inches for these components, then scal-
ing up to 3.5 MHz (457.14 fold) results in a
coaxial cable with a diameter of 14.28 feet! |
am quite sure thatthe large spacing (s)of 7. 14
feet would bring about a noticeable imbal-
ance, resulting in appreciable pattern distor-
tion even at 3.5 MHz.

Highlights of Significant
Articles on 1:1 Baluns

Although there have been many articles pub-
lished in the professional and amateur litera-
ture, | have selected a few that | thought had
the most impact on 1:1 baluns for amateur
radio use. As you will see, even though | con-
sider some of the amateur articles significant,
their impact upon the use and understanding
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NADCDT : R-balanced
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Fg. 3-(A) A pictorial of Turrin's 1:1 balun, and
(B) a schematic of his balun.

of these devices has not always been positive.
In fact, in some cases just the opposite has
been true.

In The Professional Literature

As | noted in a recent CQ article,5 there are
actually only two significant articles in the pro-
fessional literature that provide the funda-
mental principles upon which the theory and
design of this class of transformers are based.
It can be said that succeeding investigators
only really extended the works of the authors
of these two articles.

The first presentation on broadband match-
ing transformers using transmission lines was
given by Guanella in 1944 8 He coiled trans-
mission lines forming a choke such that only
transmission-line currents were allowed to flow
no matter where a ground was connected to
the load. His single, coiled transmission line
resulted in a 1:1 balun. It is shown on the left
in fig. 2(A). Prior to this RF baluns were
achieved by the use of quarter- and half-wave
transmission lines, and as a result, had narrow
bandwidths. Guanella then demonstrated
broadband baluns with impedance transfor-
mations of 1:n2where n is the number of trans-
mission lines he connected in a series-paral-
lel arrangement,

Several important points should be made
regarding Guanella's 1:1 balun shown in fig.
2(A). With sufficient choking reactance so that
the output is isolated from the input and only
transmission-line currents flow, by grounding
terminal 5 (actually or virtually like the center
ofadipole), terminal 4 becomes +V,/2 and ter-
minal 2becomes-V,/2, resulting in a balanced
output. This type of balun has lately been
called a "current” or “choke” balun. A signifi-
cant feature of this model is that a potential
gradient of —V,/2 exists along the length of the
transmission line. This gradient, which exists
on both conductors, accounts for practically
all of the loss in these transformers, since the
loss-mechanism is voltage-dependent (a diel-
eciric-type loss). All transmission-line trans-
formers have some sort of voltage gradient
along their transmission lines and are thus
subject to the same type of losses. Fur-
thermare, the theory and loss-mechanism are
the same whether the transmission lines are

Say You Saw It In CQ




Ameritron no tune Solid State FET Amplifier

No tuning, no fuss, no worries - just turn on and operate . . . Incredibly low $1299 includes
AC power supply, 700 Watts output, continuous 1.5-22 MHz coverage, instant bandswitch-
ing, no warm up, no tubes to baby, fully SWR protected, extemely quwt very compact

®* Ameritron's revolutionary ALS-600 is amateur radio's only
linear amplifier that uses ﬁ:aur rugged TMOS RF power FETs --
gives unequaled no fune solid state performance

® $1299 includes Ameritron's no fune FET Amplifier ajg.600
and a 120/220 VAC, 50/60 Hz AC power
supply for home operation i 1 299

® Instant bandswitching, no tuning, no warm Suggested Retail

up -- just turn on and operate (Includes AC o
* Qutput Power -- 700 Watts PEP, 500 Watts CW Fower Supply) Solid State No tune

® Continuous Coverage -- 1.5 to 22 MHz; 10/12 Meters with DY Mpiher
easy-to-install optional kit ; L

® SWR Protection -- prevents amplifier damage if you switch to e i
wrong band, use wrong antenna or have high SWR - f R B g . ~#

®* QOver Power Protection -- if output forward power or reflected __ o T
power exceeds safe level, output power is automatically reduced - sramme: ¢
to prevent amplifier damage by controlling ALC to exciter

* Extremely quiet -- low speed, low volume fan is so quiet you'll

g re—————

hardly know it's there, unlike noisy blowers used in other amps ALS-600PS Heavy Duty Power Supply
® Very Compact -- 6 x 9'/2x12 inch amplifier takes up less ALS-600PS power supply included with ALS-600 amplifier
desktop space than your transceiver and weighs about the same ® Massive choke input filter greatly

-- only 12'2 pounds

® [lluminated Cross-Needle SWR/Wattmeter -- lets you read
SWR, forward and reflected peak power simultaneously

¢ Operate/Standby Switch -- lets you run "barefoot", but you =
can instantly switch to full power if you need 1t " | voltage and performance robbing low line

® Front Panel ALC Control -- exclusive Ameritron feature -- voltage *® Step-Start Inrush Protection™
convenient front panel control lets you adjust your output power stops damagmg inrush currents and extends life of power supply

® Transmit, ALC, SWR LED indicators -- keeps you informed components ® Illuminated Cross-Needle Meter monitors voltage

e 12 VDC output jack -- lets you power low current accessories gnd current of 50 VDC line ® Extremely quiet fan ® Very

® Separate ALS-600PS power supply (included) can be placed  compact 6 x 9 /2x12 inches -- can be placed conveniently out-of-way
conveniently out of the way and plugged into your nearest 120 e Wired for 120 VAC, supplies 50 VDC at 25 amps to ALS-600

=1 improves voltage regulation and reduces

¢ | peak AC linecurrent ® Ameritron's
* | exclusive Multi-Voltage Power Transformer
| lets you compensate for stressful high line

VAC outlet -- no special wiring needed amplifier ® Also use on 100-130 VAC and 220-250 VAC, 50/60 Hz
® Made in USA _ ® Draws less than 12 amps at 100 VAC and less than 6 amps at 230
* Enjoy 700 Watts of no tune solid state power. Call your VAC ¢ Includes prew:red cable to plug into ALS-600

favorite dealer for your best price and order your ALS-600 with  amplifier ® Made in USA

power supply today

Ameritron Mobile no tune Solid State Amplifier

Ideal mobile amplifier -- uses 13.8 VDC mobile electrical system, very compact 3/2x9x15
inches, extremely quiet, 600 Watts output, continuous 1.5-22 MH?, coverage, instant

bandswitching, no tumng, no warm up, SWR protected

Zoa e e amplifier if temperature is excessively high; automatically
resets when temperature drops to safe level; has Thermal
Overload LED indicator

;ﬂ‘s SR ® Excellent harmonic suppression -- I'I‘lllltiplﬂ section output
799 network and push-pull output circuit gives excellent harmonic
Suggested Retail e somen SUPpIEesion
AHERITREORN ® DC current meter lets you monitor collector current
Sotlst Stets RO fune ¢ ON/OFF Switch-- bypasses amplifier for "barefoot" operation
: without having to disconnect high current power supply cables
' Mobile no tune Solid State Amplifer -- uses four rugged e Remote ON/OFF Control -- lets you remotely control ON/
28C2879 high power linear RF power transistors OFF function for out-of-the-way mounting of amplifier
~ Instant bandswitching, no tuning, no warm up -- justturnon e Exciter Drive -- less than 100 watts input gives full output
| and operate -- makes mobile QSOs safer ® Power Supply Requirements -- requires 13.8 VDC at 80
Very Compact - just 3'2x9x15 inches -- fits in nearly any amperes peak current for PA transistors and seperate line for
mobile instal Iatmn weighs only 7 pounds, that's less than 12-15 VDC at 4 amperes for control and bias circuits
some mobile HF transceivers ® Made in USA
Extremely quiet --quiet low speed, low volume fan stays off e Call you favorite dealer for your best price and order your
and silent until temperature rises ALS-500M today

Output Power -- 600 Watts PEP, 400 Watts CW
Continuous Coverage -- 1.5 to 22 MHz; 10/12 Meters with

easy-to-install optional kit
Load Fault Protection -- disables and bypasses amplifier if

antenna has excessively high reflected power or if bandswitch is ..« the high pﬂWEr Spﬂ'ﬂlﬂflﬂ‘

set lower than exciter frequency -- virtually eliminates damage 921 Louisville Rd. » Starkville, MS 39759

because of operating error; has Load Fault LED indicator (601) 323-8211 FAX: (601) 323-6551
Free Catalog/Nearest Dealer: 800-647-1800

Thermal Overload Protection -- disables and bypasses 8 s 2 4:30 b CST, Monday-Fridey

‘xact power output of amplifiers may vary on each band. Prices and specifications subject to change © 1993 Ameritron

I~ C A Akl BEAMED OOV FrA D



g.u -
Turrin balun
Eﬂ —
70
Rod-Type balun
£ 60}
i =
=
Z 50+ o —
i o
ig Amidon Associates balun
-
! 1 —1 L sy M 1 " 1 TNl s s bl
1 2 3 4 5 ] B 10 20 30 40 50 60 80 100
Frequency (MHz)

Fig. 4- The input impedance versus frequency, when terminated with 50 ohms, for the Tumin, rod-type. and Amidon 1:1 baluns.

coax or twin-lead or coiled around cores or
threaded through ferrite beads. Additionally, it
was shown? that higher-impedance baluns or
baluns subjected to higher VSWRs have more
loss because the voltage gradienis are also
larger.

The second and other significant article on
broadband transmission-line transformers
was by Ruthroff in 1959.2 His 1:1 balun, which
is shown originally drawn in fig. 2(B), used an
extra winding to complete (as he said) the path
for the magnetizing current. Even though his
schematic drawing appeared to look like a tri-
filar winding, his pictorial in the article clearly
showed that the third winding (5-6) was on a
separate part of the toroid. With an equal num-
ber of turns, it forms a voltage divider with
winding (3-4) placing terminal 4 at +V4/2 and
terminal 2 at -V,/2. Ruthroff also presented in
his classic paper his forms of the 4:1 balun
(which are also different from Guanella's), a
4:1 unun, and various hybrids, Photo A shows
the two basic forms of the 1:1 balun which first
appeared in the professional literature. The
two-conductor Guanella 1:1 balun is on the left
and the three-conductor Ruthroff balun is on
the right. As was mentioned before, the
Guanella balun recently has been called a
“current” or "choke” balun.

Before going on to the significant articles in
the amateur radio literature, some mention
should be made of the differences between
the two basic forms shown in photo A.
Guanella’s 1:1 balun came to be known as the
basic buiding block for this whole class of
broadband transformers. This term was
coined by Ruthroff as he showed its 1:1 balun
capability when the load was grounded at its
center (terminal 5) and as a phase-inverter
when the load was grounded at the top (ter-
minal 4). By connecting terminal 2 to terminal
3 and connecting the bottom of the load 1o
ground, Ruthroff then demonstrated his very
popular 4.1 unun. | called this type of arrange-
ment the "boot-strap™ connection. Further-
more, by grounding terminal 2, there is no
potential drop along the transmission line and
therefore no need for magnetic cores or
beads. This arrangement, which turns out o

be an important function for extending the
high-frequency performance of this class of
transformers, | call the "phase-delay” connec-
tion.

Thus, with the flexibility shown by Guan-
ella’s basic building block, a 1:1 balun is now
realized which not only presents a balanced
power source to a balanced antenna system,
but can also prevent an imbalance current {(an
inverted-L. antenna current) by its choking
reactance whenthe load is unbalanced ormis-
matched or when the feedline is nol perpen-
dicular to the axis of the antenna.

Interestingly enough, except al the very low
end of the frequency response of the Ruthroff
1:1 balun where autotransformer action can
take place, his balun takes on the character-
istics of the Guanella balun, The reactance of
the third winding becomes great enough to
make it literally transparent. This is not the
nature of the trifilar-wound (vollage) balun,
which is sensitive to unbalanced and mis-
matched loads over its entire passband, since
it is actually two tightly coupled transmission
lines. This distinction was not recognized by
most of those who published in the amateur
radio literature.

In The Amateur Radio Literature

R. Turrin, W2IMU—1964. The first presen-
tation in the amateur radio literature on 1:1

baluns using ferrite cores was by Turrin in
1964.19 Turrin, who was a colleague of Ruthroff
at Bell Labs, took his small-signal design
(which used No. 37 or 38 wire on toroids with
ODs of 0.25 inch or less) and adapted it to
high-power use. This was done by using thick-
er wire, larger cores, and (very important for
high efficiency®) low-permeability ferrite.
Ruthroff used lossy manganese-zinc ferrites
with permeabilities of about 3000, since effi-
ciency was not a major consideration.

Fig. 3 shows a pictorial and a schematic of
Turrin's design. As you can see, the third wire
(winding 3—4) is placed between the two cur-
rent-carrying wires (windings 1-2 and 4-5).
Photo B shows (on the left) his actual design
using a ferrite core and a popular design (on
the right) using a powdered-iron core that has
been readily available in kit form. Both baluns
use 10trifilar turns of a single-coated wire such
as Formex or Formvar on a toroid. Turrin's de-
sign uses a ferrite toroid with an OD of 2.4 inch-
es and a permeability of 40, The kit balun uses
a powder-iron toroid with a 2 inch OD and a
permeability of only 10. Both baluns are spec-
ifled to handle 1000 watts of power from 1.8
MHz to 30 MHz.

Fig. 4 shows the response curves for these
two baluns when terminated with 50 ohm
loads. Also shown is the response curve for a
popular 1:1 rod-type balun which uses the

Photo C- A typical rod-type balun.
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same "“rod type" schematic and wire but on a
ferrite rod. It has 8 trifilar turns tightly wound
on a rod of 0.5 inch diameter, 2.5 inches long.
and with a permeability of 125. The rod-type
balun is shown in photo C.

Several important features should be
brought out regarding the results shown in fig.
4. They are:

1. All baluns had insufficient choking reac-
tance and hence poor low-frequency respans-
es. The powdered-iron version was especial-
ly poor. They all showed a drop In the input
impedance and an inductive component at 2
MHz. This meant flux in the cores and an unde-
sirable condition especially for ferrite, which is
a non-linear material, Ferrite cores could not
only suffer damage, but they also could gen-
erate spurious frequencies under these con-
ditions. in fact, the same condition could occur
at 4 MHz with a VSWR of 2:1! Therefore, | don't
recommend any of these baluns for use on 160
or 80 meters.

2. The major problem at the low-frequency
end is the role of the third winding (3-4) in fig.
3(B). It has been claimed'! that the third wingd-
ing improves the low-frequency response
(over the two-conductor Guanella 1:1 balun)
because it enables autotransformer action at
the low end. But recent measurements by the
author on two-conductor Guanella baluns and
three-conductor Ruthroff (or Turrin) baluns
with loads grounded at their centers show
insignificant differences. This type of load
approximates the actual condition when feed-
ing a balanced antenna system. The negative
feature of the third winding (3-4) is that at the
low-frequency end there can be insufficient
reactance to prevent harmful flux in the core
because of a direct shunting path to ground.
With the two-conductor 1:1 balun the only flux-
causing current is that of the imbalance cur-
rent (the inverted-L mode), which is usually far
smaller.

3. Another important feature of the curves
shown in fig. 4 is the effect of the characteris-
tic impedances of the coiled transmission
lines. For example, a bifilar winding (wires tight
together) on a toroid with spacing between
adjacent bifilar turns exhibits a characteristic
impedance of about 45 ohms. When wound on
a rad with no space between adjacent bifilar
turns, the characteristic impedance drops 10
about 25 chms. With the third winding (3-4)
between the other two as shown in fig. 3(B),
the characteristic impedance is raised to about
70 ohms in the toroidal case and to about 47
ohms in the rod case. If the toroidal baluns
were terminated in 70 ohms and the rod balun
terminated in 47 ohms, the high-frequency re-
sponses would be practically flat to at least 30
MHz. The difference in high-frequency re-
sponse between the two toroidal baluns (with
50 ohm loads) is due to the differences in the
lengths of their transmission lines. The trans-
mission line on the powdered-iron core is
appreciably less, since the OD as well as the
cross-sectional area is smaller.

4. The trifilar-wound form of the 1:1 balun
also has an additional undesirable property.
lts high-frequency response is sensitive 1o
unbalanced and mismatched loads. Thisis be-
cause the third wire now forms two transmis-
sion lines which are now tightly coupled. It is
uniike the Ruthroff version shown on the nght
in photo A. In his second article Turrin pointed
out this important distinction."’

J. Reisert, W1JR—1978. The next signifi-
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DOUBLE! 1244

New! Hy-Gain V-42R
2M / 440 Vertical

Telex Hy-Gain antennas first raised the
standards for amateur performance. Now our
new dual-band antenna has doubled them.
Independently tunable at 144 MHz and 440
MHz, the double duty V-42R is fed through

one coax cable and delivers an impressive gain.
The radiating collinear elements are two 5/8
wave (2M) and three 5/8 wave (440). The 2M
band has a 2:1 VSWR banawidth of 5 MHz
minimum and a tuning range of 143 - 153 MHz;
the 440 band has a 20 MHz minimum band-
width, and a tuning range of 435 - 455 MHz.
The V-42R handles 200 walts continuous
power with 100 MPH wind survivability, and
features stainless steel hardware and a Type

‘N connector.

'i
V-2R 2-meter 135-17a muz
V-4R 440 100-475 iz

Hy-Gain’s extended double zepp antenna
design is the hallmark of these popular
V-series antennas. The radiating elements
are two collinear 5/8 waves fed in phase.
Two sets of 1/4 wave radials properly
decouple the lower radialor from the mast
V-4R features a Type “N” connector.

TELEX COMMUNICATIONS INC.
9600 Aldrich Ave So., Minneapolis, MN 55420 U.S.A.
Telephone: 612-887-5530, 884-4051 « Facsimile: 612-884-0043
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Introducing two
of the best
reasons to use
packet radio

The PackeTen™ Network

Switch
The PackeTen Network Switch is a stand-alonc,
five-port, low power CISC/RISC ct switch/

router designed exclusively for use with AX.25,
TCP/IP, and NET/ROM® wireless networks.
» Port speeds as high as 4Mbps possible with
throughput into the mega-bit range
« Multiple RS-422, RS-232, and integral
modems eliminate the need for complex
node-stacks
* Integral conference bridge supports 100
channels with 40 users on each

The PackeTwin™ System

The PackeTwin System is a complete wireless
communications system for IBM® compatible
PCs that provides 1deal access to 9600 baud
packet radio networks,

* Available with an on-board G3IRUH 9600
baud modem and -size outboard 2W
UHF radio (/1200 available)

* Uses the PC's DMA channels to support
data rales as high as IMbps—eliminating
the asynchronous COM port bottleneck

* Second channcl operation using RS-232 or
RS-422 mterface

* Includes free communications software

For information, contact your distributor or

Gracilis

The new name in Packet Radio

Gracilis, Inc.

623 Palace Street

Aurora, IL 60506

Ph: (708) B01-8800/FAX (708) 8440183
Email. info@gracilis com
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Photo D- A Reisert, W1JR, 1:1 balun.

cant articie on 1:1 baluns was published by
Reisert in 1978.12 He proposed winding some
of the smaller (but still high-powered) coaxial
cables around a 2.4 inch OD ferrite toroid with
a permeability of 125. The windings also in-
cluded a cross-over which is shown in fig. 5
and photo D. In addition, he recommended
various numbers of turns depending upon the
low-frequency requirement. For example, 12
turns to cover 3.5 MHz, 10 turns for 7 MHz, 6
for 14 MHz, and 4 turns for 21 and 28 MHz.
Since the characteristic impedance of the co-
axial cable is the same as the coax feed line,
the balun only introduces a foot or two of exira
length to the feed line. This is true In the HF
and VHF bands. The coaxial cables recom-
mended in the article were RG-141/U, RG-
142/U, and RG-303/U.

From the articles that followed in the ama-
teur radio literature it became apparent that
few recognized all of the important features of
his balun, which were:

1. An efficient, low-loss ferrite was used.

2. The baluns had sufficient choking reac-
tances for the various low-frequency require-
ments.

3. The characteristic impedance of the
coiled transmission line was the same as that
ofthe feed line, thus eliminating the extra trans-
former action of a length of transmission line
with a different characteristic impedance.

4. The balunis a form of Guanella’s two-con-
ductor 1:1 balun which is not prone to core flux
and hence saturation and the generation of
spurious frequencies. It is also not suscepti-
ble to mismatched and unbalanced loads
such as the Turrin and “voltage” baluns.

After constructing several of his baluns and
comparing them with other Guanella designs,
| found that the cross-over winding had virtu-
ally no effect up to 100 MHz (the limit of my
equipment), My second comment is with re-
gard to his VSWR comparison with a rod-type

balun when feeding a triband Yagi beam on
20 meters. His baiun had a lower VSWR (prac-
tically 1:1) at the best match point. The rod-
type balun had a best VSWR of about 1.3:1 but
at aslightly higher frequency. He attributed the
higher (and somewhat flatter) VSWR curve of
the rod-type balun 1o its greater ohmic loss.
Since the rod-type baluns | have investigated
used the same low-loss ferrite that Reisert did,
| suspect that the differences in the VSWR
curves were mainly due to the mismatch loss
introduced by the rod-type balun.

G. Badger, W6TC—1980. Badger pub-
lished an in-depth, two-part series in 1980 on
air-core baluns and ununs in Ham Radio mag-
azine.'3.4 | am sure it was instrumental in ad-
vancing the technology of this class of wide-
band transformers. A recent article by Biil Orr,
WESAI, also shows that there are many other
radio amateurs who see the advantages of air-
core transformers.’®

Whalt are the claims for air-core baluns over
their ferrite-core counterparts? The first and
foremost claim is that they don't suffer the con-
sequences of saturation, which leads to spu-
rious frequencies, heating, and ultimate dam-
age. Second, they are not subject to arcing
from the windings to the core.

And what are the claims for the ferrite-core
baluns over their air-core counterparts?
Simply put, they have wider bandwidths and
are more compact.

Whal especially came to my attention after
reading Badger's two-part series was his ex-
perimental oata on harmonic distortion due to
saturation in a ferrite-core 1:1 balun. Although
many have expressed concerns regarding
saturation in ferrite-core baluns, Badger's data
could very well be the only results available.
He used the two-tone test method, which com-
bined two RF sources of 2.001 and 2.003 MHz,
amplified itto 2 KW PEP, and then fed it through
a commercial 1:1 rod-type ferrite balun. The

Photo E- The Maxwell, W2DU. “choke"” 1:1 balun.
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data showed considerable distortion in the 3rd
order and the Sth order distortion products. In
other words, appreciable non-linearity took
place at this high-power level

Several questions come to mind regarding
these measurements., What was the low-fre-
quency response of the commercial 1:1 rod-
type balun he used? From my measurements
on a rod-type balun (fig. 4), | found a drop In
the input impedance and an inductive com-
ponent at 2 MHz. This indicates flux in the core
and a problem when using this balun at2 MHz.
Since many rod-type 1:1 baluns have been
used over the years, it would have been In-
structive if he had also made these measure-
ments at 4 and 7 MHz. They would have given
the readers a safe lower-frequency limit for
these baluns.

Also, why didn't Badger make similar mea-
surements on Reisert’'s 1.1 balun, which he
included in his articles? As noted earlier, | con-
sider Reisert’'s 1:1 balun a very good design!
| am sure that no distortion products would
have been found at 2 MHz with it. The endresult
is that Badger chose a very poor ferrite-core
design for making his comparisons. This
helped contribute to an undeserved reputation
for the fermte-core balun

Badger also suggested placing an insulat-
ed wire in parallel with the coax winding on
Reisert's 1:1 balun. He called this a compen-
sating winding, which provided a superor bal-
anced output. The schematic i1s shown in fig
6. Later experiments by the author and others
have shown that a well-designed, two-conduc-
tor (Guanelia) 1:1 balun has a completely sat-
istactory balanced output for antenna appli-
cations. Furthermore, it does not suffer from an
unbalanced and/or mismatched load and core
saturation. Incidentally, Badger's schematic of
fig. 5 now adds up to four different versions of
the 1:1 balun. They are the two-conduclor ver-
sion of Guanella's and the three, three-con-
ductor versions of Ruthroff, Turrin, and (now)
Badger.

Badger and Orr also mentioned the Collins
balun in their articles. It is made up of a dummy
length of coax which is wound as a continua-
tion of the original coiled coax winding. In-
terestingly, it is connected as a Ruthroff 1:1
balun (fig. 2[B]), which also uses a third wind-
ing. Since there is appreciable coupling be-
tween the two coiled windings, the Collins
balun should also be susceptible to mis-
matched and/or unbalanced loads. Badger
claimed it was by far the best 1:1 balun he had
ever used. Again, itwould have been very infor-
mative if he had compared it with the Reisert
balun (without the compensating third wire)

M. W. Maxwell, W2DU—1983. One of the
maore significant articles on 1:1 baluns was
published by Maxwellin 1983. 9 He introduced
what he called the “choke” balun. It was formed
by placing high-permeability ferrite beads over
about one foot of small (but high-powered)
coaxial cables similar to the ones used in the
Reisert balun. Photo E shows the W2DU
“choke™ balun removed from its housing

Maxwell compared his balun with (what he
termed) a “transformer-type” balun by mea-
suring the input impedances versus frequen-
cy when the outputs were terminated in 50
ohms. Since the “transformer-type” balun
didn't yield a true 1:1 impedance transfer ratio,
he claimed it was because of losses, leakage
reactance, and less than optimum coupling.
Since he gave no description of the "trans-
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Spunmm,m ads in US.A
Presenting the family
of Spider™
Multi-Band Antennas

Four amateur bands (10, 15, 20, and 40 meters) al your
command without having to change resonators or retune —
just band switch your rig. Also available are the 75, 12, 17
and 30 meter bands. Needs no antenna tuner. Custom
made with highest quality workmanship and materials.

Wherever you roam, on Land
or Sea . . . or even at Home

On Land

Suitable for use on any motor
vehicle from a compact aulo
mobile 1o a motor home o
tranler. Work four bands without
stopping to change resonators

Or Sea

The Spider™ Maritimer is for use | L
on or nesar the ocean. Highly pol- '
shed stainless steel and nicket-
chrome plated brass. Commercial
marine frequencees (B, 12, 16 and
22 MHz) are also available.
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At Home
H you live in an apartment,
condominium or resincted area. ol
the Spuder™ may well be the B
answer 0 your anienna

MULTI-BAND ANTENNAS

7131 OWENSMOUTH AVENUE, SUITE 263C
CANOGA PARK, CALIFORNIA 91303
TELEPHONE: (818) 341-5460

* QUALITY *« SERVICE
* PRICE

WE’VE GOT IT ALL!

Our Bandpass-Reject
Duplexers with our _
patented B, B, &
Circuit® Filters .
provide superior
performance. . .
especially at
close frequency
separation.
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PRODUCTS, INC.

P.O. BOX 21145 « WACO, TX 76702
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Orders & Price Quotes

1-800-7OKHAMS
| 1-800-765-4267

ALINGO
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(405) 748-3066

“ 13424 Railway Drive COD
Oklahoma City, OK 73114

ELECTRONICS INC.

UPS SURFACE On
Purchases of 350 or More
{except Power Supphes and Antennas)

(405) 748-3077
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MODERN, MULTI-BAND ANTENNA SYSTEMS

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

COMET DUAL-BAND

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

Gain & Wave: 146MHz B.5dBi % wavex 3 VSWR: 1,51 orless  Max Powsr: 200W PEP
446MHz 11 ﬁdEh 5% wave x 8 Lengih: 17' &' Weight: 5lbs. 110zs.

Connector: 50-239 (GP-9), N-type (GP-ON)  Mounis to Mast Size: 1.25%-2.50°
Comsiruction: Heavy duty Tinem ass, 3 sections, 92MPH wind survival
wwi

‘.\{ i 8

GP-6 Dual-Band 146/446MHz Base/Repeater Antenna

Gain & Wave: 146MHz 6.5dBi %s wavex 2 VSWR: 1.5:1 orless Max Power; 200W PEP
446MHz 9.0dBi & wave x 5 Length: 10° 2" Weight: 31bs. 8oz.
Connector:  Gold-Plated S0-239 Mounts to Mast Size: 1.25%-2 50"
Construction: Heavy duty fiberglass, 2 sections, 112MPH wind survival
Fahg
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GP-3 Dual-Band 146/446MHz Base/Repeater Antenna

3 \;‘i}ﬂ" Gain & Wave: 146MHz 4 5dBi % wave. ~ VSWR: 1.5:1 or less: Max Power: 200W PEP
446MHz 7.2dBI & wave x3 Length: 5' 10° Weight: 2lbs. 9025
Gonneclor:  Gold-Plated 50-239 Mounts to Mast Size: 1.25%-2 50"
Construction: Singe piece fiberglass, 130MPH wind survival

COMET MONO-BAND

CA-ABC23 Mono-Band 146MHz Base/Repeater Antenna

Gain & Wave: 146MHz 7.8dBi *awave x 3 VSWR: 1.5:1 orless Max Power: 200W PEP
Connector;  S0-239 Length: 14" 12° Weaight: 3lbs. 8 ozs.
Mounts to Mast Size: 1.25-2.50°

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

GA-T12EF Mono-Band 446MHz Base/Repeater Antenna

Gain & Wave: 446MHz 9dBi '~ wave x 12 VSWR: 1.5:1 or less Max Power: 200W FEP

Connector:  N-type Lengih: 10' 5 Weight: 2lbs, 12025
Mounis to Mast Size: 1.25"-2 50"

Gonstruction: Heavy duty fiberglass, 2 sections, 105MPH wind survival

qt 5 - i
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CA-620B Mono-Band 6 Meter FM Antenna

Gain & Wave: 52MHz 6.5dBi e wavex 2 VSWR: 151 orless Max Power: 500W PEP:
Connector:  80-239 Length: 21' 8 Weight: 5ibs. 11025,
Mounts toMast Size: 1,25'-2.50" :

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

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

~—===. NCG COMPANIES

1275 North Grove Street, Anaheim, CA 92806
(714) 630-4541 FAX (714) 630-7024
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BASE/REPEATER
ANTENNA
PRODUCTS

COMET TRI-BAND

:
:
i

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

Wave: 50-54MHz 3% wave VSWR: 1.51 orless \

Max Power: 300W PEP s et
146MHz 9% wave x 2 Length: 7° 11° W

Weight: 3ths. 10z,
446MHz % wave x 4 Mounts to Masl Size: 1.25"-2 50"
Connector: Gold-Plated 50-239 Construction: Single piece heavy-duty fiberglass,

112MPH wind survival 50MHz band is tunable by radial adjustment, 2MHz band-width.

ey

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

Gain & Wave: 146MHz 6.5dBi s wave x 2 YSWR: 151 or less. Max Power: 120W PEP
223MHz 7 8dBi "6 wave x 3 Length: 10" 2" Weight: 3 Ibs. 10 ois.
446MHz 9.0dBi s wave x5 Mounts to Mast Size; 1. 25' 2.50"

Connector: Gold-Plated S0-239

Construction: Heavy duty fiberglass, 2 sections, 112MPH wind survival
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GP-83 Tri-Band 146/446/1280MHz Base/Repeater Antenna 2’—:}

Gain & 146MHz 4.5dBj 5% wave VBWR: 1.5:1 orless Max Power: 300W PEP (146MHz)

Wave: 446MHz 7.2dBi % wave x 3 Lenglh: §' 7 200W PEP (446/1.2)
1280MHz 10dBi % wave x 6 Mounts fo Mast Size: 1.25'-2.50" Welight: 2 |bs. Eﬂzs

Connector: Gold-Plated N-type

Canstruction: Single piece heavy duty fiberglass,112MPH wind survival
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GP-98 Tri-Band 146/446/1280MHz Base/Repeater Antenna

Gain & 146MHz 6.5dBi % wavex2  VSWR: 1.5:1 or less Max Power: 300W PEP :HEMHIJ
Wave: 446MHz 9.0dBi % wave x5  Lenglh; 9' 8° 200W PEP (446/1.2)

1280MHz 13.5d8i %% wave x 12 Mnunis to Mast Size: 1.25"-2.50° Weight: 3 Ibs. 8ozs.
Connector; Gold-Plated N-type

Construction: Single piece heavy duty fiberglass,2 sections, 112MPH wind survival

GROSS NEEDLE METERS

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

connected to power supply. CMX-1 | CMX-2 | CMX-3
*6 foot cable standard, | 8-60MHz | 1.8-200MHz | 140-525MHZ
extension cable for a total of
30/300/2kw | 20/50/200w | 20/50/200W
16 feet between the sensor =
and meter.

» Campact Size: (L) 4.75" x (W) 1.75' x (H) 3.5°
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MODERN. MULTI-BAND ANTENNA SYSTEMS PRODUCTS

Modemn, high-performance stations use COMET Antennas, Duplexers, Triplexers and Accessories! COMET products are designed to provide
an exceptional level of signal quality and coverage area. Whether operating mobile or from your base station, COMET products make you
sound good. No other product line has the selection, convenience, quality and performance!

DUAL-BAND MOBILE ANTENNAS TRI-BAND MOBILE ANTENNAS

B  — — L —— P -
FL-67S Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required CX-224 Tri-Band 146/220/446MHz, w/Fold-Over, No Ground Plane Required
Gain & Wave: VEWR: Max Power; Length:  Conneclor: Gain & Wave: VSWR: MaxPower: Lengih: Conneclor:
146MHz 4 5dBi s wave  1.5:1orless 150 watls 411 Goid Plaled PL-259 146MHz 2 15dB1 o wave 1.5 100 watts ) PL-259 or NMO style
446MHz 7.2dBi 2 wave x 3 220MHz 3.6dBi %% wave or less
446MH;z 6.0dBi 72 wave x 2
1 — — — = — — - — — . —
FL-62S Dual-Band 146/446MHz w/Fold-0Over, No Ground Plane Required FJ-158 Tri-Band 52/146/446MHz w/Fold-Over
Gain & Wave: VSWR: Max Power: Leagth: Connector: : . . : :
146MH2 3508 owave 151 orless 150watts 35  Goid Plated PL-250 e hodrS IR T b R g
446MHz 6.0dBi 56 wave x 2 146MHz 4.50B1 % wave of less
446MHz 7 2dBi 34 wave x 3
HF MOBILE AND HT ANTENNAS
My SB-7/58-TNMOD Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required "
2 ﬂﬁi"l Gain & Wave: VSWH: Max Power:  Lengih:  Conneclor: 3
P 14EMH:=II 5dBiStwave  1.5:1 orless 70W FM 4'7r Elﬁaﬁﬂ =|:;r .
center-loaded style . — TR
446MHz 7.2dBi 3 wave x 3
e e 28 = ' HA-4S (Quad-Band HF $0/" (20)/15/12/10 Meters w/Foid-Qver v
il SB-/SB-5NMO. Duat-Band 146446MHz wikokd-Over. No Ground Pian Recuired N g oy e '%.'ﬁ?j,;f
: orless 1ib. 1402 44 120W SS8 PL-259 ey
\f{. Gain & Wave: VSWR: Max Power: Lengihc  Conneclor (200W SSB 28MHz)
.n*"; 146MHz 3.0dBi “owave 151 orless 120WFM 3 PL-250 or *L-14HS Optional 20 Meter Coil
446MHz 5.5dBi % wave x 2 NMO style
[ ———— & s e e
SH-55 Super Flexible 146/446MHz HT Antenna
T n SB-2/SB-2NM0 Dual-Band 146/446MHz Ea";d & Wave: 1 Hg: Power; Iius th: %ﬂgmﬂnﬁ
s ?. Gain & Wave: VSWR: Max Power: Length:  Connector: 146MHz 1.0081 Vawave 10 walls :
.-er"f 146MHz 2.150Bi Yo wave  1.5:1 orless B0W FM 18° PL-258 or 446MHz 3.2dBi % wave x 2
446MHz 3.8dBi % wave NMO style M- g
:F ‘s GH-TZ2SA High Gain HT Antenna CH-32 Miracle Baby
(e S VW - M Galn & Wave: 146MHz 3.008i 1% wave 146/446MHz HT Antenna
446MHz 5.5dBi *h wave x 2 Gain & Wave: 0dB 2 wave
B-10/B-10NMD Dual-Band 146/446MHz, Cellular Look-a-like Max Power: S0 watts Max qungﬁ]l] watts
Gain & Wave: VSWR: Maz Power:  Length: Caonnector: Eau:gia“élff E%'Em'ﬂ"s' 18" each E::EIL“:‘-I;E BNC
146MHz DdBi Y4 wave 151oriess S0WFM 12 PL-259 or : :
446MHz 2 15dBi ¥ wave NMO style
 — A —— DUPLEXERS AND MOBILE MOUNTS
B-20/B-20MMO Dual-Band 146/446MHz. Cellular Appearance, CF-41086K, 1, J, RS-21
No Ground Plane Required ' 14b/440MHz Trunk_ hatchback
Gain & Wave: VSWR: Maz Power:  Length: Conneclor: ?I‘ﬂ ?ﬁm'ﬂﬂ %&?ﬁ ;E"Ff, Eﬂﬂﬂgnf':r""-
146MHz 2. 1508i o wave 1571 orless 50 watts 0 PL-259 of D A 028 o e o (PR
446MHz 5.0dBi 5% wave x2 NMO style isglation: 606 to virtually ANY
CONNECTDRS: angle. Rubbes-
: 160K 41600 4160) coated base
- == - ——= — - Output: 50-239 50-239 50-239 protects vehicle
- e Low In; PL-259 PL-250 §0-239 paint
, High In. PL-259 N-Male S0-239
R -., SB-25/5B-25NMD Mono-Band 146MHz w/Fold-Over, No Ground Plane Required A, WS-1M
S oW 2 Gain & Wave: VSWR:  MaxPower: Length:  Connector. ST\ Mull-Adiustabl
Taaps 146MHz 4.1dBi % wave 1.5:1 or less 100W FM 4'9 PL-259 or H'T-Ew“é Window Clip
center loaded NMO style Mount. Ay
A R5-820 1. 5 teetnt I'tiqﬂ O\
F ‘3\. % Heavy-Duty, Low Prohle ﬁg- 5 \'ﬁ
i3\ H"‘r Trunk Lip or Haich Back p!aIEd UHF  “mgp
COMET products are available from Teps wt ey =X
most major dealers. For customer pr mm
senvice, or a complete catalog, MINI SPEAKER/MIC mant o7 s g
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NEW!
400
WATTS

AVG.
{144-148 MHz)

RF POWER
AMPLIFIERS

Pin Pout Ic Gain/NF (138 W)
Model (W) (W) (A)(dB)(dB) Type
50 MHz
0503G 1-5 10-50 6 15/06 LPA
05086 1 170 28 15/06 Stapdard
0508R 1 170 .28 —F Repeater
03106 10 170 25 15/06 Standard
0510R 10 170 256 —f- Repeater

05506 510 375 60 15/06 HPA
0550RH 510 375 60 ——  RepeaterHPA

05526 25-40 375 55 15006 HPA
0550RH 25-40 375 55 ~—~  Repeater HPA
144 MHz

14036 -5 10-50 6 15/06 LPA
14066 95 100 12 15006 Standard
1409G 2 150 25 15/06 Standard
1409R 2 150 24 -~  Repeater
1410G 10 160 25 15/06 Standard
1410R 10 160 24 —~  Repeaer
14126 2545 160 20 15/06 Standard
1412R  25-45 160 19 -~  Repeater
14506 5 350 56 15/06 HPA
1450RH 5 350 56 -~ Repeater HPA
14526 25 350 50 15/06 HPA
1452RH 25 350 50 -~  Repeater HPA
14546 50-100 350 40 15/06 HPA
1454RH 50-100 350 40 -~  Repeater HPA
220 MHz

22036 -5 1040 6 14/07 LPA
22106 10 130 20 14/07 Standard
2210R 10 130 19 —~  Repeater
22126 30 130 16 14/07 Standard
2219R 30 130 15 -~  Repeater
22506 5 220 40 14/07 HPA
2950RH 5 250 40 -~  Repeater HPA
29526 25 220 36 14/07 HPA
2950RH 25 250 36 ~~  Repeater HPA
22546 75 220 32 14/07 HPA
2254RH 75 250 32 -~  RepeaterHPA
440 MHz

44036 -5 725 4 12/41 LPA
44106 10 100 19 1241 Standard
4410R 10 100 18 —~  Repeater
44126 20-30 100 19 12/11 Standard
4412R  20-30 100 18 ~-~  Repeater
44486 5 100 22 12111 HPA
4448R 5 100 22 —~ Repeater HPA

4450G o-10 175 3 12111 HPA

4450RE 510 175 34 -  Repeater HPA
4452G 29 178 29 12711 HPA

4452RE 20 175 29 -~  Repeater HPA
4454G w175 25 1211 HPA

4454RE 175 25

BB

MODEL 14106
 STANDARD HPA
All amplifiers (non-rptr) are linear, alF-mode with fully
automatic T/R switching and PTT capability. The receive
preamps use GaAs FET devices rated at .5 dB NF with +18
dBm J3rd order IP. LPA, Standard and HPA amps are
intermittent duty design suitable for base and mobile operation.
Repeater amps are continuous duty, class C.

Amplifier capabilities: High-power, narmow or wideband;
100-200 MHz, 225-400 MHz, 1-2 GHz Military (28V),
Commercial, etc. — consult factory. A complete line of Rx

preamps also available.

RX Preamplifiers

NF Gain

Band Model (dB) (dB) Connector

o0 MHz 0520B 5 25 BNC
S0MHz O0520N 5 25 N

144 MHz 1420B 5 24 BNC
144 MHz 1420N 5 24 N
220 MHz  2220B 5 22 BNC
220 MHz 2220N 5 22 N

440 MHz 44208 5 18 GNC
440 MHz 4420N 5 18 N
12GHz 10208 8 14 BNC
12GHz 1020M 9 14 N

Gonsult your local dealer or send directly for further
product information. All Products Made in USA.

o TR
W, Bx
bbbl 1os Angeles, CA 90025

Photo F— Two versions of Reisert's 1:1 balun. The balun on the left uses the cross-over shown
in fig. 5. The balun on the right is continuously wound. Both have the same electrical perfor-
mance in the HF band.

former-type” balun, | assumed it was the pop-
ular rod-type balun shown in photo C. As you
can see in fig. 4, this balun has a poor low-fre-
quency response. Furthermore, itis really opti-
mized for a load of 47 ohms and not 50 ohms.

But what Maxwell failed to realize was that
his balun was a form of Guanella’s two-con-
ductor balun. That is, it is both a choke (a
lumped element) and a transmission line (a
distributed element), Additionally, Guanella’s
theory applies whether the transmission lines
are coiled (about a core) or beaded or twin-

lead or coaxial cable. From Ruthroff's classic
paper,® which extended Guanella's work,5 we
became aware of the voltage draps along the
lengths of the transmission lines. And fromvery
accurate insertion loss measurements,® we
learned thatthe losses were mainly in the mag-
netic medium and that they were related to the
voltage levels and the permeabllities. Maxwell
didn’t take into account these latter findings.
He used lossy high-permeability beads (2500)
and assumed that the main loss was in the
transmission line. He claimed that the CW pow-

Photo G- My high-power design of a bifilar toroidal (Guanella/current) 1:1 balun mounted in a
4L x 3'W x 2.25 H Bud aluminum box.
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10 Bands -- 1 MFJ Antenna!

Full size performance . .. No ground or radials
Operate 10 bands: 75/80 40, 30, 20, 17, 15, 12, 10, 6arzd2Meters with one antenna

Separate full size radmtors ...End lmdmg 32F Elevated top feed . .. Low Radiation
Angle . . . Very wide bandwidth . . . Highest performance no ground vertical ever . . .

Operate 10 bands -- 75/80, 40, 30, 20, 17, 15,
12, 10, 6 and 2 Meters -- with this MFJ-1798
vertical antenna and get fill size performance
with no ground or radials!

Full size performance gives you high
efficiency for more power radiated. The result?
Stronger signals and more Q-5 QSOs.

Full size performance also gives you
exceptionally wide bandwidths so you can use
more of your hard earned frequencies.

Full size performance is achieved by using
separate full size radiators for 2 through 20 Meters
and highly efficient end loading for 30, 40 and 75
/80 Meters.

You get very low radiation angle for exciting
DX, automatic bandswitching, omni-directional
coverage, low SWR and it handles 1500 watts PEP
SSB.

MFEJ's unique Elevated Top Feed™ elevates the
feedpoint all the way to the top of the antenna. It
puts the maximum radiation point high up in the
clear where it does the most good -- your signal
gets out even if you're ground mounted.

It's easy to tune because adjusting one band
has minimum effect on the resonant frequency of
other bands.

Self-supporting and just 20 feet tall, the
MFIJ-1798 mounts easily from ground level to
tower top -- on small lots, backyards, apartments,
condos, roof tops, tower mounts.

Separate Full Size Radiators
Sepamie full size quarter wave radiators are used
on 20, 17, 15, 12, 10 and 2 Meters. On 6 Meters, the
17 Meter radiator becomes a 3/4 wave radiator.

MFJ-]T*JE .

The active radiator works as a stub to decouple
everything beyond it. In phase antenna current flows ﬁ ?I%
Super 80/40 ertical

MFEJ Super Hi-QO Loop”
MFEJ's  MFJ-1786 ©  _fTI}~. =  Designedasahigh  ympy 792 | |

tiny36inch $§ 95 ", performance antenna for § 95
dlﬂl‘l‘lﬂtﬂl‘ high 299 - 80 and 40 Meters, the 159
efficiency loop antenna lets /  MFIJ-1792 features a full size quarter
you operate ll:t)} to30 MHz | | wave radiator for 40 Meters - - that's a
cannnuuusf —including = -/ full 33 feet of ruthless radiating power.
the WARC bands! K A End loading -- the most efficient
It's ideal where space R . form of lﬂﬂdillg -- is used for 80
is limited -- apartments, & Meters. It's accomplished by a virtu-

ally lossless 4% foot capacitance hat
and a high-Q coil wound with Teflon®
wire on a low-loss fiberglass form.
The entire length radiates power.
High strength 6061-T6 aluminum
tubing, super strong solid fiberglass
insulator, Frequency Adaptive
L-Network™, heavy duty swing mount.

small lots, mobile homes, attics, motor homes.
Enjoy both DX and local contacts when you
mount it vertically. You get both low angle radia-
tion for excellent DX and high angle radiation
for local close-in contacts. Handles 150 watts.
Super easy-to-use! Only MFJ-1786 Super
Remote Control has Auto Band Selection™. 1t
auto-tunes to your desired band, then beeps to let
you know. No control cable is needed.
Fast/slow tune push buttons and built-in
two range CmSS*NgEdIE SWR/Wattmeter lets
you quickly tune to your exact frequency.
All welded construction, no mechanical
joints, welded butterfly capacitor with no

radials, counterpoises or ground screen.
MFj-1793,

includes fill size 20 Meter quarter wave radiator.

Box Fan Portable Loop

rotating contacts, large 1.050 inch diameter iV a hioh efhe :

round radiator -- not a lossy thin flat-strip -- clé;; png@mglc loop 52 2995 :

gives you highes Llngrssmla efficiency. _ antenna that's about the same size
Each plate in rb tuning capaciior .4 shane as a 2x2 foot box fan,

is welded fﬂr low loss and lished to prevent o lete: with carrying handle.

high voltage arcing. It's welded to the radiator,
has nylon ng, anti-backlash mechanism,
limit switches and a continuous no-step DC
motor for smooth precision tuning.

A heavy duty 1/8 inch thick ABS plastic
housing with ultraviolet inhibitors protects it.

MFEJ-1782 , $269.95. Same as MFJ-1786 but

remote control has only fast/slow tune buttons.

arry it like a suitcase, tuckitinac

When you get there, set it on a table or
desk and enjoy ragchewing or DXing.

continuously including WARC bands, handles
150 watts. Remote control has fast/slow tune
buttons. Separate control cable nof needed.

> 2 Meters -- with this

Handles 1500 watts PEP. Requires guying and
179.95. Same as MFJ-1792 but

of your car or check it as baggage on a plane.

All welded construction, covers l-rll-—?d]I MHz

in all parallel radiators.

This forms a very large equivalent radiator
and gives you incredible bandwidths.

These radiator stubs provide automatic
bandswitching -- there is absolutely no loss due
to loading coils or traps.

End Loading

On 30, 40, 75/80 Meters, end loading - the
most efficient form of Inadmg gives you highly
efficient performance, excellent bandwidth, low
angle radiation and automatic bandswitching.

MFJ's unique Frequency Adaptive
L-Network™ provides automatic impedance
matching for lowest SWR on these low bands.

Tuning to your favorite part of these bands is
simple and is done at the botfom of the antenna.

No Ground or Radials Needed
You don't need a ground or radials because
an effective counterpoise that's 12 feet across

- gives you excellent ground isolation.

You can mount it from ground level to roof
top and get awesome performance.

No Feedline Radiation to Waste Power

The feedline is decoupled and isolated from
the antenna with MFJ's exclusive AirCore™
high power current balun. It's wound with
Teflon® coax and can't saturate, no matter how
high your power.

Built to Last

Incredibly strong solid fiberglass rod and
large diameter 6061 T-6 aircraft strength
aluminum tubing 1s used in the main structure,

Efficient high-Q coils are wound on tough
low loss fiberglass forms using highly weather

resistant Teflon® covered wire.

Teflon® is registered trademark of Dupont

MEJ halfwave Vertical

-« 6 bands: 40, 20, 15, 10, 6, ZMetqu

. No radials or graund needed! :
Operate 6 bands -- MFJ-1796
40, 20, 15, 10, 6 and 519995

MFI-1796 ground independent
halfwave vﬂrtic:al antenna! No
radials or ground ever needed! o
It's only 12 feet high and has a tiny -ﬂy _
24 inch footprint! Mount it anywhere = = i
from ground level to tower top -- on
apartments, condos, small lots, even
motor homes. Perfect for vacations,
field day, DX-pedition, camping. 0
Efficient end loading, no lossy - St
traps Entire length is always radiat- ;.':,:5:
Full size halfwaveon2and = 8§
6 Meters. High power air-wound choke balun
eliminates feedline radiation. Adjusting one
band has minimum effect on other bands.
Automatic bandswitching, low radiation
angle, omni-directional, handles 1500 watts
PEP. Goes together in an afternoon.

Free MFJ Catalog

and free instruchion manvals
Write or call mﬂ-freﬂ ... 300-647-1800

Nearest Dealer/Orders: 800-647-1800
Technical Help: 800-647-TECH (8324)

* 1 year unconditional guarantee * 30 day money back

guarantaa (less s/h) on orders from MF.J ¢ Free catalog
(601) 323-5869; 8-4:30 CST, Mon-Fri
Prices and spaclﬂ::alms subject to change © 1994 MFJ Enterprises, Inc.

MFJ MFJ ENTERPRISES, INC.
FAX: (601) 323 6551: Add $20 s/h
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Balanced

Unbalanced .dlr

Fig. 5— A pictorial of the cross-over used in
Reisert's 1:1 balun.

er-handling capability of his balun is 3.5 KW
at 50 MHz and 9 KW at 10 MHz—the same as
the coaxial cable itself. | seriously question
these power ratings. lronically, it is very likely
that Maxwell's balun had more real loss than
the so-called “transformer-type” balun!

R. W. Lewallen, W7EL—1985. There is
very little doubt that Lewallen's interesting arti-
cle'” in 1985 contributed significantly to the
better understanding and design of 1:1 and
4:1 baluns. In it he coined the (now very pop-
ular) terms “voltage” and "current” baluns, The
“voltage” balun, which is a three-conductor
balun, has output ports which have voltages
thatare balanced to ground. ltis brought about
(see fig. 5) by the voltage-divider action of
windings (5-6) and (1-2). Since we have two
tightly-coupled transmission lines in the pass-
band with the same potential gradients, ter-
minal 6 1s at +V,/2 and terminal 4 is at -V /2,
where V, is the input voltage. The “current”
balun, on the other hand, is a two-conductor
balun which causes equal and opposite cur-
rents on the output ports for any form of load
impedance.

Lewallen conducted a series of experi-
ments on 10 meters o compare the perfor-
mances of “voltage” and “current” baluns
under balanced and unbalanced conditions.
In the unbalanced (nonsymmetrical) condition
the dipole was lengthened by five inches on
one side and shortened by five inches on the
other side. He then obtained a figure of merit
for both baluns (as well as for the case with-
out a balun) defined as the ratio of the aver-
age magnilude of the currents at the feed point
over the magnitude of the imbalance (the
inverted L) current. The magnitudes of the cur-

T L
Balanced
£

Unbalanced

Fig. 6— Schematic of Badger's 1.1 balun with
a compensating winding (1-2). Winding (3-4)
IS the outer-braid of the coax and wind-

ing (5-6) is the inner conductor.

rents were obtained by current-probe toroids.
Measurements were made at the antenna feed
point and at a half-wave (physically) from it.

The "current” balun consisted of 15 turns of
very small RG-178U coax on a FT82-61 core
(a ferrite toroid with an OD of 0.825 inches and
a permeability of 125). The "voltage” balun had
10 turns of RG-178U coax with a No. 26 wire
in parallel (closely coupled) on the same tor-
oid. The schematic is shown in fig. 5.

Lewallen concluded (and | agree) thal his
experiments clearly showed that the “current”
balun gave superior performance at every
measured point in each experiment. However,
the “voltage” balun still improved the balance
over the no-balun case. He alse concluded
that other experiments should be performed in
order to better compare the two forms of the
balun, One is the difference when the feed line
Is placed nonsymmetrical with respect to the
antenna (to induce an imbalance current into
the feed line). Others include the optimum
point in the feed line to place the balun and
the various kinds of core and beaded baluns.

Although Lewallen's article pretty much
speaks to Badger's proposal of adding a third
wire to Reisert's balun for better balance (avolid
it), there are some comments and guestions |
have regarding his experiments and findings.
They are:

1. Why didn't he use Reisert's balun as the
“current” balun and Badger's suggested third-
wire design as the "voltage” balun? These
would have been more realistic designs for
comparisons. Instead, he used very small
structures, which will find very little use, and
as such have higher frequency capabilities.
Also, since the "voltage” balun only had 10
furns (and hence a shorter transmission line
and a poorer low-frequency response), it was
favored in the comparisons on 10 meters. Had
he used transmission lines of equal lengths,
the differences between the two baluns would
have been even more dramatic.

2. ltwould also have been very useful if Lew-
allen had made comparisons between a "cur-
rent” balun that could handle the full legal limit
of amateur radio power (again, like the Reisert
balun) and "voltage” baluns such as the rod-
type balun and the toroidal Turrin balun which
have been readily available for nearly three
decades.

3. Additionally. comparisons should not be
limited to only 10 meters. Since “voltage™ 1:1
baluns are configurations of coupled trans-
mission lines with various characteristic im-
pedances, their performances with mis-
matched and unbalanced loads are more
sensitive to the higher frequencies than their
“current” balun counterparts. Therefore, mak-
ing similar measurements on 20 meters would
also provide more useful information.

4. Even though Ruthroff's classic 1959 pa-
per? has been the industry standard over the
years, his 1:1 balun design has been practi-
cally nonexistent in the amateur literature. Tur-
rin mentioned its advantage over his first de-
sign in his second article.'1 However, Turrin's
first design has prevailed in our amateur liter-
ature, Since Ruthroff's design has the third
conductor on a separate part of the toroid, it
has the balanced output mentioned by Bad-
ger'3 but still retains the flexibility of the Guan-
ella® balun. In other words, as the frequency
IS increased, the choking action of the third
wire makes it practically transparent. This
enables it to handle any form of load imped-

ance. It would have been Informative if
Lewallen had pointed this out and also noted
that Ruthroff's 1:1 balun, although looking like
a "voltage” balun, is really a "current” balun.

5. Lewallen and the others who have pub-
lished in the amateur radio literature failed to
reference the first presentation on what 1s now
known as “current” or "choke" baluns. It was
by Guanella in 1944.8 Even though Guanella
used coiled transmission lines without a mag-
netic corg, his theory on how these devices
work is still applicable today.

J. S. Belrose, VE2CV—1991. The last arti-
cle on 1:1 baluns that | thought was worth men-
tioning was by Belrose in 1891.79 In it he de-
scribed the W2DU balun by Maxwell and how
his technique of threading coaxial cable
through ferrite beads could easily be applied
to 4:1 and 9:1 baluns.

What immediately caught my attention in
this article were the editor’'s comments, which
had highly complimentary remarks regarding
the beaded-coax balun. In essence it said, "In
this breakthrough article, W2DU's peerless 1:1
current-balun design serves as the basis for
excellent ferrite-bead-choke current baluns
capableof4:1 and 9:1 impedance transforma-
tion.”

If one reads the article carefully, however, it
becomes apparent that Belrose did not say
this. His words were, "The current balun of the
type developed by Walt Maxwell, W2DU—a
balun consisting of territe beads slipped over
a length of coaxial cable—is the best so far
devised.” He did not say that W2DU's balun
was "peerless.” In faci, in the article he said
just the opposite. He pointed out that the main
disadvantage of the W2DU balun is that the
beads are lpssy at HF and that heating be-
comes a concern when the transmitting power
exceeds 125 watts! For high power {1 KW CW)
Belrose recommended Roehm's designs, 20
which use lower permeability (850) beads
nearest the balun's balanced output (where
maost of the healing takes place).

| do, however, question two of the advan-
tages he claims for the W2DU balun. They are:

1. lts excellent power-loss and impedance-
versus-frequency characteristics are much
superior to those of a bifilar current balun
wound on a ferrite toroid.

2. It has excellent power-handling capabil-
ity, and can function quite satistactorily when
working into highly reactive loads. This is so
because the magnetic flux produced by cur-
rents flowing on this balun’s wires cannot sat-
urate its ferrite beads.

The first advantage listed above by Belrose
was obtained by comparing the input imped-
ance and power |oss versus frequency of the
W2DU balun with a commercial balun when
they were terminated in 50 ohms. The com-
mercial balun is a bifilar-wound toroidal type
used in a differential-T tuner. What Belrose
failed to realize was that the commercial balun
had heavily insulated wires resulting in a char-
acteristic Iimpedance greater than 100 ohms.
Thus, he was actually comparing a 50 ohm
transmission line with a longer line that had a
characteristic impedance in access of 100
chms! As expected, his input impedance ver-
sus frequency curve for the commercial balun
was even more severe than that of the Turrin
balun shown in fig. 4.

The second advantage listed above is
pbased upon the premise that the magnetic flux
produced by currents on the W2DU balun's
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MFJ HF/VHF SWR Ana

...covers 1.8-170 MH? . . . built-in 10 -digit LCD counter

tumng g s::mple-to-use . . . ilnexpensive to own . . .

antenna problems instantly with
one easy-to-use instrument.
What the MFJ-249 Does
The MFJ-249 gives you a
complete picture of your antenna's
performance anywhere between 1.8
and 170 MHz -- you can even check
SWR outside the ham bands
without violating FCC rules. Set
the bandswitch and tune the
dial--just like your transceiver.
SWR is displayed instantly!
Here's what you can do...
Find your antenna's true
resonant frequency from the shack.
Tune the antennas on your
tower and watch SWR change
instantly as you make each adjust-
ment. You'll know exactly what to
do 1’::[{]q1mply watching the display.
ne critical HF mobile anten-
nas in seconds--without subjecting
your transceiver to high SWR.
MEFJ-249 1 Measure your antenna's 2:1
$ 1 9955 antennas, MFJ's SWR bandwidth on a single band,
revolutionary new or analyze multiband performance
SWR Analyzer™ is the best invest- over the entire spectrum from1.8 to
ment you'll ever make! Now you 170 MHz!

MFJ HF/YHF SWR ANALYTER
15170 M
BOOEL WFLTE

If you work with

capacitance, resonant frequency of
tuned circuits, transmission line
velocity factnrfimpedancef loss. Test
RF chokes, transformers, baluns.

Adjust your tuner for a perfect
1:1 match without creating QRM.

And this is only the beginning!
The MFJ-249 is really 3 test
instruments in one: an accurate RF
signal generator, a high resolution
170 M frequency counter and an
SWR Analyzer™.

Free Manual
MFJ comprehensive 18 page
instruction manual is packed with
useful applications -- all explained
in simple language you can
understand!

For free manual write or call MFJ.

Take It
The MFI-249 is fully portable,
powered internally by 8 AA bat-

teries or 110 VAC with MFJ-1312B,

$12.95. Take it to remote sites, up

towers, on DX-peditions--anywhere

your antennas are located.

For rough service, pick up a
convenient MFJ-29, $19.95,

lyzer

. . . Smooth reduction-drive

MFJ-249 close at hand and looking
like new.
How Good is the MF J-249?
MFJ SWR Analyzers™ work so
well, many antenna manufacturers
use them in their lab and on the
production line--saving thousands
of dollars in instrumentation costs!
Professional installer and
technicians use them worldwide.
Get More by Paying Less
With the MFJ-249, you get full
1.8 to 170 MHz coverage, simple
operation, instantaneous readings,

plus a high accuracy frequency
counter-- all for a low $199.95.

HF/VHF SWR Analyzer-
MFJ-209 If you

S 1 0955 don't need

a built-in
frequency counter but
want 1.8-170 MHz con-

linuous coverage and
smooth vernier funing,

L choose MFEJ-209.
Same as MFJ-249 without LCD
frequency counter. Has jack for

can diagnose a wide range of Measure inductance,

MFJ HF/VHF SWR Analyzer-

wrl‘ll RF Resistance Mefer
® B _H MFJ-259 All ﬂlﬂjl’ﬂﬁtgms
Ee b g5 of the MF
T 219 plus exclusive
MFJ RF Resistance Meter™

Does 2:1 SWR mean 25
ohms or 100 ohms?

The new MFJ-259 tells
you at a glance.

Now you can measure RF
feedpoint resistance up to 500
ohms at minimum SWR --
instantly -- on MFJ's exclusive
side-by-side RF Resistance
Meter™ and SWR Meter!

ake the guesswork out of building match-
ing networks and baluns for your antennas.
- Watch the effects of spacing on radiation
resistance as you adjust your antenna!

10-160 Meter HF SWR Analyzer~ 2 Meter VHF SWR Anal

If you're an HF man, this

220 copact ML A SR
Afmfyzem will help you

build 10-160 Meters antennas that'll
make working DX almost routine.

Just plug in your coax to find the
SWR of any HF antenna on any ham
band 10-160 Meters. Has jack for
external frequency counter. Use 9
volt battery or 110 VAC with MFJ-
1312B, $12.95. 7'/2x2"2x2"4 inches.

HFJ Bllndsmhherﬁf g['}?'e'
e IS a
DS s sensitive Bandswitched

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

Has detachable coupling coil,
dual FET oscillator, op-amp meter
amplifier and jack for external

uency counter. Use 9 volt battery
or 110 VAC with MFJ-1312B,
$12.95. 7Yx2'2x2"4 inches.

padded carrying pouch to keep }rﬂur external frequency counter.

turrymg Pouch Dip Meter Adapter
MF1-29 _Tote your MEJ-64  Plug a dip meter coupling
3 1 9 5 MFEJ-249, $ 1 995 coil into your MFJ SWR
MFJ-259 or “ch Analyzer™ and turn it into a
MFJ-209 SWR sensitive and accurate band-

_ switched dip meter. Order
E MFJ-64 for 1.8-30 MHz or
s o= M J-65 for 30-170 MHz.

' With a dip meter you'll save
time and take the guesswork
out of winc ing coils, measuring inductance and

capacitance, measuring velocity factor and
electrical lengths of coax. You can use it to
determine resonant frequency of tuned circuits
and measure Q of coils.

Free MF)J Catalog

Write or call . . . 800-647-1800

Analyzer™ anywhere with
the MFJ-29 custom
Carrying Pouch.

Made with a special
foam-filled fabric, the
MFIJ-29 cushions blows, deflects scrapes, and
protects knobs, meters and displays from harm.

Wear it around your waist, over your
shoulder, or clip it onto the tower while you
work--the fully-adjustable webbed-fabric
carrying strap has snap hooks on both ends.

Protect your investment. The MFJ-29 is
the perfect way to keep your analyzer safe and
looking like new!

e D MHz UHF SWR Ana

MFJ-208 2 Meter VHF The New MEV219
MFJ-208 wR Analyzer™ finds the soass UHF SWR Analyzer™ lets
© 95 SWR of any antenna from . 89 you read the SWR of any

antenna fmm 420 MHz to 450
MHz--just plug in the coax of your
antenna, set the frequency and read
the SWR on the MFJ-219.

The MFJ-219 uses the latest
high-tech microwave integrated
circuits and microstrip technology
to produce an affordable UHF
SWR Analyzer™ for only $89.95

Has jack for external frequency
counter. Use 9 volt battery or 110 VAC with

138-156 MHz.

Jack for external frequency
counter. Use 9 volt hattﬂg or 110
Eﬂ:ACZ\:.ritgav[EJ-ﬁSIZ B, $12.95.

2% 215%x2Y4 inches,
or Commercial VHF Radio

Same as MFJ-208 but for
commercial VHE MFEJ-217, $79.95,
covers 30-50 MHz and MFJ-218,

$79.95, covers 150-170 MHz.
Anfmn Resistance Analyzer

b V105 . Measure the feedpoint — \fpJ-1312B, $12.95. 7'/2x2Y2x2Y4 inches.
e, I 8 9ﬂ5 resistance of your antenna at
: its resonant frequency Nearest Dealer/Orders: 800-647-1800
S directly from the MFJ-205 calibrated Technical Help: 800-647-TECH(8324)
resistance meter. * 1 year un:unditmnal guarantee *30 day money back
It's great for designing impedance guarantee (less s/h) on orders from MFJ « FREE catalcg
matching networks for your antenna. MFJ ENTERPRISES, IN

Box 494, Miss. State, MS 39762
(601) 323-5869; 8-4:30 CST, Mon.-Fri.

MFJ FAX: (601) 323-6551; Add s/h

MF] . .. making quality affordable

Prices and EpEBIﬁI:EtIm‘IE suh]ecuud'langﬂ © 1993 MFJ Enterprises, Inc.

Reads up to 500 ohms RF resist-
ance. Covers ham bands 160-10 Mitrs.
Jack for uency counter. 7'/2x
2'/2x2/a inches. Use 9 volt battery or
110 VAC with MFI-1312B, $12. 95

CIRCLE 147 ON READER SERVICE CARD




1994
CALLBOOKS

THE QSL Book!

Continuing over a 70 year tradition, we
bring you two new Callbooks for 1994 with
maore features than ever before.

The 1994 North American Callbook

lists the calls, names, and addresses for
more than 500,000 licensed amateurs in all
countries of North America, from Panama
through Canada, including Greenland,
Bermuda, and the Caribbean Islands, plus
Hawaii and the U.S. possessions. 1,592
pages. Item # 087158 (paper) $29.95

The 1994 International Callbook

lists more than 500,000 licensed amateurs
in countries outside Morth America. Iis
coverage includes South America, Europe,
Africa, Asia, and the Pacific area (exclusive
of Hawaii and the U.S. possessions). 1,720
pages. Item # 087190 (paper) $29.95

Every active amateur needs the Callbook!
Fully updated and loaded with extra fea-
tures, the 1994 Callbooks will be published
in December 1993. Order now from your
dealer or send in the coupon below.

- — . S S | . e, - — i — — — . —— — — —

Please send me copy(ies) of

The 1994 North American Callbook

(Item # 087158, $29.95) and

copy(ies) of The 1994 International Callbook
(Item # 087190, $29.95).

| have enclosed my check/money order for

$ . (Please add sales tax in CA, DC, IL,
MA, NJ, NY, OH, PA, TN, VA & Canada, and
$3.00 per book for postage and handling for
U.S. shipments and $7.00 for all shipments
outside the 11.5.)

Or call and charge on your credit card.
MasterCard, VISA and American Express cards
accepted. Please be sure to include shipping
instructions. Prepayment required and must
be in U.S. funds.

DRAT 1093

RADIO AMATEURCdllbook
P.0. Box 2013 Lakewood, NJ 08701
1-908-8905-2961 (Phone) 1-808-363-0338 (Fax)

Fhoto H- Two “economy” versions of the high-power bifilar toroidal (Guanelia/current) 1:1 balun.
The one on the right uses Reisert’s cross-over technigue.

wires cannot saturate the ferrite beads while
the windings of a bifilar-wound toroidal current
balun can saturate the core. This is wrong
because the magnetic flux of a two-conduc-
tor type balun such as the beaded-coax orthe
bifilar-wound toroidal balun is generated by
the imbalance (inverted L) current and hence
is much less than the transmission-line cur-
rents. This Is especially true with sufficient
choking reactances. This impression could
very well come from the perception that the
toroidal-type balun still transmits the energy to
the output circuit by flux linkages.

For high-power beaded-coax baluns, Bel-
rose referred to the designs by Roehm, 2% who
increased the power capability of this type of
balun by using lower permeahility beads near
the balanced output. He also increased the
length considerably. For operation from 80
meters to 10 meters, he used 28 inches of
beaded coax. For 160 meters to 10 meters, he
used 36 inches of beaded coax. With
Belrose's suggestion of connecting beaded
coaxes in parallel on the low-impedance side
and in series on the high-impedance side to
obtain a broadband 4:1 transformation ratio, it
would require transmission lines with charac-
teristic impedances of 100 ohms, This means,
for a high-power 4:1 balun using beaded
transmission lines, about 56 inches of bead-
ed line would be required for the 80 to 10 meter
operation and 72 inchesforthe 160to 10 meter
coverage. Fora 9:1 balun these lengths would
even have to be increased by 50 percent!

The guestion that remains is what would
Belrose have said or done if he had compared
the W2DU balun of Maxwell's with the W1JR
balun of Reisert's. He certainly couldn't claim
the advantages listed in his article for the
W2DU balun. Would he still have said that the
type of balun developed by Maxwel| is the best
so far devised? | doubt it,

J. Sevick, W2FMI—1994. In keeping with
the preceding format, | thought it best to pre-
sent my latest 1:1 balun designs at this point.

(Kits and finished units are available from
Amidon Associates, Inc., 2216 East Gladwock
Street, Dominguez Hills, CA 90220.) Except
for one balun that appeared in the June 1993
issue of CQ, the others are presented here for
the first time. Since | have favored Reisert's
design throughout this article, the first baluns
described here are my versions of his tech-
nigue of coiling small (but high power) coaxi-
al cable around a low-permeabilty ferrite
toroid. For my wire versions | could have used
all sorts of adjectives to describe them, such
as Guanella, two-conductor, choke, and cur-
rent. But in the process of writing this section,
| thought Belrose's adjectives were the most
direct. Using his words, | call my wire versions
of the 1:1 balun simply bifilar toroidal baluns.

Photo F shows two versions of Reisert's bal-
un. The one on the left uses the cross-over
shown in fig. 5. Since no difference in perfor-
mance at HF was noticed without the cross-
over, a continuous-wound one is also shown
on the right. The main advantage in the HF
band with the cross-over winding is purely
mechanical. Having the input and output con-
nections on opposite sides of the toroid is not
only more convenient, but it also offers a much
stronger method of mounting.

For operation from 1.8 MHz to 30 MHz, 10

turns of small coax such as RG-303/U, RG-

142B/U, or RG-400/U are wound ona 2.4 inch
OD ferrite toroid with a permeability of 250. If
the useis limited from 3.5 MHz to 30 MHz, then
a permeability of 125 Is recommended, since
it would yield a slightly higher efficiency at the
highend. If one wants the highest possible effi-
ciency and limits the operation from 14 MHz
to 30 MHz, then a permeability of 40 is rec-
ommended. With loads grounded at their cen-
ters, these conaitions were found to give
ample margins (handle a VSRW of 3;1 without
any appreciable flux) at their low-frequency
ends.

For ease of winding, | found the TY-RAP
CABLE TIES very useful. Two were used at
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MF)'s world famous 3 KW Antenna Tuner

If you won't settle for less . . . here IS the ﬁnest 3 KW tuner money can buy!

The MFJ-989C is not for everyone.

However, if vou make the
investment, you'll get the finest 3
KW antenna tuner money can buy.

Here's why . .
Massive Transmitting Capacitors

You get two massive 250 pt
transmitting variable capacitors
with detailed logging scales. They
can handle amps of RF current and
withstand 6000 RF volts because
the plates are smoothed and polish-
ed and have extra wide spacing.

Precision Roller Inductor

A precision roller inductor lets
you tune your SWR down to the
absolute mintmum. A 3-digit turns
counter plus a spinner kno Fwea
you exact inductance contro

Ball bearings on front and back
shafts give you a velvet smooth
vernier feel. Steel end plates and
. shafts give you lifetime durability.
You won't have arcing problems

with this roller inductor.

MFJ)'s deluxe 300 Watt Tuner

- oy
= i S - - —

. i -
—

MFJ-949E  More hams use the MFJ-949E than
$s14995any other antenna tuner in the world!
Why? Because you get proven
reliability, the ability to match just about anything
and a one vear unconditional guarantee.

You get a lighted peak and average reading
Cross-Needle SWR/wattmeter, antenna switch, 4:1
balun for balanced lines, 1.8-30 MHz coverage and
a full size dummy load that easily handles 300

watts of abusive une-up power.

New B position antenna switch lets you
pre-tune into dummy Joad to minimize QRM,

The inductor switch 1s desngned to withstand
extreme voltages and currents--it's not an underrat-
ed off-the-shelf switch that can put you off-the-air.

Each MFJ-949E aluminum cabinet is
chemically etched to strongly bond MEFJ's tough
baked-on paint. You won't find a tougher, longer
lasting fimish anywhere.

MFJ's new 300 Watt Tuner

MFJ-948 If you don't need a dummy load but

$1 29°5 want m’a' the other features of the MFJ-
949E, choose the MFJ-948 for $129.95, The MFI-
948 features a peak reading lighted Cross-Needle
meter with a built-in lamp switch, one year uncon-
ditional guarantee and is made here in the USA.
MFJ's smallestVersa Tuner
The A
MFI-901B is our H;FJ H:EE
smallest —-5x2x6 59
inches —-(and most afford-
able) 200 watt PEP tuner -
when both your space and your budget is limited.
Great for matching solid state rigs to linear amps.
MFJ's artificial RF Grnund
F reatﬁ!;_ MFJ-93
artificial S 95
ground. Elimi- 79
nates or reduces RF hot
spots, RF feedback, TVI/
RFI, weak signals caused
by poor RF grounding. Also electrically places a
far away RF ground directly at your rig by tuning
out reactance of connecting wire.

used for high current connections

and a new core gives you excellent accurate SWR and
RF properties for mmimum loss.

MFJ-989C 53 4995

Wide, low inductance straps are meter w1u1 200 and 2000 watt ranges.
[ts new directional coupler gives you

MFJ's super value Tuner

MFI1-941E __ The new MFEJ-941E gives you a
$1099- 300 watt PEP tuner thal covers every-

thing from 1.8-30 MHz -- plus you get
a lighted cross-needle meter, antenna switch and
balun . . . for an incredible $109.95.

Antenna switch selects 2 coax lines (direct or
through tuner), random wire, balanced line or
external dummy load. 4:1 balun. 1000 volt
capacitors. Measures 10%x27%:x7 inches.

2 Knob Differential-T"Tuner

MFJ-986 The MFI-986 Differential-T™
s gs 2 knob tuner uses a differential
289 capacitor to make tuning foolproof
and easier than ever. It ends constant re-tuning
with broadband coverage and gives you minimum
SWR at only one best setting. Handles 3 KW PEP.
Roller inductor makes uning smooth and easy.
Turmns counter lets you quickly re-tune to frequency.
MF]J's lighted peak and average reading Cross-
Needle meter reads forward and reflected power in 2
ranges. Current balun reduces feedline radiation and
forces equal currents into antenna halves that are not
perteﬂiihdlanced Covers 1.8-30 MHz. $13 s/h.

‘s random wire 'l'llner

Operate all MFI-16010
bands anywhere $s399s
with any trans-
ceiver with the MFJ-16010. It
lets you turm a random wire
into a transmitting antenna. 1.8-30 MHz. 200
watts PEP. Ultra small 2x3x4 inches.

. New!
MFJ-934

*169°

Artificial ground and full feature 300 watt
1.8-30 MHz antenna tuner. Has lighted

Cross-Needle Meter. 4:1 balun for balanced lines.

An artificial ground can turn a random wire
into an effective antenna that really works.
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power readings
over the entire 1.8 to 30 MHz range.

Antenna Tuner/Artificial Ground | Fre e

Super Heavy Duty Balun

You get a super heavy duty cur-
rent balun for balanced lines. It's
made with two giant 2'/2 inch pow-
der iron toroid cores and wound
with Teflon® wire connected to high
voltage ceramic feedthru insulators.
It lets you operate high power into
balanced feedlines without core
saturation or voltage breakdown.

Ceramic Antenna Switch
You get a two wafer 6 position cer-
amic antenna switch with exira large
contacts for trouble free switching.
Plus much, much more
You also get a built-in 300 watt
dummy load, full one year

( [ tee, flip stand, all
because firm springs put considerable Cross-Needle Meter aﬁnﬂf&ﬁﬁbﬁﬁgugh blakgd on J
pressure on a plated contact wheel for You get a l:ﬁhted peak and average paint, lockin c.;.m und on all nuts
excellent electrical contact. reading (E.em-ﬁ- eedle SWR/Watt- ﬂnd bolts. 3 . Meter lamp

needs 12 volts. Cumpact 107 ax4'/x 15
in. Made in the USA. Add 513 s/h.
Don't settle for less—-get yours

today!
MFJ's mobileTuner vrio4sD
58955
Don't
leave home
without this

mnfn!e tuner! HEWL an uninterrupted trip as the
MFJ-945D extends your antenna bandwidth so
you don't have to stop, go outside and adjust your
mobile whip.

Small 8x2x6 inches uses little room. Lighted
Cross-Needle SWR/Wattmeter makes tuning easy
while in motion. Has lamp switch. 1.8-30 MHz.
300 watts PEP. Mobile mount, MFJ-20, $4.95.

MFJ's versatile 1.5 KW Tuner

MFEI1-062c  MEJ-962C lets you use your
$2 2995 barefoot rig now and have the capacity
to add a 1.5 KW PEP amphiher later.
You get MFJ's l;ghted peak and average reading

Cross-Needle SWR/Wattmeter. It reads forward and
reflected power in 2 ranges. Covers 1.8-30 MHz.
Plus . . . 6-position antenna switch and Teflon®
wound balun with ceramic feedthru insulators for
balanced hines. 107/ex4'/>x14%s 1n. Add $13 s/h.
MFJ's portable/QRP Tuner
Tunes coax, \jp1.071 v
balanced lines, 95 ""j
random wire ‘89 - '& '
|.8-30 MHz. Cross-Needle -
SWR/Wattmeter has two switchable ranges: 30
and 300 or 6 wart ORP range. 6x6'/2x2'/2 n.
MFJ's VHF or UHF Tuners
MFJ-921 or MFJ-924 |+ i e e
56995 I = _‘o Q Ql
MFJ-921 covers 2 Meters/ 220 MHz. MF]-
924 covers 440 MHz. SWR/Wattmeter. 8x2'/>x3
in. Simple 2-knob tuning for mobile or base.
MFJ Catalog |
Nearest Dealer/Orders: 800-647-1300

Technical Help: 800-647-TECH(8324)
* 1 year uncundﬂiunal guarantee *30 day money back
guarantee (less s/h) on nr—::lers from MFJ » FREE catalog

Box 494 Miss. State, MS 39?&1‘
(6013 323-5869: 8-4:30 CST, Mon_-Fn
FAX: (601) 323-6551; Add s/h

. . . making quality affordable
Prices and specifications sutyect to change © 1997 MFJ Exerproes, In

J MF]J ENTERPRISES, INC




Photo I- Two low-power versions of the bifilar toroidal (Guanella/cur-
rent) 1:1 balun capable of handiing the output of practically any HF
fransceiver. The balun on the left has the cross-over

each end. Also removing the covering on the
outer braid helps. Since about 24 inches of
cable is wound on the toroid, starting with at
least 32 inches is recommended. Of the three
cables noted above, | found RG-303/U cable
the easiest to wind and connect. Although it
only has a single-thickness braid (the others
have double-thickness braids), its power rat-
ing is still the same—9 KW at 10 MHz and 3.5
KW at 50 MRz.

The next high-power design is shown in
photo G mounted in a 4°L x 3'W x 2.25'H Bud
CU 234 aluminum box. It has 10 bifilar turns of
No. 12 H Thermaleze wire on a 2.4 inch OD
ferrite toroid. As with the Reisert versions
before, a permeability of 250 is recommend-
ed for 1.8 to 30 MHz, 125 for 3.5 to 30 MHz,
and 40 for 14 to 30 MHz. One wire is also cov-
ered with two layers of Scotch No. 92 poly-
imide tape in order to raise the characteristic
impedance to 50 ohms. With this added insu-
lation, the voltage breakdown of this twin-lead
transmission line compares very favorably with
RG-8/U cable (4000 volts). Inorder o preserve
the spacing, the wires are also clamped
together about every 2 inch with strips of
Scotch No. 27 glass tape s inches wide and
a littie over 1 inch long

Two “economy” versions of the high-power
bifilar toroidal balun are shown n photo H. The
ane on the left shows the windings crowded
on one-half of the toroid. The one on the right
nas the same positions of the input and output
connections by using the cross-over Their
performances are identical. Both baluns have
10 bifilar turns of No. 14 H Thermaleze wire on
a 2.4 inch OD ferrite toroid. The choices of per-
meability. which trade-off bandwidth for effi-
clency, are the same as those used In the two
previous high-power designs. As was men-
tioned at the beginning, the word "economy”
refers to economy in labor.

This balun, which also handies the full legal
hmit of amateur radio power, has a small trade-
off in igh-frequency response. Since no extra
insulation 1s used. the characteristic imped-
ance of two tightly-clamped No. 14 H Therma-
leze wires is 45 ohms. With one layer of Scotch
No. 92 tape it increases to 50 ohms. But for
most of the HF band, the difference in perfor-

mance between baluns using transmission
lines of 45 and 50 ohms should be negligible.
Even without the extra insulation the voltage
breakdown should compare very favorably
with the smaller, high-power coaxes used in
the Reisert versions (1900 volts).

Photo | shows two low-power versions of a
bifilar toroidal balun capable of handling the
output of practically any HF transceiver. One
has a cross-over winding and the other a con-
tinuous winding. They both have 10 bifilar tums
of No. 16 H Thermaleze wireona 1.25inch OD
ferrite toroid with a permeability of 250. Since
efficiency is not a major problem in low-power
use, | found no reasan to suggest the other two
versions, which use lower permeabilities. It is
interesting to note that two tightly clamped No.
16 H Thermaleze wires have a characteristic
impedance close to 50 ohms, Therefore, this
small balun (particularly with its short leads)
has a very good high-frequency response.

Photo J shows two medium-power versions
of a bifilar toroidal balun capable of handling
the full legal limit of amateur radio power under
controlled conditions—when the VSWR is less
than 2:1. Being smaller than its larger (2.4 inch
OD) counterpart, its heat-sinking capability,
and hence power rating, is less. As before, one
balun uses a cross-over while the other does
not. Each has 8 bifilar turns of No. 14 H Ther-
maleze wire on a 1.5 inch OD ferrite toroid. The
ferrite permeabilities and expected band-
widths are the same as with the other high-
power baluns. Since the average magnetic
path length in the core is about two-thirds that
of the 2.4 inch core, only 8 bifilar turns are
required in order to produce a similar low-fre-
guency capability. Even though the character-
istic impedances of their bifilar windings are
45 ohms, their responses on 10 meters should
be somewhal better than the "economy” mod-
gls. since the lengths of their transmission lines
are shorter (18 compared 1o 24 inches).

And now a few words on what sort of effi-
ciency one can expect m trading-off low-fre-
quency response by using lower permeability
territe cores, From earlier studies? it was found
that the efficiency (with sufficient choking so
onty transmission line currents flow) is related
lo the permeability, the voltage drop along the

Photo J- Two medium-power versions of the bifilar toroidal
(Guanelia/current) 1:1 balun capable of handling the full legal limit of
amateur radio power when the VSWRH is less than 2:1. The balun on

the left has the cross-over

length of the transmission line, and the fre-
quency. The higher the permeability and/or
voltage, the greater the loss. Additionally, the
higher the permeability, the greater is the loss
with frequency. It was also found thatl a per-
meability of less than 300 was necessary in
order 1o obtain the very high efficiencies of
which these devices are capable.

From the results of the studies, here are
some efficiencies that might be expected from
ferrites under matched conditions:

1. With 250 matenal, an efficiency near 99
percent! at 1.8 MHz and 97 percent at 30 MHz.

2. With 125 matenal, an efficiency near 99
percent at 3.5 MHz and 98 percent at 30 MHz.

3. With 40 matenal, an efficiency of 99 per-
cent at 14 MHz and at 30 MHz.

When a balun is exposed to a high imped-
ance resulting in a VSWR of 2:1, the voltage,
and hence loss, increases by aboul 40 per-
cent. Witha VSWR of 4.1 the loss doubles. With
a VSWR of 10:1 the loss is more than three-
fold, Since limited data was obtained in this
study,? these increases in losses with increas-
es in VSWR couid very well be greater.

Summary

In preparing this article | was quite surprised
to still see the ferrite- and powdered-iron-core
1:1 balun designs that have been available in
the literature and eisewhere since 1964. They
not only had poor low- and high-frequency
responses, but they were also susceptible to
flux in the cores at their low-frequency ends
Furthermore, since they only used single-coat-
ed wires, they were also prone lo voltage
breakdown. No doubl, these designs were re-
sponsible for the poor reputation that the balun
has had for many years.

It wasn't until 1978, when Reisert published
his article, thatl a balun became available with
all of the attributes of a good design, namely:

a) Is efficient because it uses a low-perme-
ability core.

b) Has sufficient choking reactance to meet
its low-frequency requirement.

¢) Is not prone ta fiux in the core (and hence,
saturation) since it has no third winding.
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MiF) ACCESSORIES

msaCommct
size speaker for crystal clear audio.

No need to remove your handheld from
vour belt to talk or monitor calls. Clip it near
your ears so you can easily hear every call

ith the volume turned down.

First-rate electret mic element and full
s1ze speaker gives superb audio on transmi
ind recieve. Earphone jack, PTT, light-

eight retractable cord. Gray. 1Y4x2x3 in.

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

Speaken’Mm ﬂwtﬁ&'
umfortably in your hand and has a full

MFJ-283, MFJ-285, |
EI"/ Mics R\ 112851, MFJ-285W,

MFJ-287 or MFJ-287L

Mﬁfzﬁég’ ; These tiny MFJ Spﬂaker/Mws are so (¥

% 2495 small and so lightweight you'll forget
they're there -- until you get a call.
xcellent audio from electret mic 1
element and speaker. Has swiveling lapel 1§
/pocket clip, PTT button with transmit
LED, earphone jack, lightweight
retractable cord. Available with L or
regular connector. Tiny 2x1'ax"/a in.
Order MFJ-285/MFJ-285L for ICOM,
Yaesu, Alinco; MFJ-287/MFJ- 287L for
Kenwood; MFJ-283 for split L Connector also

FJ Artifi :lnl ltl'-' Grnund

rround that eliminates or reduces RF
ot spots, RF feedback, TVI/RFI, weak
ignals caused by poor RF grounding.
Greatly improves your signal if
ou're using a random wire or longwire
ntenna with an ineffective ground.
Electrically places a far away RF
rround directly at your rig by tuning
ut reactance of connecting wire.

O Meter CW Transceiver

Throw this 2.
ny MF] 20 Meter
W Transceiver in a corner of your

iefcase and enjoy DXing an
gchﬂm wherever you go. You get
high performance superhet receiver,

: sl;al filter, RIT, AGC, vernier tuning,
detone, speake:r up to 5 watts output,
s mi/full break-in, much more. Free
anual. See free MF] catalog for 40,
0, 17, 15 Meter versions, keyer, audio
Itcr power pack, tuner, antennas.

I"l,l! Radio TV Handbook" says

I ]-1{}24 is a " first rate easy-to- operate
Ctive antenna...quiet...excellent dynamic
ge...good gain... low noise...broad
squency coverage... excellent choice.”
ount it outdoors away from elec-
ical noise for maximum signal, mini-
um noise. Covers 50 KHz - 30 MHz.
Receives strong, clear signals from
all over the world. 20 dB
attenuator, gain control,
# ON LED. Switch two
8 receivers and aux. or active
® antenna. 6x3x5 in. Remote
has 54 inch whip, 50 ft.

coax. 3x2x4 in. 12
el s iy
290" MFI-1024 Ry
ross=-Needle SWII Mel'er

MFI-815B
150"
Peak/

erage Cross- B

=edle SWR/

attmeter. Shows SWR, forward/

flected power in 2000/500 & 200/50

att ranges. 1.8-60 MHz.

Mechanical zero. SO-239

nnectors. Lamp uses 12 VDCor 110

AC with MFJ-1312, $12.95.

Teflon® is a registered trademark of Duponit”

R

plug Alinco; MFJ-285W fnr IC-W2A. available - order L model.

34" MFI-1701 MFIJ-1702B ‘19" MFJ-108B  *24°% MEI-112
Select any of several antennas from your operating desk with these MFJ-108B dual clock has sepa-
MF]J Coax Switches. They feature mounting holes and automatic rate UTC and local time displays.
grounding of unused terminals. One year unconditional guarantee. Huge 5/8 inch LCD digits are easy-to
MFJ-1701, $34.95. 6 position antenna switch. SO-239 connectors. -see. Brushed aluminum frame.
50-75 ohm loads. 2 KW P P, 1 KW CW. 10x3x1'%zin. DC-60 MHz. MFJ-112 shows hour/minute/

MFJ-1702B, $21.95. 2 positions plus new Center Ground. 2.5 KW  second, day, month, date, year at any
PEP, 1 KW CW. Insertion loss below .2 dB. 50 dB isolation at 450 MHz, QTH on world map. 12 or 24 hour
50 nhmjhﬁﬁ q$n5 9114!;};!-1 702BN, $31.95, N caﬂtneiﬂ{.gh ﬂC—;jI GHz.  display. Daylight saving time feature.

MFJ-1 osition cavity switch with lightning/surge II’IEI'EI'
protection. Center rmum:ip 2.5 KW PEP, 1 KW CW. 50 dB isolation at MFJU;IZTE! SWWIIH
500 MHz. 50 ohm. 6‘!4::4‘;'1111 ain. MFJ-1704N, $69.95, N connectors. ,2‘9“

Mfﬂr ”N"IF/M s Covers
MF] has a full line of dummy . . 2 Meters ”

loads to suit your needs. Use for and 220 MHz. 30 and 300 Watt scales.
tuning to reduce needless (and Relative field strength 1-250 MHz,
lllﬂg al) QRM and save your SWR above 14 MHz. 4'/2x2"4x3 in.

finals. > i 5
MEFJ-260B, $29.95, VHE/ 5% MEI260B $59% Ml Code Practice Oscillator
HF. Air cooled, non-inductive 50 ohm resistor. SO-239 connector. 300

MFEJ-557
Watts for 30 seconds, derating curve. SWR IES% than 1.3:1 to 30 MHz, “ 24
1.5:1 to 150 MHz. 2'/2x2'/2x7 in, MFJ-260BN, $34.95, N connectors. MFJ-557 Deluxe Code Practice
MFJ-264, $59.95. Versatile UHF/VHF/HF 1.5 KW load. Low SWR to Oscillator has a Morse key and
650 MHz, usable to 750 MHz. 100 watts/10 minutes, 1500 watts/10 oscillator unit mounted toeether on a
seconds. SWR is 1.1:1 to 30 MHz, below 1.3:1 to 650 MHz. 3x3x7 in. heavy steel base so it sla}rsgput on your
MFJ-264N, $69.95, N connector. MFJ-5803, $4.95, 3 fi. coax/ PL-259. table. Portable. 9-volt battery or 110

MFJ Low Pass Filter MFJ lambic Paddles VAC with MFJ-1305, $12.95.

FJ Deluxe Iambi E Earphone jack for private practice,
Suppress J-704 dl:ﬁ .;l f.;.; Eifa Eﬁl] ¥ hgijgﬁvﬁf tone and volume controls for a wide
TVI, RFI o8 Paddles u
tglgﬁhuné and 39 range of range of sound. Speaker. Adjustable
other interference adjustments o o B gfﬁm?éﬁ%ﬁ%ﬁ :E e
by reducin in tension ! Pw o 4
ugwanted ; and contact | MFJ Mlll‘l'lple M Outlet

harmonics going to your antenna. SP4cing,

9 poles, MFJ's exclusive Teflon® self-adjusting "'l'ﬂiﬂg
Dielectric Technology™ nylon and steel needle bearings, '
capacitors, hi-Q inductors, ground contact points that almost never Use your rig's 12 VDC power
plane shielding, RF tight cabinet need cleaning, precision machined  supply to power two HF/VHF rigs and
gives excellent TVI/ RFI frame and non-skid feet on heavy six or more accessories with this MFI
rotection. Full [g,ga] power chrome base. For all electronic CW hfﬂ'h current mulﬂpiﬂ DC outlet.
8-30 MHz. Mounting tabs.  keyers. fs pairs ?f ]30 fﬂmd?;fﬂ}é :lllﬁdlng
sts separately fuse
Full Color FAX MFJ/Bencher Keyer spx[:rltcheg fisad pairs for accessories.
Use your MFJ-1214PC The bestof all CW  MFI-422B  DC voltmeter, "on" LED, RF bypas-
computerand $149°% worlds --a deluxe MFJ '134" sed, 6 ft. of 8 guage power cable. See
transceiver tﬂ geenge Keyerusing a WS free MFI catalog for more DC outlets.
receive, digp ay o Ry o i; - Curtis B044ABM B == ..
and transmit . ”h Chl matcl;:nm act LI FWntenrMmHFJSéfofim
brilliant full color news photos e that fits SN, 2
and mcrefx-:hhle WeFAX weather nght on the Bencher iambic r aralo
maps with all 16 gray levels. Also paddle! Nearest Dealer/Orders: 800-647-1800
receive/transmit RTTY, ASCII Iambic keying, speed (8-50 Technical Help: 800-647-TECH (8324)
and CW. wpm), weight, tone, volume * 1 year unconditional guarantee 30 dayquney back
Animate weather maps. controls. Automatic keyer or guiraniee "‘-‘55 s/h jnﬁWEFRIISE “]“ﬁ]
Display 10 global pictures semi-automatic ("bug" )/tune Em: 404, Miss, State, MS 39762
simultaneously. Zoom any part of mode. RF proof. 4’!3::25!315 /2 in. 323_5359 8 4:30 CST. Mon-Fri.
picture or map. Manager lists MFJ-422BX, $79.95, keyer : (601)323-6551; Add $6 s/h
over 900 FAX stations. Automatic only for mounting on your Bencher  MFJ . | nmkmg quality affordable
picture capture and save. paddle. F"r'mc.;andspm'tﬁ.l:ﬂinm subject o change © 1993 MF] Enterprises, Inc.
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d) Has a 50 ohm characleristic impedance
and thus maintains a 1:1 transformation ratio
with-a 50 ohm load,

e) Has a good voltage breakdown capabil-
ity (1900 volts).

f) Can handle a mismatched and/or unbal-
anced load.

Succeeding investigators, however, failed
to see the advantages of his design and pro-
posed their own. Surprisingly, they belonged
to two distinct groups. One favored “air-core”
baluns and the other "choke” (beaded-coax)
baluns.

The main argument given by the "air-core”
followers was that their balun would never
experience the problems with saturation while
the "ferrite-core” balun would. The Reisert bal-
un, however, is a current/choke type balun
which could only have flux in the core by the
imbalance (inverted L) current, which is much
smaller than the transmission-line currents. In
fact, with any degree of choking reactance by
the coiled transmission line, the imbalance
current (s essentially negligible. Therefore,
saturation is not a concern with a balun such
as Heisert's. But in all fairness, it should be
pointed out that with the 4:1 current/choke and
voltage baluns it 1s a different story. All three
of these types of baluns have a "magnetizing
Inductance” in their low-frequency models
and hence a possibility of saturation with a
poor design.

The advocates of the "choke” 1:1 balun
claim that their beaded-coax balun can't sat-

urate, while the bifilar (current) toroidal balun
can. Thisis entirely wrong, since they are basi-
cally the same kind of structure—neither has
a third conductor which could allow a flux-
causing currentatthe very low-frequency end.
But of all of the attributes listed above for the
Reisert balun, the first one has the "choke’
balun at a disadvantage in the HF band. Since
Its transmission line is not coiled about a toroid,
It does not have the multiplication factor of N
(due to mutual coupling), where N is the num-
ber of turns, while the toroidal balun does.
Therefore, higher-permeability beads are re-
quired In order to obtain sufficient choking
reactance. This results in lower efficiency.

And finally, | am quite sure that some read-
ers of this article will disagree with my views
andfor think they have better designs than
those of the Reisert baluns and the ones | pre-
sented here. If so, | encourage them to re-
spond in print. In this way we will all benefit
from the new information.
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battery pack
where batteries are our only busiess!

aPIGX ine.

the only thing low about our charge is the cost...

1-800-634-8132
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] Qne i’earWanﬁm-y
B Matched cell construction
B Case re-build service

B Long life, extended operating time
B Made for HAMS, by HAMS

Add $4.00 Shipping & Handling for first battery.

$1.00 for each add battery - ULS. only
Connecticut residents add 6% tax.

Available
Jrom your
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115-1B Hurley Road ¢ Oxford, CT 06478 ¢ (203) 264-3985 ¢ FAX (203) 262-6943
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Correction To February Article

In the February issue of CQ on page 28,
“A Subsequent Look At 4:1 Baluns,” also by
W2FMI, fig. 2 was incorrect. The pictorial rep-
resentation of the 4:1 Ruthroff (voltage) balun
IS as shown here.

Balancec
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" Dawn of
A New Day

PCI-4000/M
Now with RTTY, AMTOR,
PACTOR and CLOVER

Now you can get all HF modes in a single card for your
PC. The HAL PCI-4000/M lets you send text and computer
files at CLOVER SPEED, or rag chew with the group on
RTTY,. AMTOR or PACTOR.

Digital signal processing
is the key to the flexibility
of the PCI-4000/M. Menu-
driven software makes it
easy for experienced
operators and beginners
to get on the air quickly.
Get on CLOVER, RTTY,
AMTOR, and PACTOR
with the NEW PCI-4000/M
from HAL.

Requires 286 or higher PC

PCI-4000/M
It’s CLOVER and MORE!

Order yours today!
List Price $1095
Amateur Net ONLY § 995

1 HAL Communications Corp. 4
. P.O. Box 365 E
Urbana, IL 61801-0365
. Phone (217) 367-7373
FAX (217) 367-1701
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CQ REVIEWS:

The High Sierra Model HS-100

The name High Sierrais a relatively new
one to amateur radio. However, their new
antenna is probably one of the most tried
and tested concepts around today. Brief-
ly, the antenna is primarily designed for
low-frequency, 80 through 10 meter mo-
Dile work, but there are many more uses
tor the antenna

In my long career of working with anten-
nas | have only seen a few that were com-
pletely tuned from the operating position

'_i‘echmﬁ Editor, CQ. 1500 West Idaho
St., Silver City, NM 88061

Antenna

BY LEW McCOY,* W1ICP

By tuned, | mean an antenna that is tuned
to resonance so that all reactance in the
antenna feedpoint is cancelled out at the
antenna. This is an extremely unusual
procedure, to say the least. At this point
| need to bring a littie history into this prod-
uct review

Many years ago—over 40—an ama-
teur name Don Johnson, WEAAQ), took a
strong interest in mobile operation and
constantly experimented with many de-
signs, always looking for the ideal anten-
na. In fact, Don wrote a book entitied 40
+ 5 Years of HF Mobiling (published by

World Radio Books, P.0O. Box 189490,
Sacramento, CA 95818). This book cov-
ers his work, including a homebuilt model
of the antenna described here. There are
well over a thousand of Don’s model DK-
3 antennas in use, and this is not an exag-
geration. The High Sierra HS-100 is an
extremely well-made version of the DK-3.
So what is the antenna?

The HS-100 is an antenna that is base
mounted (see some of the photos), Just
above the base is a hollow aluminum tube
that encases a coll, the coil being 16 inch-
es long overall. It consists of 160 turns

The High Sierra antenna mounted on my trailer. Note the con-
venience of the gate hinge for support. Of course. | do not use
this when I'm moving, because the antenna is mounted high

This is the antenna mounted for mobile operation.

48 » CQ = April 1994
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FT-1000D / FT-1000
A 200 watt HF XCVR with dual RX, au-

tomatic antenna tuner, buill-in power
supply, and more! The deluxe model
also features a TCX0O, 3 additional -
ters, and full dual RX (any two bands);
the standard model has dual in-band
R Both are excellent radios ... Call

FT-8980 / FT-930DC

A 100 wan HF XCVR with automatic
antenna luner, digital peak filter, CW
keyer, IF shifi. noich filler. noise blank-
ar, 90 memones, and more! The AC
model also features a buill-in power
supply, DC input jack, and a S00Hz CW
fiter. Both are greal pedormers .. Call

FT-B90AT
A 100 walt HF XCVR with CW keyer,
32 memones, IF shift, noich filter, DC
tenna tuner that will tune almost any-
thing! The great tuner and compact sze
make this radio an exceflent choce for
mabie operation ...

g

FT-T36R / FT-T67TGX

The FT-736R s an all mode 2m70cm
base ng. One open siol lor 6m, 220
MHz. or 1.2GHz. The FT-767GX 5 an
all mode HIF ng with Thwee open siols for
6m, 2m, or 70cm. Both radkos are ex-
celient, versatie performers Call

FT-5200 / FT-5100

Two 45 walt 2my70cm FM mobie rigs
The FT-5200 has 28 memones, CTC-
5SS encode, and an optional front panel
separabon kil. The FT-5100 has 94
memones and dual n-band R Both
are great mobde ratos Call

FL7000 500 watt HF ampifier .
FT-11  2m tiny hand-held
FT-280 2m al-mode XCVR
FT-411 2m hand-heid

FT416 2m hand-hald

FT-470 2m/70cm hand-held
FT530 2miT0cm hand-heid
FI-&50 12-6m al-mode ...
FT-747 HF =i mode XCVR
FT-840 HF af mode XCVRH
FT-2200 2m FM mobde (45W)
FT-2400 2m FM mobile (45W) _
Please call for more Yaesu ilems.

EEEEEREERERE

TS-950S5DX

A 150 wall HF XCVR with cdual n-band
recenve. all mode igital signal proces-
SOf, MCTOpIOcEssor controlied automat-
ic anienra tuner wilth memones, built-n
power supply, hegh stability crystal os-
cillator, CW kayer, 100 memones, and
more! An excellent performer Call

TS-850SAT / TS-850S

A 100 wait HF XCVR with DC input. 100
memones, IF shift, pass band tuning,
tonal all-mode digital signal processing
unit. The AT model includes an aulo-
mabc antenna luner. Both radios are

-

TSAS0SAT / TS450S

A 100 watt HF XCVR with DC input, 100
memones, [F shift, nolch filtar and more.
Optonal all-mode digital signal proces-
sor. Optional filers can be installed in
two IFs. The AT moded comes with an

TS-50S

A tmy 100 watt all-mode HF XCVR with
100 memones, general coverage RAX,
multifunction hand microphone, and
much mom! The TS-50 is the smallest
HF radio in the world; a top-nolch HF
mobile pedomer .............ee00en. GBI

Isoloop HF loop antenna ............. 329
MM-3 / PK-232 .....ccconriannnee,. 16315
PK-900 / PK-B8 ................... 448139
PCB-88 / SWR-121 ............. 149/359

ASTRON
AMPS

MODEL ICS PRICE
RS-20A 16 20 80
RS-20M 16 20 112
RS-35A 25 35 144
RS-35M 25 35 162
V5-35M 25 a5 179
RS-50A 35 50 219
RS-50M 35 50 239
VS-50M 35 S0 249

A=Plain M=Meters V=variable DC

KANTRONICS

KAM: al-mode TNC 309
KPC-3 tiny packet TNC 110
Please call tor Kantronics software.

RF CONCEPTS
223

2m amp (2-30) 129

2m amp (0-40-150-170)

2-315

259
2417 2m amp (45170) 249
270 2mv70om amp (2>30) 219
2T0H  2mTlcm (20200125) . 729
4110 70cm amp (10=100) 330
4-310 T0cm amp (30=100) 310

229

V-8 2m amp (1-0U) ..

LOCAL AND TECHNICAL HELP:

C.0.D.
MC / VISA

TM-742

A 45 watt 2m/70cm FM mobile radio with
100 meamones per band, CTCSS en-
coder, and more. The radio has one
opan axpansion slot for an optional 10m,
Bm, 220MHz, or 1.2GHz band module,
and an optional seperation kit ... Call

AMERITRON
AL-80B / AL-B2 ............, 1049/1695
AL-811/ ALB1TH .............. 585/685
AL-1500 / AL1200............. 215011695
ALS-500M / ALS-600 ....... 6951120

MFJ

207 /208 /249 /346 ... 79/89M179/169
401 /407 /1 4228 / 451 .. 496911979
400 /492 [ 493 / 564 ... 149/89129/49
815/ 817 /8018 / 845D . . 69/89/59/89
S41E /948 /949E .. 99119139
962C /986 /989C .. .. .. 209/259/299
1224 / 1268 / 1284 L
12788 /12708 / 1289 ... 259M119/59
1728/ 1786 / 1796 .. 24218165

:

E
:
)
|

COMET

B10/B20 / B2ONMO . 36/49/48
CAZX4FX / CAZXAMAX ... 29179
CAZX4WX | CATI1ZEF ..

DIAMOND

SG2000 / SGT200NMO 80/80
SGT500A / SGT800 B0/99
F142A / F22A /F23A 120299145
NR770HA / NR770HNMO ... 57/60
NR7TTORA /NRTO0A ... 5785
X200A X300A 133/149
XS00HNA / X510MA 219179

TH-22 2m tiny hand-held . Call

TH-28 2m hand-heid ............ Call
TH-78 2m/70cm hand-held Call
T™M-241 2m FM mobile ... Call
TM-732 2m/70cm mobile Call
TR-751 2m alkmode mobile ..., Call
T5-140 HF maobile XCVH ......... Call
TS-690 HF/6m mobile XCVR ... Call

TS-790 2m/70cm basa XCVH ... Call
UT-50 6m unit- TM-742 .......... Call
uT-220 220MHz unit- TM-742 ... Call
Please call on other Kenwood ltems

BUTTERNUT

HF2Y [ HFBVX / HF5B ... 149/159/259

HFaVX BO-6m, 9 band verical ... 199
« New! Butternut CPK add-on kit »
No adials for HFEVX [ HFaVX 49

M= ENTERPRISES

2M7 /2M12 / 2MCP14 . B9116M43

2MEWL /2MCP22 ............... 159199
2M18X00( / 432-9WL ... 20BM35
440-18 / 436CP30 _................ 99/206
B108G /B215G .......... ... 1TO280
B1016G / A1015G . 2897319
B2530G / B2560G 549879

DI1010ON / D30T0N

ALINCO

DJ-180T / DU-580T 209/389
DR0T 309
DR-600T / DR-1200T 5997245

TIMEWAVE

DSP-0 DSP filter (standard) _169.00
DSP-50 DSF filter (deluxe)... 275.00

* All steel construction.

U.S. TOWERS

= Highest quality, best selling

* Towers all self-support. crankups available.
MODEL MIN. MAX. WINDLOAD PRICE
MA-40 22'%" 40 FT. 10 SQ. FT. 629.00
MA-550 22'1" 55 FT. 10 SQ. FT. 999.00
MA-770 23'10° T1FT. 10 SQ. FT. 2249.00
MA-850 24'6" 85 FT. 10 SQ. FT. 3489.00
TX-438 22'6" 38 FT. 18SQ. FT. 919.00
= | TX-A55 210" 55 FT. 18 SQ. FT. 1385.00
1 | TX-472 238" T2FT. 18 SQ. FT. 2279.00
=1 | TX-489 24'4" 89 FT. 18 SQ. FT. 3959.00
- | HDX-538 22'6" 38 FT. 30 SQ. FT. 1175.00
-1 | HDX-555 220" 55 FT. 30 SQ. FT. 2079.00
% | HDX-572 238" T2FT. 30 SQ. FT. 3559.00
. =, | HDX-589M 249" 89 FT. 30 SQ. FT. 7119.00
! In CA add 6% sales tax, please call for an accurate shipping guote.

ROTATORS

Onon OR-2300 (35 Sq) .. 999
Orion OR-Z300D (35 Sq. 1099
Telex HAM IV (15 Sg.)

Telex Taitwster (20 Sgq)

Telex HDRID (25 5q.)

Yaesu G500 (esrvabon)

Yaesu GBOOS (21 Sq)

Yaesu GBOOSDX" (21 59
Yaesu G1000SDX* (23 Sq.9
Yaesu GZ7T00SDX* (34 S
Yaesu G5400° {(az/el) ... ...
Yaesu GS-23' RSZ3 confrol ..
Yaesu GS-232° RS232 controé
Please call for prices other rotaiors.

CUSHCRAFT

1382 /1782 / 2682 ....
10-3CD / 10-4CD
12-4CD / 40-2CD
15-3C0 / 154C0
20-3C0D / 20-4CD
A3S / A4S/ APBA =l .
AR-E/ AR-10/ AR-270 ...
ARX-28 / ARX-4508
CS-28M /| CS-14TM
CS-270M / CS450M ..............
N L - .. crciisrysesssspfiosprost
RS FT T AVE ..coonrranrassssnssrssse Lol
Please call for Cushcraft prices.

ELEX / HYGAIN

ARSI 58NEEY

000022228288

THI11DXS 5S5beam ...........cccvae 850
TH7DXS 3 band beam........... 650
THEMK2S [ EX-14 ..oiiiriine 530/410
2188 satelite system ........ 325

Please call for Hygain crankup towers.

ALUMINUM

6063-Té32 DRAWN TUBING

0.D. WALL L.D. COST
aJ78" 058" 259" 35/Ft.
500" 049* 402" ASFL.
500" 058" .384° S50/F1,
625" .058" 509" 55/F1
J50" .058° BI4" 65/Ft,
B75" 058" 759° T5/Ft.
1.000" .058° BB4* BO/F!
1.125" 058" 1.008° S0/FI
1.250" 058" 1.134° 1.10/F
1.375"° 058 1.259° 1.20/F1
1.500" 058" 1.384" 1.40/Ft
1.625" .058° 1.509° 1.60/F
1.750° 058° 1634 180
1.875" .058° 1,759 1.90/F.
2000 058 1884 1951
2125 058 2009 205F

In B and 12 lengths; & ship via LIPS,
12 ship via truck or air freight collect.
6061-T6 EXTRUDED TUBING

188" Sobd 157F1
1.125° 058" 1.0049° 70/
1.250° 058 1.134° 851
2000 120" 1.760" 260R
2000 250 1500 4.10FH
2. SO0 1200 2.260° 3.25/71
3000 065" 2870 2201
3.000° 120" 2760 3B5R

in &, 12, and 24" lengths. 6 ship UPS
12' and 24" ship truck / air collect

ORDER TOLL FREE: (800) 272 - 3467

(Z14) 422 - 7306

FAX:

TEXAS TOWERS

ROHN TOWER

25G 145G / 55G ... 6BSNSANST
AZSAG2 [ Z25AG3 | 25AG4 . 94/94/95
45AG2 / 45AG4 ... 1BONB6
ASI5G (AS455G ... ... 30/74
EF2545 / EFBX ... 3757399
FK2548 / 58° / 68" . 1350/1450M1 485
Fr4544' / 54' | 64" | 1775N 95072075
GGK25G2 /| GGK45G2 ... 325350

HBX40 40" tower (10 Sq.") 325
HEX48 48 tower (18 Sg.') 450
HBX56 56 tower (10 Sq.") 589
HDBX40 40" tower (18 Sq.") ... 429
HDBX48 48" tower (18 Sq.) 579
COAX & CABLE
ANDREW HELIAX®
127 . 249Ft 78" ... . 599FL
conneciors: 1/2° . 32.00 78" ... 78.00
COAX
G086 (9913 equivalent) .. A9FL
9096 (stranded 90886) ... B5/FL
RG-Z213U (B267 equnvalent ... J9FL
RG-8X (mini RG-8/) . 25IFL
RG-38CU ....... I " . -
BARE COPPER WIRE
14 gauge siranded ..., ... 10/FL
14 gauge flex-weave ... 15FL
ROTOR CABLE

7 conducior (2-#18, 5-#22) ...... .20/FL.
B conductar (2-4#18, 6-422) ... .25/F1.
heavy duty 8 (2-416, 6-#18) ... AS/FL

PHILLYSTRAN

NONCONDUCTING GUY CABLE

HPTG12001 (12008) ............... .39/FL,
HPTG21001 (2100#) ............... A8/FL.
HPTG40001 {4000#) ............... BOIFL
HPTGE7001 (67004) ............... BOIFL
end kits 2100/4000/6700 ... ..., 4/5/6

GUY HARDWARE

JMGEHS guywire (3900#) ... JA8FL

1/4EHS guywire (67004) ......... 21/FL
31M16CCM cable clamp ... 55
14CCM cableclamp ... ... 65
1/4TH thimble ... o2
316 preformed bDig gnps SO L
1/4 prefonrmed biggnps ............ 3.49
502 guy nsulator 449
12X0EE wmbuckle ... 11.95
1/2X0E] umbackde ... 12.95
1/2012EE tumbuckle ... 13.95
12X128] tumbuckle . 14585
GARI0 / GASE04 Anchor 30720
Kiesn safety belt (SM L XL) 69.95

CARBON STEEL MASTS

WALL 5 1w 15 20
12 29 55 8 99
18 49 95 138 179
25 - 129 - 249

Dont be fooied by aluminum masts!
The typical yield strength of our 2° 0.0,
galvanized steel masts is §7,000psi.

PRICES, SPECIFICATIONS, AND STOCK QUANTITIES ARE SUBJECT TO CHANGE WITHOUT NOTICE. PRICES LISTED DO NOT INCLUDE SHIPPING COSTS. TEXAS RESIDENTS ADD 8.25% TAX

(214) 881 - 0776

M-F: SAM-5PM
SAT.: SAM-1PM

1108 Summit Avenue, Suite #4 Plano, TX 75074



with a total inductance of approximately
120 uH. A 66 inch whip is mounted above
the antenna, although the whip length is
not critical. The overall length will depend
on the flexible whip top length, but the an-
tenna with a 66 Inch whip is approxi-
mately 9 feet from top to base.

So far what | have described is some-
what like a conventional, center-loaded
whip antenna. However, that far from tells
the story of this remarkable system. In-
side the coll—that s right, insidethe coll—
is a 12 volt DC motor. The motor is used
to drive the coll assembly up or down,
shorting out unused portions of the coil.
In other words, the coil has turns shorted
out to bring the overall antenna into com-
plete resonance.

The coil assembly is driven up or down
by the motor. Incidentally, the 12 volt DC
motor is controlled via a double-pole,
double-position, center-off switch (more
on that in a moment).

o0 what Is the result in simple, easy-to-
understand English? We now have an an-
tenna that can be remotely controlled,
and can be brought into resonance on
any frequency between 3500 kHz (the low
end of 80) clear up to 29,700 kHz (the
high end of 10), And to spell that out even
further, it means that we have an anten-
na with a 1 to 1 SWR, or very close to 1
to 1, with a matched condition on any of
these frequencies, which of course

includes MARS frequencies. You can
quickly see why | say this is an unusual
antenna.

My review model of the High Sierra an-
tenna was mounted on one end of my 28
foot travel trailer. | used it on 80 through
10 meters running 50 watts with a Ten-
Tec Scout. | consistently got 5/9 reports
or better on all the bands. My installation
consisted of a novel mounting method as
shown in the photos.

The antenna comes with a base ta-
pered rod about 5 inches long which fits
into a mating taper at the bottom of the
antenna. The antenna coil is enclosed In
an aluminum tube, and coming out of the
bottom of the tube at the base are three
leads—two for the motor control and a
ground lead. The base unit mounted on
the bumper shown inthe photo is not what
| used. | wanted to be able to install the
antenna so that the base was near the
roof of my trailer. However, | wanted easy
access to mounting or demounting the
antenna, which meant no ladders or
climbing. | bought a gate hinge and
mounted it on the wall of the trailer just a
foot or s0 below roof level. The tapered
pase mount of the antenna was installed
on the leaf of the hinge. | also made sure
| had good electrical connections
(ground) to the metal body of the trailer.
| ran two leads for the 12 volts DC into the
trailer along with the short RG-58 cable.

Next | connected the two 12 volt leads
to a double-pole, double-throw switch,
center off, and then the switch to the same
12 volt supply that runs the rig. The switch
changes the polarity of the leads to the
motor, making the coil raise or lower,
shorting out turns as required. | had an
SWR meter installed and started out on
20 meters. It was interesting to start the
motor, hear the antenna coil move, and
watch the SWR drop from infinity down to
1.2to0 1. There was a pile-up on an African
station, but | thought, nothing ventured
nothing gained. No, he didn't come back
on the first call, but he did on the third.
That gave me a lot of satisfaction, so |
moved around the band, making several
contacts.

| then switched to 40 meters, ran the
coil in this case down to a 1 to 1 maich,
and proceeded to work stations. | grad-
ually worked through all the bands, and |
must say, it was a real pleasure to use a
resonant antenna at all times.

Getting back to the construction of the
High Sierra HS-100, the coil is wound on
an insulated form using 10 turns per inch
at about 1.8 inch diameter. It is this coil
form that travels up and down. At the top
of the coil is a special "O" type ring that
shorts out the unused turns (see photo).
Also, the antenna is provided with a clear
plastic cover that travels up and down
with the coil. The cover serves to weath-

CONTACT YOUR
FAVORITE DEALER

THROAT MIC
WITH EARPIECE

BASE
MOBILE
HAND-HELD
ANTENNAS
& EAR+TALK

A New Source

For Top Quality

Radio Accessories

At A Reasonable Price

5730 MOBUD SAN ANTONIO TEXAS 78238

EXCELLENT
VOICE REPRODUCTION

DOES NOT PICK UP
BACKGROUND NOISE

MODEL T-05

YAESU, ICOM, ALINCO
MODEL T-05K
KENWOOD

CALL FOR
DEALER INFORMATION

GENESYS PRODUCTS GROUP, LTD.
TEL (210) 521-6868 FAX (210) 647-8007
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New Handheld

Radio Belt*
For Handles

This convenient, integrated
pouch/belt securely holds and
protects handhelds. Made of
comfortable, lightweight and
durable nylon-lined neoprene.
Uses quick-release buckle and
has an extra pocket for a spare
battery or other personal items.
Great for emergencies, hiking
or public service events.

Money Back Guaranteed

ﬂnly$1 995

Order Toll-Free

1-800-860-1175

or send check or money order to:

[uneBelt

2601 Arbor Place, Cincinnati, OH 45209

CIRCLE 132 ON READER SERVICE CARD
Cav YVou Saw It In D)




o by Valor Enterprises, Inc.

EXCELLENGE 1711 Commerce Drive
Piqua, Ohio 45356

VAED’V% Phone: (513) 778-0074

L 1 Fax:(513) 778-0259

lDl.rr new WDRLDWIDE RADIO
ATLAS will help make your q._ldﬂ.r

QSO's  more fun and| gycilable In book form!

interesting. When you talk to | our new book

l—_ VECTRONICS
20 A Division of

OUR PRODUCTS ARE
MANUFACTURED
USING AMERICAN
MADE COMPONENTS
AND ASSEMBLED N
THE USA

MEET YOUR MATCH!

Spectacular Antenna Tuners from
VECTRONICS...the Technology Leader!

* 300 to 3kW PEP
* Precision Quality

e Qutstanding Value VC-300D

HFT-1500 VC-300DLP
» New HFT-1500 Antenna * Cross-needle metering for
Tuner with digital bar FWD/REV/SWR readings.
g.r.ph madlnn of pﬂa“ = .S, ant # 5,121,“?4
SSB power up to 3kW. « VC-300 DLP has 300 W
» Direct gear drive counter load built-in.
and roller inductor for « AN INDUSTRY FIRST -
accurate repeatability. Switch through tuner into
« Dual balanced directional dummy load to avoid on-
wattmeter for accurate air tune-ups.
power readings. * Heavy duty components.
* 5Kv variable capacitors * Chemically treated
with vernier drive. aluminum finish and pem
*« Chemically treated nuts to avoid self-tapping

aluminum finish and pem Screws.
nuts to avoid self-tapping » Baked epoxy paint finish.

Screws. * Lexan reverse printed

+ Baked epoxy paint finish, front panel for a scratch-
proof finish.

VALUE PRICING!...SHIPPED FO.B. PIQUA, ORIO
« VC-300D Antenna Tuner 300 W ............... $179.95
e VC-300 DLP Antenna Tuner 300 W/D Load ..,.., $149.95
* HF-1500 Antenna Tuner 3kW PEP with roller

Inductor and digital bargraph ................ $399.95

DISTRIBUTORS/DEALERS WANTED!

ALL PRICES AND SPECIFICATIONS SUBJECT
TO CHANGE WITHOUT NOTICE OR OBLIGATIONS.
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NOW HEAR THIS!

FINALLY!
High-Powered Sound from your HT.

are now
at’s right,

includes ail .5.

an overseas ham you will]Siates, all Canadian Provinces,
know more about Nshlunmu{:anhumicnmdtm

. Includes radio and | Caribbean! Maps

city

mfmﬁnhmm
information!

dedglers,

PEEFECTF'DRTEAVEL More than 175

Lok g.c o .
FBenterpnses CATALOG 2.
23801 NW 1st Ave. T e s

Ridgefield, WA 98642-8830
CALL TODAT’ 1(800) 377-2339

ealer Inquines Weicome
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BOOK ORDERS

M@W@U electronics inc.

HmAUﬂlﬂ BU{]STEH*HH

M]TE— SHUT-OFF iTAP“E THIEGEH

NEWFEATURES
* Tape Trigger ®
(automatic logging)
» Auto Polanty
Switch
»{nput Level
; Ad}ustmﬁ:_r o

Model HTS-2

2417 Jet View Circle, Tampa, Florida 33634

Phone: (813) 885-6091 Telex: 289-237 (NAVL UR)

Fax: (813) 885-3789
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[ ooking down at the "O™-ring decoupling collar. The coil moves
up and down inside the aluminum tube.

A closeup of my hinge mounting method for my trailer. It is

important to keep the ground lead and the coax ground lead

close together. The two DC leads are merely dressed down
and into the trailer (along with the coax feed)

erproof the innards of the antenna. Atthe one point | found that |hadanSWRof 1.6  strictly fixed system. | see this antenna not

pase, inside the antenna, is a tapped to 1 (big deal!).

only as an RV or mobile antenna, but as

matching toroid that provides the per- Don, WEAAQ, mentioned earlier, had a real working unit for condo dwellers
fect—or almost perfect—maitch on all sent me many photos of unusual installa- people who have antenna restrictions,
pands. | say almost perfect because at tions of this system, including many of a etc. | received a phone call from an ama-

Are You In A Rotator Rut?

llm! Aotators Share The Same Features
* Thay Aren't Rugged (built of cast ll'm'l'l-hl.ﬂ'l'll pol metal)

* They Cosl Too Much and They Wear Oul Too Soon

* Thay Have Ho Standard Mouniing Schema [Rolor Platas,
Custom Drilling, Thrust Bearings are axira cost)

« They Freeze Up, Slow Down And Stop Whan Thay Shouldn't
« They Were Dealgned For “Intermittent Amateur Service®

There is an Alternatwe To Rotator Rut!

DID YOU EVER
WONDER WHY THERE IS
A NEED FOR COMPANIES
THAT SPECIALIZE IN
AE-BUILDING ROTATORS
(XA

S R T « Mounts OUTSIDE The Tower,
8 oot At The Top or On The Side
= Full 360" Rotation
= Designed For HEAVY DUTY Use
in Adverse Weather
= All Parts On The Outside;
No Maintenance Nightmare
= No need for rotor plates, thrust
bearings or side mounts
= High Accuracy Control Box
IA With Pre-Set (Point-and-Shoot)
‘T Ring Construction - American Made, Galvanized after
K fabrication. BUILT TO LAST

— O~ THE POSSIBILITIES ARE UNLIMITED!
= . ¢ —<aliing -w-._‘:h“"'"‘ LET YOUR IMAGINATION RUN WILD!

CALL TODD TODAY!

~ T 1-800-TiC-RING

TIC General, Inc.
P.O. Box 1, 302 Third St. East

Thief River Falls, MN 56701
218-681-1119 FAX 218-681-8509
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AMATEUR TELEVISION

GET THE ATV BUG {402~

New 10 Watt
Transceiver

Only $499

Made in USA
Value + Quality

from over 25years
in ATV..W60ORG

Snow free line of sight DX is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easy!

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matches RF
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.

Transmitters sold only to licensed amateurs, for legal purposes,
verified in the latest Callbook or send copy of new license.
Call or write now for our complete ATV catalog
including downconverters, transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.

(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD
P.C. ELECTRONICS Tom (WSORG)

2522 Paxson Lane Arcadia CA 91007 Maryann (WB6YSS)
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Your Personal

Radio Voice Mail

Interface

THE HALCO RVM-100 .

® Connects between your UHF or VHF radio and
a standard telephone answering machine

® Receives your messages when you can’t
be at the radio all day

® \When you have time, simply play
pback your messages.

ORDER YOURS TODAY

Infroductory Price

ONLY $169

HALCO

Division of
HAL Communications Corp.
20, BOX 360

Urbana, IL 61801-0365
Phone (217) 367-7373 FAX (217) 367-1701
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Here we have in place the plastic shield which serves to wealth-
erproof the antenna.

teur asking about an antenna for an attic.
| suggested buying a couple of rolls of
heavy-duty aluminum foil, laying down a
floor of this for a ground, and then mount-
ing the High Sierra over the foil. You could
use a bunch of random radials just as
well—or almost as well. Keep in mind that
the antenna could be mounted on a
condo balcony, grounding to any metal.
You could even mount the antenna hori-
zontally, or at a 45 degree angle with a
small American flag at the ena of the
whip! (Who said antenna restrictions?)
What must be realized here is that this is
a remotely-tuned-to-resonant antenna so
all you need is that switch and an SWRH
meter at the operating position (and a
very small 12 volt DC supply).

A couple of additional points are worth
mentioning here. Running the coll up and
down while listening on your receiver will
quickly determine resonance. As you ap-
proach resonance, your receiver will
come “alive” with signals, and the exact
matching point will be very close. As stat-
ed, | used a 66 inch whip, and this was
slightly long for 10 meters. There is, how-

ever, a "harmonic” resonant point for 10
just a little above the 75 meter point. | pur-
chased a CB whip from Radio Shack and
trimmed it to 66 inches.

The one point that is extremely impor-
tant in low-band mobile work is to reduce
ground losses. In RV work you usually
have a large mass of metal such as alu-
minum roofs, etc., to help. In modern cars
there is a lot of fiberglass and plastic and
a sparsity of metal. Use plenty of bond-
ing straps to bond motor, frame, etc., all
together. In fact, while | have never tried
it, it might not be a bad idea with modern
automobiles to Iinstall a ground system.
This would mean running some “radials”
made from strapping copper Dbraid
around the bottom of the vehicle. The
more you install the better.

A technical fact of life is that If you
reduce the physical length of an anten-
na, you also reduce its impedance. To
show you how important this is just look
at the impedance of an 80 meter whip
compared to an 80 meter dipole. The 80
meter dipole has an impedance on the
order of 70 ohms. Of this impedance

The base of the antenna has a tapered hole which fits down

over the tapered solid bar mounted on the hitch fitting. The

bottom of the solid bar has an insulated washer and is secured

via a large nut (also the coax feed point). This makes an
extremely efficient mount.

something around 68 ohms is the useful
impedance, or radiation resistance, Rr.
Most of the power in the dipole goes into
the 68 ohms to be radiated as useful
power. But in an 80 meter whip that has
been reduced in physical size to 8 to 10
feet, there Is a serious power problem.
The ohmic resistance (lnss) 1s on the
order of two to three ohms, while the Rris
only a small fraction of an ohm!

Let's be generous and say the radia-
lion resistance is a quarter of an ohm
(0.25 ohm) and that the ohmic loss is 2.5
ohmes. Let's assume you are trying to put
100 watts into the antenna. You are work-
ing with a ratio of 25 to 0.25, or 10to 1,
The best you can do with the 100 watts is
lose 90 waltts as heat with only 10 watts
radiated! (And, my example figures are
generous!) The answer as | pointed out
above is to try to reduce the ground loss-
es in a car with metal bonding, etc. [ hat
reduces the loss ratio, putting more pow-
er into the antenna.

With the metal body of my trailer the
ground losses are low, which provided an
excellent signal fram the High Sierra an-
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WHIP

CENTER
LOADING

COIL

DECOUPLER

"HIDDEN TURNS"

LOWER MAST

MOTOR

TOROID MATCHING
TRANSFORMER

COAX TO
TXCVR

Fig. 1- The High Sierra HS-100 anten-
na's composite features.

tenna. Keep in mind that the HS-100 is
not only a mobile antenna, but is also an
excellent limited-space antenna for
fixed-station work. Also, while | have no
idea how many readers are simply short-
wave listeners, the HS-100 would be a
very good shortwave antenna, because
it is continuously resonant from 3.5
through 30 MHz. The price class for the
High Sierra HS-100 antenna is $289 plus
shipping and handling, and it comes with
the base tapered rod. The antenna is
available from High Sierra, P.O. Box
2389 Nevada City, CA 95959 (phone
916-273-3415; FAX 916-273-7561). 1
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Antennas and Systems

John Crovelli, W2GD/P40W: "Print whatever you would like for a testimonial.
The antennas are that good. It's like turning on another amplifier.”

John Olson, KING: "1/2" of radial ice, gale force winds and no damage. Sending
vou somg picturcs!"

® Prc-aligned element-to-boom clamps, so your elements are straight

® Superior strength and lightest weight using 6061-T6 aluminum

® Multi-taper elements (1.e. 20 meters uses 6 or 7 tubing sizes) and tapered booms
® No nced for rope in the elements, as they are carefully designed for wind

® Simple riveted construction for best strength, longevity and clean appearance

® | .owest profile design for your considerate neighborhood

*® [ .owest mast torque and light weight means less strain on your tower and rotator
® No traps or log periodic/phased driven cells means maximum performance

® Each antenna is manually itterated first on the computer for the right design to
achicve the best mechanical construction, as well as electrical performance:; then,
it is ficld tested several times to verify the anticipated results

® Testing includes intentional tough weather conditions, casual operating, DXing,
contcsting. pcrmanent, portable and expedition installations

® We also listen to our customers, which has resulted in the most extensive line of
HF antcnnas ever made available to meet your needs and your dreams

Low band performance is now available for virtually everyone.

You have surely noticed the declining sunspots and the recent articles regarding
low band propagation. Looking at being on the low bands has usually been met
with some disdain, as the typical antennas (i.e. inverted V) usually come up short
in making these bands enjoyable and the usual tribanders leave something to be
desired on 20 meters. Force 12 has available rotatable dipoles for 80 meters that
arc only 58' long. making them affordable and usable. There are also 40 meter
dipoles 44' and 32" long. Consider one of these to enhance your installation:

- EF-180A rotatable 80/75 mtr dipole (58’ long)

® EF-280A, 2 el 80/75 mtr yagi with its 36’ boom is now available.

* 48 MAGNUM 380, 3 el 80/75 mtr yagi is in final field testing.

e EF-140 (44") and EF-140S (32') 40 mtr rotatable dipoles

®* EF-240 and EF-240X 2 el 40 mtr yagis (16" and 24' booms)

®* EF-340 3 el 40 mtr yagi (30' boom)

® EF-420/240 interlaced 4 el 20 mtr and 2 el 40 mtr

¢ 44 MAGNUM 620/340 interlaced 6 el 20 mtr and 3 el 40 mtr

® The "DXer" 20/17/15 mtr monoband performance on a 24' boom

® The Strike Force SBA for 20/17/15/12/10 mtr, no traps, 33' boom;

has to be the best performing 5-band antenna available

Force 12 has more than 45 HF antennas for you to choose from. The new C-3
scrics for the "Classic 3 bands" (20/15/10) will be available beginning in second
quaricr in three models. all without traps: C-3 (18' boom 6 full size elements and
under 30 pounds). the C-3X (24' boom with 7 full size elements including 3 on 20
mtrs) and the C-3XL (33' boom with 9 full size elements, 3 on each band).

There's much. much more to the FORCE 12 story. Call us for a full information
brochurc at (408) 988-2766 or (800) 248-1985. or FAX at (408) 988-2767.
Custom and interlaced are also available. Contact Tom Schiller, N6BT. Tom's got
a bcam with your name on it

Why imagine the ultimate when you can have it?

FORCE 12, part of BUY U.S.A., Inc.
3350 Scott Blvd, Bldg 6102, Santa Clara, CA 95054
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* For Classic Transceivers
* ATLAS, KENWOOD, DRAKE, HEATH
* COLLINS, YAESU, SWAN, TEN-TEC

.| software; tunes with FT-736, TS-790, 1C-970,

L and |C-475/2785; hardware uses one serial
- | portand parallel port from the host computer;
B and works together with other satellite software

| such as PG-AEA, PB, and PG. The ST-1 is

| priced at $399. For more information, contact
Advanced Electronic Applications (AEA), Inc.,
P.O. Box C2160, Lynnwood, WA 98036 (206-
774-5554; FAX 206-775-2340), or circle num-
ber 102 on the reader service card.

Now you can add digital readout to your older
transceiver to get a frequency display more
accurate than many of the newer rigs. The dual
oscillator system gives 100 Hz accuracy. Six
digit LED readout has big .4" digits. Covers
complete range 1.5 to 40 MHz.

e

Model PD-700 $199.95 + $6 shipping/handling U.S. ZiEd ) :
& Canada. Specify transceiver model. For 12-v DC. il et e D
Model PS-90 AC adapter $10. California o
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residents add sales tax,

Send for FREE catalog showing our complete
line: Digital Readout, Noise Bridge, Baluns, SWR

Meters and more.

PALOMAR

ENGINEERS

BOX 462222, ESCONDIDO, CA 92046
Phone (619) 747-3343
FAX (619) 747-3346

IsCWA
Problem?

Held back because you can't do code?
Why? Mental blocks about CW are
easy to overcome with CW Mental
Block Buster. This tape and booklet
program uses hypnosis, affirmations
and mental movies (visualization) to
EXPLODE vour mental blocks.
You've never heard a code tape like
this before. Why waste time banging
your head against the wall with a mere
practice tape—You can explode the
wall with CW Mental Block Buster!
Requires 30 minutes per day for 30
consecutive days to begin to see
improvement. You can learn code! You
can move up! $25.95 ppd (+$3/two-
day delivery) in US

Thank_you for your CW Mental Block Buster tape. It
really works. I fave tried to fearn OW for a period of
31 years. ‘The best 1 could do was 3 wpm...1 passed my
Nowice and then the 13 wpm General—XB2HTH

Hypnosis tapes are not copy-practice tapes.

Order today!

GA residents add 6% sales tax
Office hours after 4:30PM Eastern

B Phone: 404-640-6295 -
——rli

WY FAX: 404-640-8780
MC/VISA mail/fax orders include signature

PASS Publishing, P.0. Box 768821, Roswell, GA 30076
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ENV-50 Systems Modules
From SensorMetrics

SensorMetrics’ ENV-50 systems are power-
ful, stand-alone modules suited for remote-site
sensing and control applications. The family of
modules can monitor and control various con-
ditions. Conditions such as voltage (0-2.5,
0-5, 0-10 volis) and current (4-20 ma) can be
monitored with the ENV-50-VOL. Humidity,
barometric pressure, solar radiation, temper-
ature, and rainfall can be monitored with the
ENV-50-HUM. Wind speed/direction, temper-
ature, and rainfall can be monitored with the
ENV-50-WDT. These modules can operate
independent from the PC to perform rugged
remote sensing for extended periods. They are
powered by a single 7-30 volt power supply.
An optional interface kit is available which
allows the modules to be connected serially;
up to 30 modules can be linked to one serial
port of any PC. Full RS-232/485, multi-drop
capability is standard on all modules.

The ENV-50 systems sell for prices starting
at $379. For more information, contact Sensor-
Metrics, Inc., P.O. Box 1049, Lakeville, MA
02347 (508-946-4904), or circle number 101
on the reader service card,

AEA ST-1 Satellite Tracker

AEA's ST-1 Satellite Tracker offers hands-
off control of antennas and transceiver tuning
for satellite operation. As the satellite appears
near the horizon, the antennas are pointed in
the proper direction and the rig is tuned to the
right up-link and down-link freguencies. As the
satellite moves into the field of view, the anten-
nas track and the transceiver tuning is cor-
rected for the Doppler shift throughout the
pass.

Other features include completely resident
program (TSR) so the user's computer is not
tied up for tracking; automatic control of Yaesu
5400/5600 Azimuth-Elevation rotors; works
with InstantTrack, QuickTrack, and RealTrack

IC-T21A VHF and IC-T41A UHF
Handhelds From ICOM

ICOM's new IC-T21A and IC-T41A hand-
helds utilize elastomer constructionon the side
panels for a grip contoured to fit the user's
hand. They are lightweight (11.1 ounce) and
compact (21/16"Wx 42"H x 11/4"D. A backlit key-
pad allows the user to access multiple func-
tions, and the large display with four selectable
levels of contrast indicates 17 different func-
tions plus battery capacity and the subband
frequency.

The IC-T21A transmits and receives on 144
to 148 MHz; the IC-T41A on 440 to 450 MHz.
Bath have dual-band receive capability for full
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duplex crossband operation between the 2
meter and 70 cm bands. The units scan 33
channels per second/12.5 memory channels
per second. Additional features include the
ability to automatically dial five favorite tele-
phone numbers, built-in pager, code squelch
pocket beep. and tone squelch. They come
with a flexible antenna. belt clip, hand strap,
rechargeable BP-151 nickel-cadmium battery
pack, and BC-74A charger. For more informa-
tion, contact ICOM America, Inc., 2380 116th
Avenue NE, Bellevue, WA 388004 (206-454-
8155), or circle number 103 on the reader ser-
vice card

PortaGrip From PanaVise

PortaGrip from PanaVise Products lets
portable radio users secure their radios while
driving. It holds radios from 1.6 to 2.6 inches
wide with two independently adjustable jaws
that have "sure-grip” non-marring pads. The
body is made of black, high-impact plastic and
mounts to any AMPS-compatible mount. The
PortaGrip is packaged individually or boxed in
combination with a mount for new installations.

Porta-Grips are available through cellular
phone dealers and installers. It is priced at
$24 .95 for the PortaGrip only. Combination kits
are slightly higher. For more information, con-
tact PanaVise Products, Inc., 1485 Southern
Way, Sparks, NV 89431 (702-353-2900), or Cir-
cle number 104 on the reader service card

Kenwood TS-60S
90 Watt, 6 Meter Rig

The new T5-605 transceiver from Kenwood
features 90 watts on SSB, CW, FM modes, and
23 watts on AM; 100 memory channels; DDS
(Direct Digital Synthesizer) with fuzzy logic
control; large LCD panel with digital bar meter,;
auto-mode capability; menu system which sel-
ects custom operating features; AP (Ad-
vanced Intercept Point) for increased receiver
dynamic range; switchable AGC circuit (slow/
fast); all-mode squelch; CTCSS (PL) encode
built in; CW reverse mode; full and semi break-

Say You Saw it in CQ

SIMPLY A CLASSIC

BENCHER HAND KEY

* Individual locking adjustments for arm
height, tension and contact spacing

_~.* Oil impegnated pivot bearings
' = Non-skid rubber.feet

» Solid steel base comes in black or
chrome finish.

CALL OR WRITE FOR FREE BROCHURE!

"RBEACHER, INC.

831 N. Central Ave., Wood Dale, 1L 60191 USA
TEL: 708-238-1183 FAX 708-238-1186

MADE IN USA

e
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Six Function DTMF Controller

Auto-Kall
AK-4

WHEN LUKE TALKS AMPS,
WE DELIVER . ..

24 HOURS A DAY
7 DAYS A WEEK
52 WEEKS A YEAR

LUKE HIGH RF -
CONTINUOUS DUTY l
POWER SUPPLY

S40-A0AMP- 13 8Y
S55-55AMP-13.8V
SE5-ESAMP 13 8Y
SB0-B0AMP.-13.8Y
S100-10CAMP-13.8Y
S35H-ISAMP-28Y
S55H-55AMP.28Y
SESVH-ZSAMP-50V
S55VH S5AMP-50V
OFTIONAL RACK MOUNT .
OPTIONAL S40/555 LCD METER

= Hectrome. Rennirisd = Liass s LIS A

+ Fold Back Corrent Lt = s Y Wartarty

+ Dund Crowhar - Adio » Ciwer Termp Proischon
Resst - 1 Pico Second * (ver Teenp indicator
Lzich - 1 u Second * Crowhar ingdicator

* input Surge Protection * 120240V all models

« [gital LCD VoltiAmp s Commuaus duty with
Meer widispiay hold aptonal fan cooln
optonasl (nod requined 5407555

* Modular Capacitor Armay  Hpawy duty Trensfonmier

« 5oft starl on most models manifaciured in U.S.A

LUKE CO.
7113 NORTH 9 MILE, LAKE CITY. M 45651

61 ts) 229-4551

-
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MoTron 4.5 LiTZ

COMPATIBLE!

= Qutputs: 2 or 3 3tched, 1 or 2 momentary, 1 imed and 1
manuaily rese; group--J atched for remole alarm

 Ditlerent codes lor lurming outputs on/off NOT toggle on/off
fike most others' « Wrong number resel

* 4-0igl access cooe - Can use * up € down

* Muftiple group-call response = On-board 1-amp relay

5445

peT quote
per Quote
515
§75

o AK-4W (wired/tested board) $99.00
o AK-40 (Compiete unit in metal enclosure with in/oul acks,
built-in speaker, efc.) $149.00

Plus §5.00 shmmng & handling
310 Garfield St. » Suite 4

Eugene, OR 97402 @

Call Toll Free 1-800-338-9058 or (503) 687-2118
FAX (503) 687-2492

MoTron Electronics
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/JOIN ARRL

BENEFITS FOR YOU

QST, QSL Bureau Awards, Low Cost Insurance Operating Aids,
Government Liaison and More—Much More!

MEMBERSHIP APPLICATION
Name
Street
City Prov./State PC/ZIP
$30 in U.S. $42 elsewhere (U.S. funds) Persons age 65 or over, upon submitting proof
of age, may request the special dues rate of $24 in the U.S., $36 elsewhere in U.S.

funds. Licensed amateurs age 21 and younger may qualify for special rate, write for
application. For postal purposes, fifty percent of dues is allocated to QST, the

balance for membership.

VISA, MC, AMEX, Discover #
Signature

Call

Expires
The American Radio Relay League

USA

225 Main St.  Newington, CT. 06111
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SYSTEMS.

144-174 MHz

92 dB ISOLATION AT 06 MHz SEPARATION
400 WATT POWER RATING

TX RX SYSTEMS INC.

8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14006
TELEPHONE 716-549-4700 FAX 716-549-4772 (24 HRS.)

See Us At Dayton
Booths 414-415
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19" RACK MOUNT
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VARI-NOTCH® DUPLEXERS
FOR 2 METERS

The TX RX Systems Inc. patented Vari-Notch filter
circuit, a pseudo-bandpass design, provides low
loss, high TX to RX, and between-channel isolation,
excellent for amateur band applications. TX RX
Systems Inc. has been manufacturing multicoupling
systems since 1976. Other models available for
220 and 440 MHz, UHF ATV and 1.2 GHz.

MODEL 28-37-02A
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YAESU SPECIALISTS

« VHF/UHF HTS.
* 2 Meter Mobiles
. World's * Dual Band Mobiles
* Dual Band Handhelds
* Deluxe HF Radios
* Mobile HF Radios
Full Yaesu Line with all your favorite accessories

FI-11R

smallest
2M/440MH2
Handheld

T

@

-
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BRAB

The Radio Place

: 5675A Power Inn RD. Sacramento CA. 95824
916-387-0730 Mon.-Fri. 9-5:30PT Sat. 10-5;30PT Fax 916-387-0744

o
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60th ANNUAL

ROCHESTER HAMFEST

& COMPUTER SHOW
ARRL ATLANTIC DIVISION/NEW YORK STATE CONVENTION

MAY 20-21-22, 1994

MONROE COUNTY FAIRGROUNDS - ROCHESTER, NY

LARGEST HAMFEST IN NORTHEAST U.S.A.
1,000 FLEA MARKET SPACES - 150 EXHIBIT BOOTHS

Tickets: $6 Advance, $8 Door. Flea Market
$5 per space. Tickets good all three days.
Orders to: |. J. Goodman, AF2K, 515
Drumm Rd., Webster, NY 14580. Make
checks payable: Rochester Hamfest. Visa
and MasterCard accepted.

Fairgrounds flea market open noon Friday.
Programming and exhibits start Saturday
at 8:30 a.m. Hotel activities begin Friday
afternoon.

58 « CQ e April 1994

Hotel headquarters: Rochester Marriott
Thruway Inn. Call hotel reservations direct
716-359-1800. For reservations at other
hotels, call Hamfest official travel agent,
Gallery of Travel, 800-724-2046.

Exhibit space inquiry: Call Hamfest office
during business hours 716-424-7184 or
write Rochester Hamfest, 300 White
Spruce Blvd., Rochester, NY 14623, Fax
716-424-7130.
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in; 20 dB attenuator; and more.

The T5-605 is priced at $1209.95. For more
information, contact Kenwood Communica-
tions Corp., 2201 E. Dominguez Street, Long
Beach, CA 90801-5745, or circle number 105
on the reader service card

CAPMAN Skywave
Analysis Package

CAPMAN is a menu/mouse-driven IONCAP
propagation program package wnich aehivers
IONCAP input file construction and manage-
ment, two integrated execute functions, the
ability to view and manipulate huge output
files, and display of multicolor output graphs.
The package allows the user to customize it for
his own amateur station, A full-featured loca-
tion database, indexed on both country name
and call prefix, provides access to over 490
prefixes. The predicted smoothed sunspot
number may be configured and automatically
set for the coming twelve months. Choices of
output include MUF, FOT, S/N, Reliability,
Service Probability, angles of take-off and
arrival at receiver, field strength and modes of
propagation, and more.

The IONCAP program is provided with the
purchase of CAPMAN. The CAPMAN package
Is a 32-bit version and requires an IBM com-
patible 80386 or above. It is priced at $89
shipped inthe US postage paid (overseas plus
$3.50 s/h). For more information, contact
LUCAS Radio/Kangaroo Tabor Software, 2900
Valmont Road, Suite H, Boulder, CO 80301
(303-494-4647; FAX 303-494-0937), or circle
number 106 on the reader service card.

LMR™ Flexible Cables
From Cable X-Perts

Two new 50 ohm low-loss cables have been
added to Cable X-Perts line. The LMR™ Flex-
ible Comunications Cables use a specially de-
signed solid-copper-clad aluminum center
conductor and a foam dielecltric that is mois-
ture and crush resistant, The velocity of prop-
agation Is 89%. Shielding is a tinned copper
braid over a 100% bonded aluminum foil. All
cables come with weather-resistant polyethyl-
ene jacket.

The LMR 400 has an OD of .405, the same
as the 9913, yet has lower attenuation and a
smaller bend radius. It starts at $.62/ft. The
LMR 600 has an OD of .560 that is smaller than
jacketed 'z inch hardline, yet has only slightly
higher attenuations and aboul 30% lower cost
per fool. For more information, send a #10
envelope to Cable X-Perts, Inc., 113 McHenry
Hd., Suite 240, Bufialo Grove, IL 60089, or cir-
cle number 109 on the reader service card.
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ORDER NOW 1-800 4 HOBBY KITS

i dhomesrras FANTASTIC
« 440 MHz FM TRANSCEIVERS
=& Meters

Ramsey breaks the price barrier on FM rigs! The FX is ideal lor shack,
portable or mobile. The wide frequency coverage and programmable
repeater splits makes the FX the perfect rig for Amateur, CAP or MARS
applications. Packeteers really appreciate the dedicated packet port,
"TRUE-FM" signail and almost instani T/R swiiching. High speed packel?
..No problem, Twelve diode programmed channels. SW RF output.
sensitive dual conversion receiver and proven EASY a . Why pay
more for a used loreign rig when you can have one AMERICAN MADE
{by you) for less. Comes complete less case and speaker mike. Order
our malching case and knob sel lor thal pro look.

FX-50 kit (6 Meters)....................5149.95  FX-1486 kil (2 MeIEIS)........cccovrvrviniirieesannens $149.95
FA-223 kit (1 1/4 Meters)............5149.95 FX-440 kit (3/4 MBLers).......c.ooirinimesrviernnms $169.96
CFX matching case set................ $24.95 FXM-1, ICOM/Yaesu style speaker mike .....

2 MTR & 220 BOOSTER AMPS

Here's a great booster for any 2 meler or 220 MHz hand-held unit. Tnese power
boosters geliver over 30 watts of output. allowing you to hit the repeater’s full quseting

while the low noise preamp remarkably improves recepbon. Ramsey Electronics has
sold thousands of 2 meter amp kits, bul now we offer completely wired and tested 2

meter, as well as 220 MHz units. Both have all the features of the high-priced

boosters at a fraction of the cost.

PA-10 2 MTR POWER BOOSTER (10 X power gain)
Fully wired & 1ested .........ccccrmmmmmmiisnsimsmesssssssssssssssssssassssasss s B Gy D

PA-20 220 MHz POWER BOOSTER (8 X power gain) Fully wired &1ested...........ccccooimininiaciniminninens $89.95

QRP AMPLIFIER

For a slick littie QRP boost, use one of
the 20 Watt amplifiers. Needs only
1/2-2 watts of drive for full output,
lingar for SSB, AM or CW operation,
power MOSFETs for high eflieciency
and multistage low pass filter for a
clean signal. Built-in T/R relay lor
automaltic swilching, runs on 12-15
VDC al 2-4 amps. Add our matching
case sel for a complete slation look

Your choice of bands
Specily band: (QAMP-20, 30, 40, BOD)

CQAMP Maiching case set.....512.95

2WAY RADIO
SERVICE

MONITOR

COM-3. the world's most popular
low-cost service monilor. For
shops big or small, the COM-3
delivers advanced capabilities
for a fanlastic price—and our
new lease program allows you 1o own a COM-3 for less than
$3.00 a day. Features » Direct entry keyboard with programmabie
memory « & transmitier frequency counter = LED bar graph
frequency/emor deviabon s (.1-10.000 zV output levels »
High recesve sensdivity, less than 5 pV = 100 kHz 1o 999.9985
MHz » Confinuous frequency coverage + Transmit profection, up
to 100 watts = CTS lone encoder = 1 KHz and extermal modulation.
COM-3 2 Way Radio Service Monitor

$49.95

QRP TRANSMITTERS/HAM RECEIVERS

20, 30, 40, 80M
CW TRANSMITTERS

20, 30, 40, 30M
All Mode RECEIVERS

Join the fun on ORP! Thousands of
these mini-rigs have been sold and
tons of DX contacts have been made.
Imagine working Eastern Europe with a
§30 transmitter—thal's ham radio at ils
best! These CW rigs are ideal mates 1o
the receivers at right. They have two-
position variable crystal control (one
popular ORP XTAL inciuded). one watl
culput and buill-in antenna swilch

Build yoor own mini ham station Sen-
sitive all-mode AM, CW, SSB receivers
use direct conversion design with
NEE02, IC as featured in QST and ARAL
handbooks. Very sensilive varactor
luned over enlire band. Plenly of
speaker volume. Runs on 8Y bafltery.
Very EASY to build, lots of fun and
educational—deal for beginner or old
pro. New 30-page manual. Add the case

Auns ﬂﬂﬂﬂﬂ f;crd DU maicting set for well-filled professional ook
case and set a hangsome hreshed ook
Y our chaice of bands (Specily band: HR-20, HR-30, HR-40,

(Specify band: QRP-20. 30, 40, or BO)...... $29.95 HR-80) ..... I e v S L
Matching case knob set.CQRP......................51295 CHR, Matching case.............. N— 1

~ A

FOXHUNT HEADQUARTERS

Locate hidden or unknown transmitters fasi, The Foxhound direction
finder connects 1o the antenna and speaker jack on any radio receiver,
AM or M from 1 MHz 1o 1 GHz. The anlenna (a pair of dipole
telescopic whips) is rolated until the Null metor shows a minsmum. A
pair of LEDs indicate to turn Left or Right. The Foxhound & ideal to use
with & walkie-taliie. # you wish i0 transmit, go ahead, a built-in T/R
switch senses any transmafled AF and switches Rsedl oul of crcust while
talk. It doesn’t gel any easier than this! We provide all parts except for a few feet of 1/2 nch
VC pipe aviakable at any hardwar e store for a dollar or two. Add our maiching case set for a
complete finished unit. Be the one with the answers, win those transmitier hunts and frack down
those jammers, you'll do it all with your Foxhound.

Add some fun to your club events by having a lransmitter hunt! Foxhunting is a craze sweeping the
nation, bul many clubs are missing out on the aclion because they lack the experlise or ime lo
develop their own foxhunt transmitter. We set one of our mosi devious and sneaky engineers 1o the
task of designing an easy to build and use, yet highly capable Foxhuni transmitter. A snazzy
microprocessor controller has both presetl and programmable transmission characienstics allowing
you 10 easdy sel the difculty level from "beginner™ fo “know-2-al" The SlyFox, FHT-1, is crystal
controfled in the 2 meder band (orystal for 14652 included) with a power output of 5 watls that is
adustable by the controfier. The transmilter is programmed 1o D in CW or add our voce option #
you really want fo aggravale the froops - "Ha ha, you can find me™ Join the fun, gel nd of those
stufty old meetings and picnics. have a foxhunt!

DF-1 Faxhound direction finder kit .......559.95 COF Maiching case set for DF-1 ._$12.95
FHT-1 SiyFox Foxhuni transmitter kit .§129.95 FHID-1 Voice ID option.................529.95
CFHT Heavy duty metal maiching case set for FH T-1

PACKET RADIO

Two new versions are available for the Commodore 64 (P-84A) or the IBM-PC (P-IBM). Easy as-
sembly NO TUNING . Includes FREE disk soltware, PC Board and Full Documentation. Kit form

P-54A §$5095 PIBM.. .. . . 855995 CASECPK. . . 351295

CW KEYER

Miniature
SPEAKER-MIKE

Send perfect CW. Microprocessor keyer features 4 programmable
memaories ol up to 26 words each, lambic keying, dot-dash memory,

5::5u Alrl'r:r?;- vanable speed from 3-60 WPM, adjustable sidetong, keying 1o any ng
Ramsey and | ™ ully RF1 proo!. EAROM memory keeps up to 100 years -
Radio  Shack | ¥Youl go sient before the key! Inciudes built-in touch paddies or use
rigs! Lookang for your own. Easy assembly and maiching case sel avadable for a mice
a handy little | Stalion look

CW-700 Micro keyer kit.._$69.95 MK Matching case set.... $12.95

h. b 1]
Speaker-mie 10 | <o 0 00WT Assembled CW-700and case $89.95

compliment

your FX trans-
ceiver or other
ICOM  style
handie-talkie?
The RHamsey
SM-1 speaker-mike is a beauty. It's only 1 1/2°
wide by 2 172 inches hagh and has a handy ciip
on the back 50 you can easily clip i 1o your
lapel or shirt. lis small internal speaker isn'l
going o break any eardrums bul 1§ very clear

ACTIVE ANTENNA

Cramped for space? Get longwire perfformance with this desktop
antenna. Properdy designed unit has dual HF and VHF circuitry and
buill-in whip antenna, as well as extemal jack. RF gain control and 3V
operation makes unit ideal for SWLs, traveling hams or scanner buffs
who need hofier reception. The maiching case and knob sei gives the
ursl a8 hundred dollar look!

AA-TKit____...524.95 Maiching case & knobset, CAA . §$12.95

SPEECH

STEREO FM
SCRAMBLER

Descramble most scramble systems heard on
your scanner radio or set Up your own
scambled communicalion system over the
phone or radio. Latest 3rd generation IC is
used for fantastic audio quality - equivalent 1o
over 30 op-amps and mixers! Crystal
controfled for crystal ciear sound with 3 bualt-in
2 watl auchio amp for direct rato hook-up. For
scrambile systems, each user has a unil for full
duplex operaton. Communicate in privacy with
the SS-70. Add our case sel for a line
professional finish

SS-70 Scrambler /descramblerkit . 529.95
CSSD matching case set.............. $12.95

TRANSMITTER

Run your own Stereo FM radio station!
Transmits a stable signal in the 88-108
MHz FM broadcast band up 10 1 mile.
Detailled manual provides helplul inlo on
FCC regs. antenna ideas and range o
expecl Latest design features adjustable
ling level inputs, pre-emphasis and
crysial controlled subcamer. Connects 10
any CD or tape player, mike mixer or
radio. Inciudes free tuning tool too! For a
pro look add our matching case set with
on-board whip antenna

FM-10A Stereo transmitter kit...$34.95 | SS-70WT Assembled

CFM Case.whip ant set.._.........512.95 | S5-70 and case set .....................568.85

and has plenty of pop o be heard when wom
There's even a jack on the mike 50 when you

AIRCRAFT RECEIVER

pIuE it n, you slill have the use ol the speaker

jack from your radio. Fits all Radio Shack.

ICOM, Yaesu, Alinco and Hamsey rigs o Hear exciting aireraft

SM-1 Mini-Speaker mike, N communications—pick up planes
Fully assembled.......................524.95 g up 1o 100 miles away! Receives

110-136 MHz AM air band,

smooth varactor tuning superhet

SHORTWAVE with AGC, ceramic fiter, adjustable sgueich, excellent sensithvity and
RECEIVER lots of speaker volume. Runs on 9V battery. Great for air shows or
just hanging around the airport! New 30-page manual detads pelot talk,
too. Add case set for “pro” look
Malching case S8l CAR ...t sse $12.95

MICRO-MIKE | CRYSTAL RADIO

World & emallest FM wirelocs mike Helive the radw FI-EE'I with & ﬂWﬁtﬂl el ke your
Smalier than a sugur cube - nchuding father buill. Uses genuine Galena crystal and
ha“';y and mike. Two sels of 'S.ui catwhisker. Several different types of ’Emﬂ‘ﬂ are busil.
parts supplied in case you are clumsy' | inciuding standard AM broadcasl shortwave and
Termilic audio pick-up (pin drop at 5 k) | even WW [l foxhole style. To compare modern
and transmit range of 300 fi. We include | Semiconductor detectors, we include a diode lor
the battery (watch style), electret mike | COmpansan. Na Euiﬂelrlnt’_:p required arrd_ we gven give
and even a tunin 15{,:! Be a Jam@s antenna ideas. Radio lor Iree, g&t it now belore
Bond and learn SMT too! Clinton taxes it

FM-5 Micro mike kit..........519.95 CS-1 'I:f"_;l'5'|r1| setkid....... i 9 18.85

DR. NI-CAD CONDITIONER/FAST CHARGER

Ouit spending big bucks for replacement battery packs., rejuvenate and condifion your bafteries
for peak capacity. Advanced circuitry has optimized discharge belore charge to elminate
me effect and o condition batteries thal have been poorly cared lor in the past. Quick

2M
POWER AMP

Easy 10 build power amp has B times
power gain, 1W in, W out. 2W in, 16W
oul, 5W is for 40W oul. Same amp as
featured in many ham magazine aricies.

-omplete with all parts, less case and T-
R rela

PA-1, 40W pwramp kit...............534.95
TR-1, AF sensed T-A relay kit....5$11.95

MINI KITS

Ramsey carries a complete line ol low cost,
easy to build, easy o use functional kits that
can be used alone or as building blocks in
larger more complex designs. Mini-kits include
audio amps, tone decoders. VOX switches,
timers, audo alamms, noise-Mmakers and even
shocking kits! Call for our free catalogue!

MORE
KITS
NEXT
MONTH'S
ISSUE

Fantastic receiver thal captures the worid
with just a 12" antenna! Can receive any 2

MHz portion from 4-11 MHz. True
superhet, has smooth varactor tuning.
AGC, RF gain control, plenty of speaker
volume and runs on a 9V battery.
Fascanating Scout, school or club project.
provides hours of fun for even the mosl
serous DXer, For the car, consider our
shortwave converter. Two switchable
bands (in 3-22 MHz range), each 1 MHz
wide—iunable on your car radio dial. Add
some inlerest 1o your dnve home!

Shortwave receiver kit, SR1._.. £29.05
Shortwave convener kit. SC1........527.95
Matching case set for SR1, CSR .. §12.95
Malching case sel lor SCI, CSC ..512.95

j=]
==

charge rapidly brings battery to full charge in less than an hour-just 15 minutes for some types’
And "top-off” charge mode squeezes every last bit of energy inta each cell for the absolute most
capacity. Switch-mode rﬂﬁulatm‘ controls constant current charge while being momitored by a
negative delta-V system that cuts ol the fast charge at the exact point of full charge-batteries
are charged, not cooked! Charges NiCads or NiMH packs from 2 1o 10 cells (easily expanded)
and current capacities up to 10 Amp-hours. Runs on 12 1o 15 VDC. Quit cooking your batteries.
buying new packs, waiting hours for recharge, get a Dr. Ni-Cad today! Avaiable in money
saving kit form or wired and tested with case at a special price. Ki builders: add our maiching
case set for a snazzy firesh

DN-1 Dr. Ni-Cad conditionerfast charger kil ...
CDN Maichingcase set....._.....

DN-1WT Fully assembied Dr. N

e 89,95
S512.85
$89.95

-Cad With CaS€........orweccreree

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

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

TERMS: Satisfaction guaranteed. Examine for 10 days. If not pleased raturn in oniginal form
lor refund. Add $3.95 for shipping, handling and insurance. For loreign ordars add 20% for
surface mail. COD (U.S. only) add $5.00. Orders under 520 add 53.00 NY residents add 7%
cales tax S0-day parts warranty on kil parts_ 1-year parts L labor warranty on wired unils

RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564
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ANTENNAS & ACCESSORIES

A LOOK AT THE SHACK FROM BOTH ENDS OF THE COAX

BY KARL T. THURBER, JR., W8FX

Soft Topics

This month we'll depart from our customary
antennas-and-software mode and instead fo-
Cus on cleaning out the software in-box. We'll
catch up on some of the software develop-
ments found over the past few months, so let's
get started.

Hamshack Software

ASAPS. Jacques d'Avignon, VE3VIA, is on
first this month. He's the North Amernican dis-
iributor of the highly regarded Australian
ASAPS propagation forecasiing software.
ASAPS, which means Advanced Stand Alone
Prediction System, is produced by IPS Radio
and Space Services of the Australian Depart-
ment of Administrative Services. Jacgues sent
me a demo of the program. It's quite impres-
sive, indeed

ASAPS (fig. 1) allows the sophisticated pre-
diction of radio communications conditions in
the HF spectrum, being based on an ioNos-
phenc model developed by IPS and others
The program is designed for use on the |IBM
PC and compatibles.

The prediction program compares favorably
with the standard but much slower IDNCAP. It
allows you to enter a number of prediction input
details for optimum accuracy of predictions
You can name communications circuits, make
long- and short-palh preaicions, and use cus-
tom preset prediction frequency sets

ASAPS also can produce a special output
format, known as the GRAFEX format, which
essentially consists of a table of symbols with
dimensions of 24 hours by 40 freguencies.
Each symbol represents the probability of suc-
cesslul communication at a particular hour
and frequency

In addition to the familiar MUF (Maximum
Usable Frequency), the program also calcu-
lates OWF (Optimum Working Freguency),
ALF (Absorption Limiting Frequency), UD (Up-
per Decile) frequency, and EMUF (E-Layer
Maximum Usable Frequency). The result is a
picture of the probability of successful HF
communications for a circuit,

The price of ASAPS, $275 (U.S.), may be
high tor casual users, but it includes a month-
ly bulletin to update the “T" index used by the
software. For further details, contact Jacques
d Avignon, VE3VIA, 965 Lincoln Drive, King-
ston, ON Canada K7TM 473 (613-634-1519)

SOLAR MAX. ASAPS, which we just des-
cribed, is a real-world propagation prediction
program. On the other hand, SOLAR MAX, by
Bob Brown, NM7M, is a game, albeit one with
a purpose: to raise the level of appreciation
and understanding of HF propagation in DXing
in general and in DX contesting in particular.

SOLAR MAX is played in a contesting mode,
beng designed for knowiedgeable and com-
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Fig. 1- ASAPS propagation prediction software. ASAPS allows you to make predictions of com-

munications conditions in the HF spectrum. The sophisticated program compares favorably

with the standard but much siower IONCAP. and it allows you to enter a variety of input factors

for optimium accuracy of predictions. Various oulput formats are available to meet even demand-
ing commercial prediction needs.

petitive DXers. It pits the DXer against a real-
istic model of the lonosphere that determines
whether the band is open to the reqion. The
game Is played in half-hour intervals, one re-
gion and one band at a time

The output screen shows the results ob-
tained as weill as signal strength at the far end
of the path. The DXer is advised of the score
achieved in each half-hour of operation (three
points for each new multiplier), and he may see
a band-by-band summary of results at any
time. The program even includes a "hall of
fame” ending in which earlier scores are list-
ed and the player has the option of adding his
or her score to the list

Being laptop-portable, SOLAR MAX should
Keep you amused andg interested nc matler
where you are or whatever the weather, solar
or terrestrial. The price is $10 postpaid in the
U.S. and $11 (U.S. funds) in Canada for the
domestic model, it's $13 for overseas airmail
of the export model, Contact Bob Brown,
NM7M, 504 Channel View Dr., Anacortes, WA
98221 for more info.

Electronics Warkbench. One of the most
impressive educational programs | have en-
countered is Electronics Workbench®, Version
3. The trademarked “electronics lab in a com-
puter” offers digital and analeg circuits and test
instruments. It includes both a separate digital

module thal simulates |deal logic circuits and
an analog module that replicates either ideal or
real-world components. In addition to the MS-
DOS version | tried out, the program also is
available for Windows and Macintosh platforms
in nine other languages besides English

Electronics Workbench is rightly billed as an
“electronics lab in a computer.”™ A highly inno-
vaiive simulator, it meets the needs of hobby-
Ists, educalors, and professionals alike. (Photo
courtesy Interactive Image Technologies, Ltd.)
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Electronics Workbench is a realistic laboratory simulator that is used by hobbyists, educators,
and professionais to test and verify circuit designs. It replicates digital and analog circuits and
test instruments. (Photo courtesy Interactive Image Technologies, Lid.)

Electronics Workbench simulates areal elec-
tronics lab, inciuding parts and instrumentation,
and lets you prototype. verify. and test circuits
before breadboarding and actually construct-
ing them. In a real sense the program can save
time, as you can modify component values on-
the-fly to see effects of changes immediately,
and you can save money spent on parts that
might be damaged or destroyed by faulty
design. You can build and test circuits easily
just by clicking and dragging a mouse.

Designed much like a “real” lab, the pro-
gram has a simulated parts bin, a breadboard
and various shelf instruments that actuaily
work. Instrument readings, circuit schematics,
and parts lists can be printed out. The sug-
gested retail price is $299. An add-on com-
ponent mode! library lets you simulate circuits
more realistically; it's $29.95. Also offered is a
$39.50 book/disk set, 150 Circuits, an add-on
with 150 frequently-used circuits

For more information, contact Interactive
Image Technologies, Ltd., 908 Niagara Falls

Bivd. #068, North Tonawanda, NY 14120-2060;
or 700 King Street West, Suite 815, Toronto, ON,
Canada, M5V 2Y6 (1-800-263-5552).

Pop-Up Morse. Pete Smith, N4ZR, is back
in the ham software business with a new prod-
uct, Pop-Up Morse. Pete is familiar to us as the
proprietor of Winner's Edge Software, in which
he developed the Contester software for the
Commodore 64.

FPete left the Commodore software business
about five years ago, with the decline of the C-
64 and the rise of CT as a standard in contest-
ing software. But we remember that he exited
the business gracelully, tying up loose ends,
and ensuring that users of his software weren't
left in the lurch. Pete continued telephone sup-
port and a data recovery service for scrambled
data disks even after closing up shop, and later
placed the latest version of Contester and its
documentation in the public domamn

Pete recently introduced Pop-Up Morse,
full-featured CW keyboard software for simul-
taneous use with other programs. A small (8K)

1-9 speed ¢/N Tone C/B Color P Pause L Loc. R Repeat U Your turn <ESC> Menu

_ Fon Jul 12 13:42:11 1993

A: {Iﬁf ABCDE ISER: 4588

A: H}mfﬂlﬂfﬂiﬂiﬂﬁﬂiﬂﬂﬂ’imlﬁﬂtﬂﬂ MY QSL SURE ES PSE UBS = MW Q

SESSION 2

Fig. 2 h QS0 Simulator you can make contacts with about 200 simulaled “computer hams

L

in 37 countries and automatically have their QTHSs displayed on a map. You can run ordinary

ot

QSOs exchanging information such as QTH, RST, name, weather, equipment details, job, elc
or run contests with abbreviated signal exchanges. It's offered by Gote Lofstedt, a Swedish SWL
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MZ HAMVENTION
TRIBANDER

Two words that excite every ham.

HAMVENTION: the big one, in
Dayton, Ohio, April 29, 30, May 1

and M*will be there with a surprise!
Which brings us to the other word:

TRIBANDER:

here's a few

hints...
® will get you on HF in spite of the

5 year null in the sunspot cycle.
® covers the active bands, 40, 30,

and 20 meters.

® no traps, full legal power
never smoke it.

® 4 3, 2 and 1 element models: a
size for every situation.

® M”s unique computer optimized
design and construction.

Sound interesting? Join us at

Dayton and/or watch these pages

in the coming months.

you'll

Contact M2 or
see your dealer!

~

V1= 7560 N. Del Mar Ave.
Fresno, CA 93711

(209) 432-8873 FAX: 432-3059

CIRCLE 75 ON READER SERVICE CARD

Too Busy To
Learn CW?

No time to "study” CW? CW Lite 1s
the answer, Learn code quickly, easi-
ly, effortlessly as you take a "mental
vacation” once each day. Sit back,
relax, and LEARN CODE while vou
recharge vyour batteries in just a
few minutes. This tape uses hypnosis
conditoning and subliminals 1o
rapidly teach you the code. Much
faster and than mere cop)
practice tapes. You'll be copying
code with the best of them in no time
at all. For those who have NOT tried
and failed with the old fashoned
systems. CW Lite $15.95 ppd (+3/
two-day delivery) in US

L‘ihiL‘l’

Within 60 days after starting with OW Lite, | was
able to copy 15 HPM in ey head. T took iy OW test
and passed on the _,I'i'r.ﬁ ”'_H—"-]'L—;'-ﬂ"tf

Hypnosis tapes are not copy-practice tapes.
Order today!
GA residents add 6% sales tax
Dﬂ“ ice hours after 4:30PM Eastern
' Phone: 404-640-6295

¥/ FAX: 404-640-8780
MC/VISA mail/fax orders include signature

PASS Publishing, P.0. Box 768821, Roswell, GA 30076
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Communications,
Test & Suwveillance

Further » Betier ¢ Fasfer
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Model 3000A $329. Model M1 $229. Model 8040 $679.

Worids most highly advanced hand held

counter, Full Range Pocket Sized Counter Muiti-Function EE_""'_f:h-"p‘j"ta?’E Lounter
* Digital Filter: Reduces false counts « Digital Filter T""?‘ji“?‘?i FfEE“':r"""’ Period, Ratio, Time
no loss of sensitivity » Digital Auto Capture - Auto Hold pplbiadadimini i -

» Digital Auto Capture - auto hold &

, Ry * Digital Filtering to eliminate false counts——
store; works even near strong RF Fields ~ ® Stores & Recalls Frequencies

e Auto Capture/Auto Hold

» Stores and recalls frequencies e 4-5 hr, battery operation c .
e 5.6 hour battery operation 510 Lir b0 OB (515 e 16 ?egr.went Signal Strength Eargraph
™ |‘E,157. . "'-25[:] million counts Der second i . DU:I' 51:' GHI'TI ana MEE OHm INpuUt
for high resolution - 250 MHz direct * 10 cligit LCD with EL backlight amplifiers with AC/DC Coupling,
COuUnt + Polanty, Triggers Level Adj., Low Pass
e 10 Hz to 3 GHz Filter and A'IE':TI_H o ;
» Ultra sensitive bargraph w/ 16 segment B L =
fl.-ird!a.l_, o O5PPM . 0-50°C Ovensized Time
* Muiti-Function Counter with gase Ophtion
FFFWEF y, Period, Ratio and Time e Intemal/External Clock Input
nterva c Satie et onhe HE
» Optional + .2 PPM TCXO- $100. » RS-939 Senal Computer Interface

(305) 771-2050 » FAX (305) 771-2052 » 5821 NE 14th Ave, Ft. Lauderdale FL 333:




CTCSS: 1088.8 Rz
DTHF: 8683273531

Model DC440 Decoder $259.
» 50 Sub-Audible (CTCSStones * [deal for testing two way radios
» 106 Digital (DCS) Codes e Tone log ﬂc:alr'l.‘warz available
* 16 Touch Tone (DTMF) chara- e Exceptional 2x16 character backlit ini
ters/126 character recall display MOdEl 3300 M'Inlcounter $1 29*
* Serial Data Interface e Small size - 1.8" x 45" x 4" deep * Super Compact |
e Update older service monitors * 10 digit LCD - longer battery life
* 1 MHz to 250 MHz direct count for high resolution
(1 Hz/Second)

* Maximized Sensitivity
» Hold Switch to lock display
» Ni-Cad plugs into board - no soldering to change outpack
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Model CF-802 $149.

835 MHz + 10 MHz filter/amplifier. 10 times the pick-up distance
when used with our counters or R-10.

Model R-10 $359.

The R-10 is a unique FM Communication Test Receiver with security
and surveillance applications. 30 MHz to 2 GHz. Measures
deviation and relative signal strength. Demodulates FM

Model APS104 $995.
Tunable band pass filter covers 10 MHz to 1,000 MHz. Tunes

—ontinuously over more than 5 octaves. Increase pickup distance

- - : 5% Ship/Handling (Max $10) U.S. & Canada. 15‘?’
10 times. Ultimate Security Sweeper. outside Eﬂmmama \};53 Master Card, C.O ;

Cash or Money E}rders Dnl}f, All specifications and
prices are subject to change WIthuut notice or

MADE '" THE U.S.A obligation.




Window Help

Exit

Filte Recommendalions

G [f:llﬂ;t' .r.:-:.i.llﬂ{f' Frofile

J YWinSense Main Menu

Choose one ul thesc:

Windows Option Settings by Subject
‘Windows Options by File

‘ Windows Options by Proqram Affected
search by N am;- Spia e

Information: Il "
Cho 1 | Lhoose ane ol INESE,
Choose Windoy, \00SE O

and modiby accl
are related o, 4

Appeatance Oplions
Network Helated Sett
Communications Hf‘flh
Windows Start Up an |
Memory Use and Ma|
Hardware and YOS Cj
‘ Hunning UDOS Progra
Miscellaneaus Uptio

=1

lnformation; } |
These are the options
perormance of Wind:

‘ un under YWindows.

Choose one of these:

Olher

WinSense TS

=t

R
e ||

— e i

YWindows Oplion Settings by Subjeo!

sk as HAM

Mouse and Keyboard
Mullitasking

DOS and DOS Programs
Bypassing DOS and BIOS

Information:

| I ';[li_lljih{_] Memory tor Speed and Memaonry

Fig. 3— WinSense optimizes Windows INI file settings based on recommendations it develops,

or you can safely edit the various control files manually based on an included "knowledge base’

of Windows information. The program includes a built-in INI fife editor, a multi-tevel IN file back-

up system, and a unique file management and comparison feature that lets you identify and
analyze differences or changes in INI files and backups.

terminate-and-stay-resident (TSR) program, it
allows you to log or receive packet spots and
send perfect Morse at the same time on the
same PC. The program uses a standard inter-
face that's compatible with K1EA's CT con-
lesting software, and it keys through any seri-
al or parallel port

Pop-Up Morse has eight 50-character mem-
ories, and it sendsthe full repertoire of prosigns

and English and foreign-language characters,
Including Russian. The $29.95 program is Win-
dows, DesgView, and O5/2 compatible.

For more information, contact N4ZR Soft-
ware, 2003 Sarazen Place, Reston, VA 22091,

OH1AA Logging Software Update. In pre-
vious columns we discussed the Finnish log-
ger that's increasingly being used by Scan-
dinavian and other European DXers; at least

%

Shown /s a sample three-stage amplifier circuit replicated by Electronics Workbench. Note the
on-screen simulated oscilloscope. The on-screen instruments function much like their “real”
workbench counterparis. (Fhoto courtesy Interactive Image Technologies, Inc.)

s s ]

= '::H'--'l-.-.q.-u.un—:-:.-.-.“-_--_-x-_,-—fl

WinSense helps yvou optimize the performance
and usefulness of the Windows operating envi-
ronment. The program recommends anda im-
plements setting changes for the more than
350 Winidows options. Various INI file man-
agement functions afso are offered.
(Photo courtesy SoftLogic Solutions, Inc.)

1000 users are claimed in Scandinavia alone.
Offered by Veikko "Vic" Nieminen, OH1MIE,
the program originally was designed for the
Finnish radio amateur club station OH1AA, and
it handled a maximum of 27,000 QS0Os per log
file (now up to 30,000 in version 6.15).

The package includes a variety of database
utilities, including programs for QSL manag-
ers, QSL labeling, file manipulation, and for-
mat conversion. Documentation in English and
several Scandinavian languages is included,
though it's still minimal. The club requests a
donation of $10 for the program.

For more information, contact Radio Ama-
teur Club OH1AA/Softline, P.O. Box 29, 20101
Turky, Finland.

QSO Simulator and CW Trainers Update,
In previous columns we mentioned the innov-
ative Q50 Simulator and CW Trainer pro-
grams, both offered by Gote Lofstedt, a
Swedish SWL (SM5-7609). New versions of
poth programs now are available.

With QS0 Simulator (fig. 2), by plugging in
your paddle or straight key to your PC's serial
port (or using the keyboard) you can make con-
tacts with about 200 simulated "computer
hams" in 37 countries and automatically have
their QTHs displayed on a world map or on a
map of Europe. You can conduct ordinary
QS0Os, exchanging QTH, RST, name, weath-
er, equipment details, job, elc., or you can run
contests with abbreviated signal exehanges.
You can use the simulator to get some oper-
ating practice before entering the amateur
bands for the first time, or after a long off-the-
air break. You also can use QS0 Simulator as
a game, since your score can be shown after
each session.

Gote also offers CWR (for receiving) and
CWS (for sending) in new versions. With these
CW programs you can practice receiving and
sending Morse code. The computer checks
each character as you type it on the keyboard
or send it with your straight key or paddle,
errors being indicated visually and audibly.
After each Morse session you're shown the
results, as measured in several different ways.
The CWS program even lets you send a
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Fig. 4- Street Atlas USA, CD-ROM based software for the IBM PC, offers a map database of
the entire United States. With it you can zoom in on every city, town, and rural area in the coun-
try. Shown here is a view of the urban area around CQ's Hicksville, New York offices. With high-

er magnifications street

sequence and have your “dits and dahs” ana-
lyzed graphically and numerically, followed by
a playback of the Morse exactly as it was sent.
The three programs can be purchased sep-
arately. The QSO Simulator is priced at $24
(U.S.): CWR and CWS are $10 each. Shipping
and handling is $4 ($2 in Europe). More detaiis
are available on request for an IRC. Contact
Gote Lofstedt at Sim-Data Linko, Djurgards-
gatan 71, 6tr, S-582 29 Linkoping, Sweden.

General Applications
And Utilities

Two from SoftLogic Solutions. Do you know
how to make changes to all-important Win-
dows information files such as SYSTEM.INI
and WIN.INI? For the most part, these files’
contents and manipulation are mysteries to
Windows users, despite their importance to
proper operation of the Windows Interface.
WinSense is a menu-driven software de-
signed to help you maximize the performance
and usefulness of the Windows operating envi-

names become visible.

ronment. It's a tool for fine-tuning, optimizing,
and understanding each important aspect of
Windows. The program recommends and im-
plements setting changes for the more than
350 Windows options, to tune up the INI files
that control Windows, based on user prefer-
ences and a custom system profile.
WinSense (fig. 3) automatically optimizes
these settings based on recommendations it
develops, or you can safely edit the various
control files manually based on the included,
well-indexed online "knowledge base” of
Windows information. The program includes a
built-in INI file editor, a multi-level INI file back-
up system, and a unigue file management and
comparison feature that leis you identify and
analyze differences or changes in INI hies and
backups. This very useful program is $49.95.
SoftLogic also offers Disk Optimizer™ for
Windows. It safely defragments files continu-
ously while you run under Windows (o keep
your disks running fast and smooth. Disk opti-
mizers or defragmenters that run safely in
Windows are few and far between. However,
Disk Optimizer claims to be safe to use, even
while other programs are running under Win-

Qawv Van Saw It In CO

Enjoy NELBA\
CLIMBING _
YOUR TOWER

Are you too scared or too old to climb? Never climb
again with this tower and elevator tram System.
Voyager towers are 13 and 18 inch triangular struc-
tures stackable to any height in 7 1/2, 8 3/4' or 10
section lengths. Easy to install hinge base, wak up
erection Next plumb tower with ieveling DOItS in Dase.
Mount rotor and large heavy beams On Hazer tram
and with one hand winch to top of tower for nonmal
operating position. Safety Iock system operates whie
rasing or lowering At last a cheap, convenent and
safe way to install angd maintain your beam. Ths s a
deluxe tower system that you Can enjoy today.

SPECIAL TOWER PACKAGE-50 fthigh Dy 18° face
tower kit, concrete footifg section, hinged base,
HAZER kit, Phillystran guy wires, turnbuckles, earth
SCrew anchnrs 10" mast, thrust bearing, tool kit,
ground rod and clamp, rateciat 155q. ft. antmnam:l
@ 100 MPH, $1974.95.

HAZER KITS
HAZER 2 for Rohn 25-hvy Quty alum 125 ft

wind load 32485
HAZER 3 for Rohn 25<td alum 85 ft
wind icad 25295

HAZER 4 for Rohn 25-hwy gaiv sti 1650 ft
wind koad 305.95
TB-2S Ball thrust Dearing 2" max mast a8 74.95

satisfaction guaranteed. Cail today and order
by Visa, M/C or mall check. Immediate dellvery.

Glen Martin Engineering, Inc.
Dept. C

RR 3, Box 322,
Boonville, MO 65233

816-882-2734

FAX: B16-882-7T200

CIRCLE 77 ON READER SERVICE CARD

WITH
MANUFACTURERS
WARRANTY
IN US.

{copy available on reqg)

Save on = ALL

Eadlﬂ shack

anners & Radios

3 WAYS TO SAVE

SHIPPFING & HANDUNG
$ASTATES

‘BIG

PRICE REDUICTION

“NO TAX

COLLECTED
495TATES

EEE

'_‘\

PR 43 3208 WITH BATT'S

. CALL
FREE: Lk 3024?53 -SAVE .E::.'“::i

The Dilierence 1s The |'rce

UERADIO

USRadio 377 Plaza, Granbury, TX. 76048
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With Street Allas USA you may choose to use the standard user inter-
face, which includes a main map screen, a small overview map, and a
pushbutton control panel. Or you may select a standard Windows inter-
face, with the function buttons displayed on a ribbon at the top of the
screen, fo increase the size of the main map display. The overview map

and legend can be resized, moved, and turned on and off. (Photo cour-
tesy Del.orme Mapping)

dows in a multi-tasking environment, by skip-
ping files that are in use by other programs.

Still, to be completely safe under certain
conditions, such as when using the “full reor-
ganization” mode, Disk Optimizer automati-
cally but temporanly exits Windows to do the
reorganization under DOS rather than Win-
dows. It's $49.95 also

The two programs are available from Soft-
Logic Solutions; Inc., One Perimeter Road,
Manchester, NH 03103 (1-800-272-9300).

Street Atlas USA. The new Gateway 66
MHz 486 PC that | acquired several months
aqo has a built-in CD-ROM drive. The high-
capacity drive, coupled with the multimedia
and graphical characteristics of Microsoft
Windows™, opens up some powerful new op-
portunities for productively using the PC.

One of these is the ability to use large data-
bases and directories of information, as well
as mapping and graphics-laden software—
data that would otherwise fill up your hard drive
in a flash. One such product that's both fun and
highly useful is Street Atlas USA™, Version 2.0
(ig. 4). It's a computerized street map of the
entire United States.

The CD-ROM based program provides a
highly-detailed, virtually seamiess map data-
base of the whole country. With it you can zoom
in on every city, town, and rural area. The inter-
nal daiabase contains more than 12 million
street segments and 1.1 million geographic
and manmade features, including prominent
mountains, rivers, streams, and lakes.

The maps include city and town names;
highway, street, and road names; railroads;
and countless major buildings and monu-
ments. Elevation contours are displayed to
give you the lay of the land. Amazingly, if you
printed out all of the 646 MB database at the
highest level of magnification, your map would
cover more than 10 football fields!

Street Atlas USA |s easy—even fascinat-
ing—to use. You simply type in the name of a
city and state, telephone area code and
exchange, or Zipcode o zero in on any area
of the country. You can then search for any

street within the map you're viewing. In larger
metropolitan areas block address ranges are
displayed. The latest version has a direct-print-
ing function that lets you print high-quality
maps on any color or black-and-white Win-
dows-supporied prinler.

| enjoy Street Atlas USA, and know that pre-
planning with it—and bhaving a vehicle
equipped with a 2 meter FM rig—I'll probably
never be lost again when visiting a distant and
unfamiliar area. | do, however, question the
currency and accuracy of some of the map
data on which the program relies: my own res-
idential area, for exampie, shows both unfa-
miliar and misspelled street names. Otherwise,
the $169 list-priced program is a very worth-
while Investment.

For information on the program and the pub-
lisher's extensive mapping products (which
include professional mapping and geograph-
ical software and a variety of printed U.S. and
world atlases), contact DelLorme Mapping,
P.O. Box 298, Lower Main Street, Freeport, ME
04032 (1-800-452-5931).

Info Select for Windows. A PIM, or "per-
sonal information manager,” is a special data-
base that allows you to enter, retrieve, analyze,
and cross-reference data, both words and
numbers. A PIM handles “random” bits of infor-
mation you encounter every day, such as
notes, names and addresses, parts lists, pro-
ject plans, and magazine articles. This type of
information often doesn't fit into well-defined
formats as does data that you can place in a
conventionally structured database, but a PIM
can help you deal effectively with this hodge-
podge of stuff.

Info Select is a very capable PIM, both in the
DOS- and Windows-based versions. The pro-
gram is easy io learn, since it uses a data struc-
ture analogous to the familiar “stacks of paper”
in which we tend to accumulate information.

As we pointed out in reviews of the DOS-
based version, the program effectively gives
you the equivalent of a “photographic memo-
ry" by managing all the “random information”
that covers a person’s home, office, or ham-

Street Atlas USA includes a direct-printing function which lets you print

maps of any part of the country at a variely of scales from within the

program. The maps can be printed on any color or black-and-white
Windows-supported printer. (Photo via Del.orme Mapping)

shack desk. Features include phone dialing,
wordprocessing, and database functions; a
computational capability; overviews of your
information; and more.

The Windows version is remarkably similar
to the DOS version, but it now has a new inter-
face that's very fastin a graphical environment,
as well as being more informative, easier (o
operate, and more attractive and configurable
than its DOS counterpart. The new interface
takes advantage of some valuable Windows
features including Windows-based fonts, cut-
and-paste editing, toolbars, and context-sen-
sitive, hypertext help. However, at present
there are no Dynamic Data Exchange (DDE)
and Object Linking and Embedding (OLE)
capabilities, and no support for various word-
processor formats.

The programis list priced at $149.95, but pre-
vious Info Select users can upgrade at special
prices. Contact Micro Logic Corp., P.O. Box 70,
Hackensack, NJ 07602 (1-800-342-5930).

XTree Gold and XTree for Windows. One of
the better “DOS shells” long has been XTree®
Gold. XTree Gold 3.0 is the most recent version
of the popular file management software first
offered in 1985. The new DOS-based edition
offers “power user" menuing, viewing, and
tile/archive/disk managemeni features that have
gone well beyond the features contained in V2.5,
which we highlighted in September 1992.

New features of V3.0 include integrated
PKZIP 2.0 archiving support for faster file com-
pression and extraction, and new disk-span-
ning features allow easy compression of large
ZIP files to multiple diskettes. A new text editor
edits multiple files, while easily cutting and past-
ing text from one file to another. Another handy
feature is “file compare,” which lets you com-
pare the text of two files, highlight the differ-
ences, and automatically launch the text editor
to make changes. Suggested retail is $149.

Rapidly winning favor with savvy Windows
users is XTree® for Windows. The sophisticat-
ed file and disk management program, now in
Version 1.5, lets you easily manage all disk vol-
umes, directories, files, and ZIP archives;
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Mosley TA-53-M For 10, 12, 15, 17, 20

4 Physical Elements

3 Active Elements on 10, 12, 15, 17 & 20 Meters
Good All-Around Performance

No Measuring - Pre-Drilled - Color Coded

No Tuning - All Stainless Steel Hardware

2 Year Warranty
Specification and Performance Data
Forward Gain:
10 Meter 1.9 dbd. '
12 Meter 7.1 dbd.
15 Meter 6.9 dbd.
iiamncd SRem, The TA-53-M was designed to give the Ham who would like to have a 3 element
20 Meter 6.5 dbd. beam on "5§" bands, but keep the size of the antenna to a minimum.
Front-to-Back Ratio:
10 Meter 16 db. The design criteria was: 1. A single feed line. 2. A very broad band capability,
12 M 5 db which will work with the new solid state rigs. 3. An antenna that was as compact
} as possible to justify its use on five bands. 4. To tune it for optimum gain for a
15 Meter 13 db. “6" band beam on a 14' boom. 5. To minimize the interaction of the close
17 Meter 12 db. proximity of the various bands. 6. Build it to withstand any above average
20 Meter 10 db environments.
Powor Ratng: We feel this has been accomplished only at the expense of front to back. We
CwW 15 KW considered this to be the least area of importance considering only one director
SSB 25 KW and one reflector spaced over a 14' boom working on five bands.
eEHy S bl For the ham that wants a heavy duty all around performer the TA-53-M is f
: : or the at wants a heavy all around performer the -M is for you.
HECORMONUSH EORE: SR L) Ao It will equal or exceed anyone's 3 element beam on a 14 foot boom in the areas
SWR at resonant frequency: 1.01 of gain, band width, and construction.
Boom Length: 14 fr.
Turning Radius: 14 ft. 11 in. Even though the beam is on a 14’ boom and we consider it a small, light weight
- : antenna, it is heavier than our TA-33-M and 2 times heavier than some of our
W ot Sh: . ) competitors products. This is due to its extra heavy duty construction. This
Maximum Element Length: 26 ft. 8 in. antenna was originally designed to be used as a "light * weight Military and
Assembled Weight (approx.): 55 Ibs. Commercial antenna; and in our Commercial department it is considered light
Wind Surface Area (in sq. ft.): 6.7 ft weight.
Wind Lond (A standurd 80 MM sitpn We feel it gives a Ham the best of all worlds in a small package.
Shipping Weight (approx.): 66 lbs.
Shipping: UPS
WY S, 15 1OMeter 1.5 1z2Meter |
Sale Price: $626.95 i i i TR
(Plus shipping, handling and insurance) G0 .2 .3k 587 .0 24.8 3 25.0
The TA-53-M can also have 30 or 40 meters added R S | LA
to its front Driven element. This 40 meter kit can be L R e T 18.0 1 2
added at any time. The kit for 40 is the TA-40-KR. { 5 20 Meter
The TA-30-KR adds 30 meters. ' t - |
Sale Price........cccrvreern... $145.95 T e e
(Plus shipping, handling and insurance) "

ToORDER orrequest afree1994 Catalog ; Write or Call:
800-966-7539 or800-325-4016 or800-8-MOSLEY .

Element to Boom mounting uses
our #48 Sand Casted Clamping
e . Block,not a muffler clamp or
For technical information on the TA-53-M or other Mos- some other galvanized bracket.

ley products, Call: 314-994-7872 or Fax: 314-994-78/73.

Mosley Electronics, Inc., 10812 Ambassador Blvd., St. Louis, MO 63132
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ANTENNA
OPTIMIZERS

S %50 1uwmﬂ1 sob
YO 5.0 optimizes monoband Yagi

mdr.nl'lfi'lwmm vumgw

dual driven elements, tapered elements,
brackets, matching networks, skin effect,
reflection, and construction tolerances. YO
mmhu?aghvﬁﬂiupmﬁummHF
to microwave. It runs hundreds of times faster
ﬂmMiHIH‘EG ?Duﬂﬁ:ﬁdmﬁcfulim
accuracy and has been validated
against real antennas. $75. YOC (assembly
language, much faster), $100.

NECNE is 20
L TR

AﬂaﬂlEﬂmaJﬂE+331ﬂ4BED}{md
VGA: others run on any PC. All include extensive
documentation. Visa, MasterCard, U.S. check,
cash, or money order. Add $5 overseas.

Brian Beezley, K6STI
507z Taylor, Vista, CA 92084 . (619) 545-9824

Ham License

Preparation

Written Test Study Manuals
By Gordon West, WBENOA

No-Code Technician ............ccocinerniinne.. 59,95
General Study Manual...................co......$5.95
Advanced Study Manual ...... 99.95
No-Code Technician Theory ................519.95
By Gordon West, WBGNOA
On four 2-hr. audio cassette tapes
No-Code Technician Video Package ......$29.95

Contains 240 page manual by Gordon West,
Part 97 Rules and 90-minute VHS video.
Ideal for Instructors!

Morse Code Test Preparalion
by Gordon West, WBENOA
Each set contains two 2-hr. audio cassette apes.

Code Teacher........0-5WPM..............59.95
General Code.......3-15WPM..............59.95
Extra Code......... 12-21 WPM..............59.95
Morse Academy Software ......................59.95
Learn code at IBM PC!
IBM Compatible Software
Each with 200 page Study Manual
No-Code Technician .........................52995
General Upgrade...............co..............$29.95
Advanced Software.............................529.95

Shipping Charge: Add $1.50 per item.
VISA or MasterCard Accepted.

The W5YI El‘llll|7l
PO. Box 565101 » Dallas, TX 75356
7o 7r2= 1-800-669-9504
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Info Select for Windows™ handles the problem
of addressing and managing “random infor-
mation. " The program affords text processing
where windows of text are viewed, moved, and
accessed by content simultaneously. It fea-
tures “pile of paper™ nole-gathering proce
dures. (Photo courtesy Micro Logic Corp.)

share files between two computers; display
directory and file information in highly flexible
formats; and view datafiles in native formats
from over 50 applications. Other new features
include “Speed Search” in which you can
quickly access a file or directory just by typing
in the first few letters of the name; a menu to
directly launch DOS 6 utilities; and support for
2.88 MB floppy disks.

Bundled with XTree for Windows isthe XTree
Command Center; it provides comprehensive
and flexible “toolbar” capabilities. The toolbars
you create enhance Windows by letting you
launch applications and run macros when you
need them, no matter what windows you have
open on your desktop. The custom "Com-
mandBars" you build can be set up to wWork
within applications, to supplement or replace
the existing toolbars in many applications
XTree for Windows is $99. Special upgrade
prices are available to XTree users on both the
DOS and Windows versions

Previously, the XTree product line was oi-
fered by XTree Company, 4115 Broad St.,
Bldg. 1, San Luis Obispo, CA 93401-7993 (1-
800-333-6561). However, as the result of a
merger late last year, the XTree line now 1S sold
by Central Point Software, 15220 NW Green-
brier Parkway #150, Beaverton, OR 97006 (1-
800-445-4208)

From the Bookshelf

Windows Shareware 500 Book/Disk Set. The
shareware and freeware concepts of software
distribution have done much to make available
useful DOS programs at a fraction of the cosl
of their commercial counterparts. The last two
years have seen the explosion of Windows-
based shareware. But how to evaluate what's
good, what's bad, and what's indifferent?
John Hedtke and a team of reviewers have
examined thousands of programs, carefully
selecting the most useful and reliable share-
ware, compiling it on three high-density disk-
ettes, and including the disks in the 400+ page

book-disk combo, Windows Shareware 500.
The book provides valuable information on IBM
PC shareware, offers suggestions as to the
best places o obtain shareware software, dis-
cusses checking software for viruses, and con-
siders hardware and software compatibility.
Also included in the book is a free introducto-
ry membership and disk for the popular online
utility service, America Online.

Although I'm a fan of book/disk packages,
they all suffer from program cbsolescence due
to long publication lead limes; this book is no
exception. However, to partially eliminate this
problem, John hosts a Windows Shareware
500 section on America Online that includes
updates of many of the programs included in
the book. Also, by the time this appears, a new
edition should be in the works. And yes, John
1Is a ham: he's KD7WS

Windows Shareware 500 is $39.95 and |s
available in hookstores, Or contact Ventana
Press, P.O. Box 2468, Chapel Hill, NC 27515
(919-942-0220).

Packet Power. Dave Wolf, WO5H, sent us
copies of his new packet radio newsleller,
*Packet Power." It's targeted specifically for
the beginning packet buff and also for those
who have been active on packet for some time
but may have missed some of the important
basics. Dave's interesting newsletter includes
basic and advanced operating topics, packet
tips, a system operator (SYSOP) forum. pack-
et BBS suggestions, and considerably more

A 1-year subscription is $24 from "Packetl
Power,” P.O. Box 189, Burleson, TX 76097-
0189 (817-295-6222). Dave ofiers to send a
free sample issue of his packet newsletter to
CQ readers upon receipt of an SASE.

CRB Research Update. In the December
issue of Popular Electronics we authored a fea-
ture article entitled “Super Resources for Hams
and SWL's." In it we discussed several useiul
and educational radio calalogs as well as a
number of popular radio resource DOOKS and
equipment buyer's guides, mentioning some
27 sources in all.

One longtime resource, especially for SWLs
and scanner users, that we overlooked was
CRB Research. CRB is, in turn, a source for
about halt of the resources covered in the arti-
cle, CRB has been publishing to and supplying
the hobby communications market since 1967,
offering a wide variety of hobby and proles-
sional books and other publications to SWLs,
scanner owners, and amateurs. They publish a
large, regularly updated catalog of "neat radio
stuff” that's free for the asking. For a copy con-
tact CRB Research Books, Inc., P.QO. Box 36,
Commack, NY 11725 (516-543-9169).

PHCP Forum Open on CompuServe. \We
have mentioned the consolidation of several
technical book imprints under the Prentice Hall
banner. These imprints include Que, Sams,
New Riders, Alpha, Brady, and Hayden, all
familiar industry names in their own right.

Through a new PHCP Forum on the Compu-
Serve online service you can access technical
support, disk updates, and additional infor-
mation on books published under these PHCP
imprints. You can download hles, address
questions to the publisher and book authors,
and even present book proposails through the
system.

You must, of course, be a CompuServe
member to participate in the forum, which can
be accessed in several ways, the simplest
being to type the phrase “GO PHCP." PHCP
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sive tome for you is Allen L. Wyatt's 1038-page
Killer DOS Utilities ($39.95). The book is the
DOS counterpart to the equally massive Killer
Windows Utilities, which we described recent-
ly. The DOS edition is a good reference thal
helps you get a handle on DOS, push your pro-
ductivity, and automate DOS functions through
macros and batch file programming. It in-
cluaes more than 30 shareware ulilities.

IHID o ElECh

Enuun poverful
Cypt easy) ways
to find the
informat lon you
neeid - avery

With INFO SELECT vyou store all your
RANDOM infornation in hundreds op
thousands of windowz. You'll have
instant acdoess to all your:
s NOTES
= PLANE

'nrrlntnEn BY: |

MC Magazine
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fFlexihilivy.
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vhole new way
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leads

The Windows version of Info Select is similar to the DOS edition. But the earlier program has

been rewritten using object-oriented programming. The new interface is lightning-fastina graph-

ical environment, and also is more informative, easier o operate, and more altractive and con-
figurable than its DOS counterpart. (Photo courtesy Micro Logic Corp.)

ofters a free CompuServe starter membership
kit and $15 usage credit via a coupon in the
back of many of their books.

More from PHCP. Cver the past several
months we have been happy to receive for
review several late 1993 PHCP titles, which we
would like to share with you now.

It's a 394-page book/disk combo that stress-
es making Windows more poweriul while hav-
ing fun doing it. Technical details are mini-
mized, making the book useful even for the
beginner. Two disks are included that contain
a variety of shareware utilities and applica-
tions. The book is $32.95.

A second Que title is Using PC Tools for
Windows by Caroline M. Halliday and four oth-
ers. The 792-page, $27.Y5 book is an authori-
tative reference companion for the excellent PC
Tools for Windows software, profiled in a recent
column. The book also provides sure-handed
methods for efficient Windows management,
data recovery, and hard-disk backup.

The third and last book this month is just for
you if you're using any form of hard-disk com-
pression, especially DoubleSpace or Stacker
it's The Disk Compression Book by Matthew
Harris. The 338-page book tells you most
everything you could possibly want to know
about the two popular disk compression prod-
ucts. The $19.95 book makes comparisons be-
tween the two formats, shows how to optimize
and troubleshoot them, and describes the use
of various utilities.

Wrap-Up

That's all for this time, gang. Next time more
“Antennas and Accessories” topics of current
nterest. See you then

Overheard: If you don't understand a par-
ticular word you find in a technical article, don t

fret. The article will likely make good sense
without the unfamiliar word. 73, Karl, W8FX

Three titles from Que are worth noting. [f

Bearing the Brady imprint is Great Stuff for
you're heavily into the innards of DOS, a mas-

Windows, by Corey Sandler and Tom Badgett.

WOSGR DSP Il HamBase 1994
What is DSP? DSP allows the New data! New Program!
“construction”™ of various filters of Great Circle Beam Heading
greatl complexity by using computer |- HamBase 3.06 is packed with all of the new features
code. This allows us to have easy | you have been asking for:

access to a variety of filters, each
perfectly optimized for whalever
mode we are operating. The DSP i
has been designed to operate in 10
different modes. Four filters are optimized for reducing interference to SSB phone signals
from CW, heterodynes and random noise interference. Four more filters operate as
“brick-wall” CW bandpass filters. The remaining two fillers are designed for reliable

* Browse by Name.
* Browse by Callsign. AN =
* Browse exported Files. >
+ Export data in all the popular database formats. I,".';"..;x:';f:::
Address labels; Fixed format; Delimited by commas,
labs, comma-gquotes; callsign only.
» Generate mailing labels from Calisign Lists.

recovery of RTTY and HF packet radio information signals. A single front panel switch

selects any of these filters. Easy hookup o rigs speaker jack. I :mﬂ?;wm: m&ﬂ;prﬁnpm
* The W9GR DSP Il is the m?ft pupu!arﬂ._SF f" the market — = Split databases to muitiple hard drives and fioppy disks.
. Thausands in use waridwide! » Same Low Price. HamBase 1994 is only $49.95.

WIAGR DSP Filter...........cccooovnnae. $299.95 12V DC Power Supply................... $11.95 Available in 3 1/2° or 5 1/4" IBM PC format (specify)

SDP-600

Make and receive phone calls from your mobile rig or handie-talkie with
your own personal autopatch. Connection is easy — just hook-up to the
mike and speaker jacks on your base slation rig and plug into the phone
line! Complele control is assured through touch-tone access codes that
you set and change at will. Long distance toll access is controllied by
special code that you set, preventing fraudulent usage. All programmable
codes and set-ups are stored in special non-volatile memory immune to
power failures. Repeater owners use the SDP-600 as well for reliable and
solid repeater autopalches. Power required is 12 volts DC at 100 MA.
Experience the freedom of owning your own autopatch, on you own
frequency, o use when
and as you wish. The
SDP-600 is made in the
USA and carries a one

The j*Com Transceiver Control Computer Interface is functionally identical to the
Kenwood IF-232C, lcom CT-17, Yaesu FIF-232C, Ten-Tec 305 and Heath
computer interfaces. It will work with all radios and rig control software which use

these interfaces.

* No external power supply is
necessary. The Com TC inleriaces
require very little power for operation.
This power is obtained directly from
the computer COMM port.

= All electronics are enclosed in the
shielded DB-25 connector hood.
RFI susceplibllity and radiation is reduced.

* Fully assembiled and tested.

$54.95

year warranty. * Fully Hardware and Software Compatible. Works with all rig controlled software —
SDP-600 Personal Free shareware disk included!
Autopatch, fuliymrad ORDERS Il'.':ﬁq;LL 1 HDD 445 2295 UHDEHS ONLY
...9249.95 TECH/ORDERM Q74-4555

SDF'A 12 vnlt power
supply unit....$11.95

RAMSEY ELECTRONICS, !NC :93 CAI-“JNIHG PAHKM‘IM’ "JICTDH NY 14:54

j*COM » 793 CANNING PKWY = VICTOR, NY 14564
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PACKET USER'S NOTEBOOK

CONNECTING YOU AND PACKET RADIO IN THE REAL WORLD

BY BUCK ROGERS, K4ABT

The AEA PK-900 and PcPakratt for Windows™

ln this month's "Packet User's Note-
book"” we will describe the AEA PK-900
digital controller and the ultimate acces-
sory for it—PcPakratt for Windows™. |'ve
operated the best of them, and this is no
exception. It 1s a combination of digital
controller and terminal software that
makes multimode digital communica-
tions easy and enjoyable.

First of all, the PK-900 controller is not
just "another” multimode or all-mode con-
troller. It is a totally different box of good-
ies, with everything the digital operator will
use for a long time to come

Here is a quick look at some of the digit

211 L uen_burg Drive, Evington, VA 24550

*"Windows is a trade name copyright by
MicroSoft

al modes and features found in the PK-900:

e AX.25 packet, both HF and VHF with
full gateway capabilities between the HF
and VHF ports.

eBaudot and ASCII RTTY.

*AMTOR/SITOR CCIR Rec 476 and
625.

eMorse code.

oHF weather FAX.

oPACTOR,

Included in the PK-900 are other
receive capabilities which appeal to the
digital amateur as well as many SWL
enthusiasts.

«NAVTEX marine broadcasts.

*TDM (Time Division Multiplex) signals.

oBit-inverted Baudot RTTY.

«SIAM for SWL.

Special features attached to packet,
PACTOR, and AMTOR modes include:

ePacMail mail drop for automatic mes-
sage handling.

*PACTOR maildrop operation.

¢ AMTOR maildrop operation.

oKISS for TCP/IP operation.

*HOST mode for host operations with
appropriate software.

*Dual port gateway operations with
port access mode as a SYSOP option.
(Included in all PK-900s since November
15, 1993. If your PK-900 was purchased
prior to November 15, 1993, contact AEA
for retrofit and pricing information.)

Enhanced Gateway Operation

The last special feature listed above is not
tobetaken lightly, as it incorporates some
distinguishing features not usually found
in the gateway (gateway equals active

B

Fig. 1- (Above left) The opening screen of PcPakratt for Win-
dows™ after setting program configuration for the AEA PK-900

Photo A- (Above) The Windows™ display before PcPakratt
Is configured for a specific controller.

Photo B— (Left) A bird's-eye view of the arrangement of the cir-
cuitry of the AEA PK-900. All EPROMs and modem headers
are in the clear and easily accessible.
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Spring Savings are
Blooming at Kenwood

= B e i T i __-I—:uu__-lﬂ-—- ';I_—-—__L-h—:m:-d-h..‘:_m_—-ﬂ._ N e _ I}

-

Wide hgnd fENONel COvE 1ae An industry first! 50-volt, MOS-FET TM-742A/842A SAVE $40.00
*CTCS ft!"ﬂﬂf!EE'ﬂ';gf"“ EEHE? final amplifier and DSP for superior lin- |
E;§?1Iﬁe mtgsl:l IT:I By h earity. 150 watts output « All-band HF TM-742A: 50W output (144 MHz)
| o l- NIIDG IENVTIORy. & 221;] transceiver with general coverage 35W (440 MHz); TM-942A: 50W :
?; 5"? f.I}I'E' E?Emhu}g yc:‘u - receiver » Switchable AGC, selectable (144 MHz) 1ﬂ“; (1200 MHz2) * 101
KRS SN ) REOGTS IF filters with memory, dual-mode noise memory channels & memory bank
blankers, IF notch filter. CW reverse system * Independent SQL & VOL

mode, CW pitch, SSB slope tuning, IF
and AF variable bandwidth tuning »

Built-in CW memory keyer (DRU-2
voice keyer optional)

controls for each band

TS-50S8 SAVE $50.00

An exceptional compact, all-

TS-450S/SAT SAVE $50.00

-

band HF transceiver, with r B . _ ,
500kHz to 30MHz receiver . . ;g;ﬁfﬁ‘;f;ggfewei;:mmm
100 watts = DDS with “fuzzy ' : receiver,
logic” control * Kenwood's _ CUT YOUR OWN DEAL !! i 100 watts = Wonderiully easy to
Advanced Intercept Point (AIP) ¥ To our customers: PRESENT THE COMPLETED COUPON |} use, yet high-performance pack-
: AT THE TIME OF PURCHASE TO YOUR AUTHORIZED :
ensures top performance with 1 \ ] KENWOOD AMATEUR RADIO DEALER FOR YOUR DIS- i Filtarr:;sptmns for superb
reduced noise floor 1 EDUNT._ This coupon may be used only for the Kenwood o receiver periormance
" models listed here, for the appropriate discount indicated. This I .
. J coupon is not good for cash, Offer good only at authorized : 2
TH-22AT/42AT SAVE $20.00 \, dealers. _ J TH-78A SAVE $30.00
A To authorized Kenwnug dealers: indicate the radio purchased i
and discount amount. Send this coupon, along with the copy of :
3-watt output from sales receipt, to Kenwood Cﬂrrmu{mslzj:;:r:nnlﬁ E%rp:;lratjun v :‘ Full dl.!p|EI ErTn{E:ES-gand
MOS-FET power module Attention: Spring Sale . J.operation * .
and Eupph:d 6-volt baﬂew N NAME [ |74 encode/decode built-in
(TH-22AT:approx. 3 watts, | § ADDRESS i /f * Alpha numeric display
TH-42AT: approx 2.5 watts), Ay ciTv, sTATE, z1P 1 J/ ,2nd message paging
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Fig. 2- In the illustration above | have both the HF port and VHF port active. Although

both screens display transmit and receive text, the screen with the TNC 1 PK-800 dis-

played is the window that is active. In this case, it is the top window. I'm in QSO with

Dick. KAONSW. Note the PACTOR turnover to KABNSW de K4ABT, and the Cirl Z
The turnover is completed using only the PgDn key.

communications between radio ports 1
and 2) application.

One example of such a feature is the
addition of the ARXTOR command. ARX-
TOR enables the PK-900 to distinguish
the difference between an incoming

AMTOR and PACTOR signal. The PK-900
will automatically select the correct mode
and display received text or graphics.
Most controllers do have the usual
MHeard feature, but In the PK-800
MHeard is an additional enhancement.

Fig. 3—- Shown here is a PcPakratt for Windows™ screen capture that illustrates how

the split screens are used to observe both ports of the PK-900. To access either port,
use the mouse to move the cursor to the port screen heading and click on it. You
are ready to use the active port for communications.

When the MHeard function is executed,
not only do we display a list of the most
recent "heard” stations, but we are now
able to identify whether they are TCP/IP,
NetRom, or TheNet stations

Want to have some fun on HF, then get
the gang together and have a roundtable
discussion . on PACTOR?! With the
PTRound command set to “ON" the con-
troller returns to the PTListen mode after
a PISend transmission. Thus, we can
have PTSend (FEC) roundtable contacts.
This could also provide multiple input
from several stations in an emergency
net

In addition to all of the above gateway
enhancements, the gateway functionisin
itself what makes the feature so useful.
The control operator can set either port of
the PK-900 to handle one mode input/out-
put and set the other port for a different
digital mode input/output.

With this flexibility we are able to set up
a 1200 baud packet port on VHF and a
PACTOR port on HF. A VHF station can
connect tothe VHF port 2and issue a con-
nect request to a PACTOR station on the
port 1 HF PACTOR frequency.

The gateway station operator is in con-
trol of access by other stations. In order
for the gateway to be accessible by other
stations on VHF or HF, the control opera-
tor must set three commands as follows

o XGATEWAY ON

*GUSERS (to a number greater than
zero—i.e., 2or 4)

eUBIT 19 ON

The port user, whether on the VHF or
HF port, can decide on which port to exit
via his/her own port select command.
Therefore, we can use the VHF port as a
node. This is done by connecting to the
VHF port on packet, looking at the JHeard
list, and then issuing a connect to anoth-
er station seen on the VHF ports "Heard"
list.

If | connect to the VHF port of a station
that has the gateway features activated,
and | wish to use the HF port to connect
to stations on HF packet, | use the fol-
lowing procedure.

Using my VHF packet station | connect
to the "gateway station's gateway call—
K4ABT-3:

cmd:c kd4abt-3

cmd:*** CONNECTED to K4ABT-3

+++ K4ABT AEA Cross-mode Gateway.

Other port (1) is 300 bps packet.
Type ? for help.

+++ You are on Port 2, 1200 bps pack-
et. Your ID is K4ABT-15.

de K4ABT-3 (B,C,D,J,L,N,P.S5,7) >

The connect message tells me that |'ve
connected to the cross-mode gateway. It
also tells me I'mon port 2, and the HF port
Is port 1, set to 300 baud packet. To
access the HF port | tell the gateway that
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EXT. SPEAKER

GND /SHIELD

o—
3.5 mm Plug

Fig. 4- (Left) AEA PK-900 to the KDK-2033. Either port of the
PK-900 can be configured for any VHF mode or protocol; thus
either port may be used to interface to VHF or UHF transceivers.

Fig. 5- (Below left) AEA PK-900 port 1 or 2 to the Yaesu FI-
757. Either port of the PK-900 may be assigned to HF mode(s)

and use.

Fig. 6- (Below right) AEA PK-900 to Kenwood transceivers. The
PK-900 can be configured for HF operation and mode of choice.

AFSK
PTT é)/\..z\
) o @
GROUND —"
RECEIVE_AUDIO

YAESU FT-757

AEA PK-900

| wish to exit/use the HF port 1. To do this
| send it “P1.”

P1
The gateway station responds with:

+++ Cross access to Port 1, 300 bps
packet. Your ID is K4ABT-15.
de K4ABT-3 (B,C,D,J,L,N,P,5,?) >

Now that I'm on the HF port of the gate-
way station | can look at the JHeard list to
see what stations are active on the gate-
way's HF frequency.

J

The gateway station responds with:

S——— g V1))

p1 WA2PVV

p2 KD4HVZ-7 N/R

p1 WA2LKI

p2 KD4BNQ-7 N/R
de K4ABT-3 (B,C,D,J,L,N,P,S,?) >

-----------------
-----------------
-----------------

iiiiiiiiiiiiiiiii

The JHeard display allows me to see
who is on the VHF (P2) port and a list of
the calls that are active on the HF (P1)
port. | can now issue a connect request
to any of the stations that are displayed
on the P1 port

Cc wazpvv

WA2PVV busy

¢ (ACCY-2 = 13 PIN DIN)
KENWOOD TS-440, 4508, 940 & 9508 TO AEA PK-900

|5 PIN DIN RADIO PORT)

+++ DISCONNECTED: WA2PVV at
K4ABT-3

de K4ABT-3 (B,C,D.J,LN,P,5,?) >

b

*** DISCONNECTED

A similar scenario can be set in the
gateway to allow cross-mode connec-
tions between VHF and HF modes using:

*Packet in > Packet out
*AMTORIN > Packet out
PACTORIn > Packet out
*Packet in > PACTOR out
*Packel in > AMTOR out
That’s Just For Openers

As if all the above features were not
enough, there's more. The PK-900 has in-
ternal modem headers to allow the addi-
tion of 9600 baud modems (available now
from AEA). Without giving it any thought,
| went ahead and installed the 9600 baud
modem into the internal modem header.
Table | lists the modems and the asso-
ciated ports that are included in the AEA
PK-900 as received. Any modem shown
in the list may be initialized within the PK-
900 simply by evoking the number of the
mode, or modes, with the “MODE" com-
mand. For example, if | want to operate
at 300 baud HF packet from RADIO port
1, and at 1200 baud VHF packet from
RADIO port 2, simply type the following
command in at the CMD: prompt:

MODE 10/4 <enter>

| will receive the following message
from the PK-S00:

MODem was x/x
MODem now 10/4

We begin to understand how the
MODem command can control which
mode is applied to which port. As anoth-
er example we can select a different
modem for port 1 without affecting port 2
by entering at the cmd: prompt:

MODem 11 <enter>
The PK-900 responds with:

MODem was 10/4
MODem now 11/4

Likewise, to change the mode of port 2
without changing the mode of port 1, we
enter the following at the cmd: prompt:

MODem /3 <enter>
The PK-900 responds with:

MODem was 11/4
MODem now 11/3

A nice feature of the above becomes
apparent when we have both ports active
during contests. This allows us to view the
local VHF DX spotting network on port 2
while actively contacting stations “spot-
ted” on HF port 1.

The port identifiers allow us to view both
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Port 1
FSK 45 bps 170: 2125/2295
FSK 100 bps 170: 2125/2295
FSK 45 bps 200: 2110/2310
FSK 100 bps 200: 2110/2310
FSK 100 bps 425: 2125/2550
FSK 100 bps 850: 2125/2975
FSK 100 bps 850: 1275/2125
Analog 900/2500 '
FAX 1300/2100
FSK 300 bps 200: 2110/2310
- FSK 1200 bps 1000: 1200/2200
Morse 750

_—y
CQLUONOONLHEWRN —

—a
o

lk
M

Port 2
Internal 200: 1070/1270
Internal 200: 2025/2225
Internal 1000: 1200/2200
Internal 1000: 1200/2200 eq.
Internal 200: 1180/980
Internal 200: 1850/1650
Internal 800: 2100/1300
Internal 800: 2100/1300 eq.
Internal option
Modem disconnect header

Q@™ G e -

s

Table I- The modems and associated ports that are included in the AEA PK-900
as received.

port packets on the same screen, at the
same time, thereby enabling simultane-
ous port connects and communications.

Enter PcPakratt for Windows™

We now have the ultimate accessory for
the PK-900—or for any AEA digital con-
troller for that matter. It is called PcPakratt
for Windows™. I've found this terminal
program, which runs under the Windows
environment, provides ease of operation
and great enjoyment.

PcPakratt installs easily from the Win-
dows Program Manager and is ready to

3 ";-f'?;lfafﬁi
about
the weather

ur ULTIMETER"TI Weather

Station protects vour equip-
ment, gives you up-to-the-sec-
ond data to transmit on
and A.R.E.S. networks.

SKYWAR

Tells you when high winds threaten so
you can crank down your tower and safe-
guard other equipment. You get over 20
weather functions:

e Wind Speed
and Direction
(40 fL. cable)
* Temperature
(256 ft. cable)
Chill Factor
Alarms « Highs/

lows/times/

ACTUAL SI7E: 35 x 6" dll«ﬁ * Metric/
English » Op-
tional self-emptying rain gauge * 30-day money back

guaraniee » One-year warranty
HOME WEATHER STATION ......Only $179.00

Add a Second Keyboard/Display Unit...Only $69.00

NEW! Add our PC DATA LOGGER ..... Only $69.00
Del. in US, add $8.25 shipping & insurance. NJ res. add 6% tax.

For information or to order with VISA/MC:

DLL-FREE 1-800-USA-PEET (872-7338)
FAX orders: 808-517-0669

Or send check, m.o. or credit card no. and exp. date to:

PEET BROS. COMPANY Uit N 77t

Free Brochure Our 15th Year

4 (O
e

© 100 Peet Bros, Co,
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execute within minutes. The correct time
zone and whether or not the user is in a
"daylight savings" time zone must be
included so that PcPakratt will display
and log the correct time and date to the
connects.and contacts.

When we first execute PcPakratt it will
display a screen that resembles the illus-
tration at photo 1. The screen displays a
stack of the AEA digital controllers. Pc-
Pakratt is presenting the user with a dis-
play of the controllers with which it works
best. As soon as you “click” on the OK,
you are presented with the first setup
screen. (Although PcPakratt is mouse dri-
ven, it may also be operated using key-
board commands.)

Just A Glimpse

I'm not about to give a complete account
of every feature found in PcPakratt for
Windows because just when | think |'ve
found or used them all, another one pops
out. On-line "Help" windows are available
on all functions within PcPakratt. [n addi-
tion, a well-written and well-illustrated
hard-copy manual is supplied with the
PcPakralt software.

I'll make this brief, but | do want to give
you some idea of how easy and accom-
modating PcPakrattis. The PACTOR ope-
ator will understand and relate to the fol-
lowing description immediately.

When operating PACTOR, we all know
what happens when we stop sending a
string of text and turn control over to the
other station. We type in the callsign of
the station to which we are connected,
then “de K4ABT" (or your call) and press
<enter>. Then we send a Control Z (Ctrl-
Z) to give control to the other station. With
PcPakratt this is not so!

All this is handled by pressing only one
key. End your transmission as you usual-
ly do, but don't type in the connected sta-
tions call, don't type in “"de your call," and
don't look for and combo-press Ctrl Z.

Simply press the Page Down key (Pg
Dn). The PgDn key does it all. It collects
the callsign of the connected PACTOR
station, and then adds “de your call" and

injectsthe Ctrl Z, allin one keystroke. Now
this is keystroke multiplying at its best
(see fig. 2).

I've given you this example of one of the
many nice features found in PcPakratt so
you can get some idea of how much
thought was put into the writing of this ter-
minal program for Windows. There's no
question about it: PcPakratt is written by
the digital operator for the digital operator.

PcPakratt transfers binary files and
automatically captures incoming binary
files. Everything is mouse or keyboard cur-
sor driven. For the greatest ease of oper-
ation, it is best to use the mouse, so two
comports are essential if you are using a
serial mouse—one for the PK-900 and one
for the mouse control. If you are using a
buss mouse, address it accordingly.

River Crossing and “Stream
Switching” Made Easy

Switching between ports and streams is
just as easy as the other operations of the
PK-900, especially while using PcPakratt.
Simply click on the TNC icon and select
the port to open and you are there.
Changing streams is just as easy.

To operate with more than one stream
or QSO going on at the same time used
to mean a test of the operator’s level of
sanity. With the PK-900/PcPakratt combi-
nation the drudgery of stream switching
IS no longer a challenge.

As a matter of interest, port switching
has attained new prominence in the PK-
900 when used in conjunction with the
PcPakratt for Windows software. To ad-
dress the port to call, move the cursor to
the TNC icon, click on it, and select the
port 1o open.

If you wish to have both ports active, you
may do this too. PcPakratt and the PK-900
allow the use of dual or split screens for
this use. Even multiple screens are used
when both ports are activated, and multi-
ple streams are in use (fig. 3).

Summary

Photo B is a birds-eye view of how well
the circuitry is arranged. All EPROMs and
modem headers are in the clear and eas-
ily accessible.

| could continue relating the good
points of the PK-900 and the PcPakratt for
Windows, but it is most enjoyed when
experienced first hand.

For more information about the AEA
PK-900 and the PcPakratt for Windows,
contact an AEA dealer, or call or write to
Advanced Electronic Applications, Inc.,
P. O. Box C2160, 2006 196th St. SW,
Lynnwood, WA 98036 (literature requests
800-432-8873, or direct 206-774-5554).

| hope to see you at the CQ booth at
Dayton! Until then . . . Happy Packeting!

de Buck4ABT @ WD4ELJ . VA.USA.NA
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don’t waste either one!”

Bird Model 694
1000 Watt Termaline® RF Absorption Wattmeter
Military Cost Was °975
250
This Tesmnoline® RF absorpfion wutimeter has o frequency ronge of 2 to 30 MHz with o single range of 1000 W, Other specifica
indude: 5% AUl ,m'mhlfﬂ ru(];%' 6" wice, 6 3/4" i
et reading ocarocy, W) input connecr, o led i wwnhniwdi: dm%ﬁ
. - = -
Systron-Donner 6152A
Hewlett Packard 606A 5199
HF Sional Ge 512 MHz Timer/Counter
52553" P e oAbt v gy O S M
;- (overs
m?mnmmmmnﬂmm:; fashsor

The widely used ond importont frequences of 50 kiz 1o 65 MH: ore delivered by the
uwphmm.hhﬂ sty & excellent s than

(.005% alter worm up. AF control provides befter than |0 ppm reslufion. Up 1o 95%
modulafion con be odh ﬁnﬂiﬁ!mm’zqﬁmfih!ﬂﬁh
Infernal oscllotors of 400 Hz and 1 kHz are akso provi output level from the
6064 s confinuously adustable from 0.1 ¥ fo 3 VRMS info 0 50 2 lood. Dired cali
bration i provided in both volts and dBm (+23 fo--120 dBm) and the output colibro-
fion & occurole fo + 1 dB.

TEST EQUIPMENT

WANTED

dullhhlﬂhhhnhmhiﬂﬁd‘l‘ 00 mV s
(DC1o 200 Mz, 8" ond “C npus DC1o 10 Mz, D" it 10 m¥ s
(101 512 MHz). Period measuremens (DCto 10 MHz) | period o 10
“ﬁhkhhubmuﬂfmhﬂmmhnﬂmh

(fA), 0% 10 Mz (fB). Selng: 0o 200 Mz with stole foctors of 10

marker outputs. A versafile counter copoble of o wide range of applications

This 86408, 003 covers e fraquency ronge of 0.5 1o 512 Mtz o gives the user an kel cucio sclot o ANy P modhotion, (albroe power o & rom +1910-
145 dBm. Nose & exremely kw beyond the 10 kiz offek of 0 20 kit offet rom the cormier (B phose noise s <1 3) dBc. Frequency sty & <05 pomy/h i he odeed
mode whis ey & quie high g e 1/2-G reodout. AM/FM modhoion & coibroted and mesered. Option 03 provids reverse powes profecion. (ol for more ko

mgion ond céher ovaiohie opfione!
Tektronix 465M
100 MHz Dual Trace Oscilloscope

695

Calibrated! Warranty! Includes Two
Switchable X1/X10 Probes & Manual
Plus...Tucker Quality!

ALL NEW HAM EQUIPMENT
Performance, reliabilly,  and eose-of-use._that's what you'll find in the Tektronix
ol e e Lo ol s
s

AVAILABLL _
— on o you. From the most elaborate aibrafion lobs fo the smallest home shops
1 rs

FOR TRADE :
the 465M hos provided the performance hat users demand. 1o meet miliory the 465M hod 1o be poriable enough for hekd work, very
— ooy, ond whlntbu:riﬁmtdmm SN andoi eleciricnl crouiry, monior and repos your ham egupment, perform
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%%&T&L}“Prmmﬁ? copy of our latest catalog!

Phone:
¢ In Dallas 214-348-8800
* 214-3480367: 24 Hour Fax Line

* 1717 Reserve Street
Garland, TX 75042 OR
» P.0. Box 551419, Dallas, TX 753551419
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BY IRWIN MATH, WA2NDM

MATH'S NOTES

WHAT'S NEW AND HOW TO USE IT

Another Micropower VHF Receiver

First | would like to thank all of you who LIMITER OUT
have written regarding the SL6655 chip
described in the December 1993 column.

HIXER IN BIARS

b : QGURD COIL ST == MIXER IN

By this time everyone requesting the ap-

plication note from me should have

received one, and | am now out of stock. | FUOT9 OUT e — s

Any further discussions will have to be

had with the manufacturer, GEC Plessy Ve — — LIMITER IN
Semiconductor, who can be reached at SLEESY

1500 Green Hills Road, Scotts Valley, CA GROUND el | == LIMITER IN DECOUPLING

95066 (408-438-2900). There are also a
number of GEC Plessy distributors who RE INPUT
may be able to help; Pioneer (in several
states) is one of the largest.

In the future, please do not forget the
stamped, self-addressed envelope when
requesting information. When you have to
answer 50-plus letters, itreally helps! | will
answer 100% of the letters that include an Fig. 1- Pin connections for the SL6659 (top view).
SASE, but | may not answer the rest, so
please understand! Thank you all also for
your kind and encouraging words and
good wishes.

Since there seems to be so much inter-
est in this sort of device, | will try to cover
others in the months to come. This month
| thought | would briefly describe a cousin
chip from GEC Plessy, the SL6659. This
surface-mount device provides solid op-
eration to 200 MHz, covering 2 meters in
the process, but requires that you build a
separate local oscillator. You may even
be able to squeeze it to 220 MHz, since
the mixer is rated to 300 MHz. Fig. 1
shows the block diagram of the chip,
while fig. 2 shows the schematic of a 173
MHz VHF superhet using the chip.

Luckily, Plessy has provided a suggest-
ed circuit board artwork and component
layout for a demonstration receiver, and
these are figs. 3, 4, and 5 shown here. The
overall dimensions for the artwork (for scal-
ing purposes) are 27/16" x 37/16". The result-
ing circuit, shown in these figures, is a sin-
gle conversion superhet with the following
specifications (measured at 50 MHz):

Sensitivity—3 uV at 12 dB SINAD.

Supply voltage—2.5-7.5V @ 1.5 ma.

Recovered audio output—75-125 mv.
This may not be state-of-the-art, but look

= = . LINITER FEEDBACK DECOUP,
1 BAND GAFP REF. ——] i RSSI OUTPUT

AIXER OUT REF. IS NIXER OUT

at the size and simplicity! _ . H Joou ¢ 150 e e it Steess
It you do build the circuit, alignment is R3 10k L3 220nH 3 5 60F Ci15  2:20pF Crystal
achieved by loosely coupling a VHF fre- A s Toow S = B 2 = e
quency counter to pin 15 and adjusting gE . LS 100m o 2o | C8 Ceramc
C1 for “fine tuning” of the desired oper- L o c8 10nF 0 470 TR1  BFS17
ating frequency. A low-frequency scope RI0  150kQ oo 1k | &2 o SRR e
is then connected to pin 13 and an un- I R R
modulated carrier of =50 dB (at the oper-

‘ Fig. 2- Schematic and parts list for receiver. Note: All components are surface mount
c/o CQ magazine except for the crystal and ceramic filter.
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9rd)  JRL-2000F

Fully Automatic MOSFET

HF LINEAR AMPLIFIER

* 1 KW No-TuNE POWER AMPLIFIER

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

*» HIGH-EFFICIENCY SWITCHING POWER SUPPLY

Y.
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high-speed automatic antennz
with memory capacity of 1820 cha
nels for instant QSY. Plus a high

The JRL-2000F is the world’s first
MOSFET HF linear amplifier,
designed using the same high tech-

nology found in JRC's professional
high-power radio transmitters.
Featuring a heavy-duty power amp
that incorporates 48 RF power MOS-
FETs to ensure low distortion and
clean output up to 1,000 watts (100%
duty cycle, 24 hour) SSB/CW, plus a

JRC| Japan Radio Co., LLd.

430 Park Ave, 2nd Floor New York. NY 10022
Phone : (212)355-1180 Fax :

efficiency switching power supply
(80V-264V) with power factor cor-
rection to supress AC line currents,
an automatic antenna selector for
up to four antennas and a wireless
remote control unit.

(212)319-5227

Telex : 961114 JAPAN RADIO NYK
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Fig. 3- PC board component layout diagram (shown actual size).

Fig. 4- PC component side layout artwork (shown actual size).

THE ANSWER IS GAP TECHNOLOGY » THE ANSWER IS GAP TECHNOLOGY

An Antenna with No Earth Loss?

Yes...the answer is GAP’'S
revoiutionary technology.

If you're looking for an antenna that

COMPLETELY can outperform the others and give
PRETUNED you the edge, you're looking for 2
§ | — GAP. The Challenger DX-VIll is the
revolutionary design that answers
——eLevaTep  your demands for multi-band opera-
|L. R ?Mﬁ, tion and unequaled efficiency with
HSeumm || FATTHLOSS jow noise. This is the technology
NO TRAFS [ ' that eliminates Earth Loss. GAP
ANYWHERE | | | delivers from an elevated feed; your
| power doesn't disappear into the
AL L ground. Put it up. Turm it on. No
| | pMaZNG  tuning. No frustration. GAP delivers
; everything but the hassles. And —
SACKYARD GAP delivers at a fraction of the cost
of the "‘so-called”* competition.
= The Challenger DX-VIII
Pal Pend 80m 40m 20m 15m 12m 10m Gm 2m
$259
All out plss shepping
' 5010 Bidg. B
All out N. Od Doie Hwy.
performance. Vero Beach, FL 32967
MPgets it [ e (407) 778-3728
all ou. ANTENNA PRODUCTS .. Commercial Frequencies
Available

THE ANSWER IS GAP TECHNOLOGY * THE ANSWER IS GAP TECHNOLOGY
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Fig. 5- PC board ground plane layout side (shown actual size)

ating frequency) fed to the RF input. C15 is then adjusted for
maximum 455 kHz output on the scope, and you are ready to
receive. L4 is then adjusted with an actual received FM signal
for maximum recovered audio. For those interested, an RSSI, or
received signal strength indicator output, is also provided and
may be used by connecting a 100 uA full-scale meter between
the RSSI output and ground.
Other crystals may be used with appropriate adjustments
| would be very interested in receivers built with either this
chip or the SL6655, and look forward to the results of your efforts,
73, Irwin, WAZNDM
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YAESU FT-1000 = 200W - 9-band, all-mode HF
transceiver with 100kHz-30MHz receive, 99 memo-
ries, built-in antenna tuner with memories. Built-in
AC ps. 6"h x 16"wx 15"d, 58 Ibs........... SPECIAL T
YAESU FT-1000D = Deluxe version with dual band-
pass filter for crossband receive, temperature com-
pensated crystal oscillator, 2.4kHz/2KHz SSB filters
and 500Hz CW xtal filter... . SPECIAL T

YAESU FT-990 « 100W — all mode 160-10M HF
transceiver with 100kHz-30MHz receiver, 99 memo-
ries. Built-in antenna tuner and AC power SLE[};]%
124"wx 44"h x 11%°d, 30 Ibs ...

FT-9900C = No AC psnrl'.?'r‘h‘fiﬂer,.,. ... SPECIAL T

YAESU FT-890 = 100W 160-10m all mode
transceiver with 100kHz-30MHz receiver. Optional
internal automatic antenna tuner. 13.5VDC @ 20A.

O% wx 3% x9%"d. 123bs. oo BB
YAESU FT-890/AT = w/ant tuner.........o.coooreenrn. B
VEW! YAESU FT-840 = HF transceiver............ =

YAESU FT-7476X = Compact 100W, 160-10M SSB/CW
base or mobile transceiver with 100kHz-30MHz

receiver, and optional FM transmit/receive. 12V DC @
20A. 34" h x 94" Wx 94", TIbS ..o B

YAESU FT-650 = 100W -6, 10 and 12 meter all mode
with 24.5-56.0 MHz receive. 105 memories: 99 for
channels, 4 programmable scan memories and 2 pri-

YAESU FL-7000 = Solid-state, 160-12M. linear with
built-in automatic antenna tuner and power supply.
/OW drive for 600W output. Full break-in for CW, HF
Packet and AMTOR. Auto. selection of 4 antennas with
opt. unit. 5"h x 15"w x 15"d, 66 IbS......c.ccevrivinirie. B

YAESU FT-736R = All-mode, 2M/430 multi-band
VHF/UHF. Optional. modules for 50MHz, 220MHz, and
1.2GHz. 10W on 50MHz and 1.2GHz, 25W. on 2m and
440 MHz. Built-in AC ps, or 12V DC wfﬂptmnal p-awer
cord. 5%"h x 14%4"w x 1lr , 198 Ibs ..

MK Il's ZK.-W, FH SSBIEW
portable. Requires 12V DC @
1.1A, or opt. battery case with
9 (C) cells or nicads. DTMF mic
with up-down control, dual
VFOs, 10 memories with scan.
Offset tuning, LCD display.
24"h 64"w x 7£"d, 2.6 Ibs.

FT-290R MK Il » 2 meters, 25W......ccovvvenennnnn. =
FT-690R Mk 1l = 6m, 50-54MHz, 10W.............. g

FT-790R Mk Il = 430-450MHz, 25W ...

YAESU FT-5200 = ?m/440MHz FM maobile. Covers
140-150 (tx), 140-174 () & 430-450MHz. 32 memo-
ries, CTCSS encoder. (2m) 50/5W, (70cm) 35/5W.
Cross band full duplex. DTMF mic., detachable front panel
for remote. 5%4"w x 14"h x 6"d, 21bs......... SPECIAL T

FT-5100 » Like 5200 w/o remote feature....EPE[‘.lﬂL =

F1-6200 = 35/10w, 440MHz/1.2GHz ................. =
F1-2200 » 50w 2m FM xcvr w/TTP mic ....ovvvvveen. =
FT-7200 = 35W 440MHz FMTTP ..o =

FT-812RH = 1.2GHz, 10W, 12VDC @ 4A.............. &

YAESU FT-2400H = Rugged 2m FM mobile.
50W/25W/5W. Receives 140-174MHz (140-150MHz
tx). 31 memories, CTCSS encoder, 5 scan functions.
Programmable call channel, auto. offset. Backlit
DTMF mic. 6*wx 1{"hx 7°d, 1% 1bs .......... SPECIALT

YAESU FT-7400H « 35W 440MHz FM................. =

FT-712RHT/C8 = 35W 440MHz FM... CLOSEDUT 53[!9“
DVS-1 « Memory module for 712. CLOSEDUT 439%

Due to foreign currency [luctuations, please
= Call Toll Free for Prices.

ority channels. Built-in AC supply or 12V D{I@IEA e il -
54" X 118 W X 114", 18 10S....cercccmr — % -
JIrde 5 =T- B0( 2.0,
A i - » .
I 000 Hope Koact AUKRE
i et bt [ ()
L) " 1Y LI H (M ] ] - A -
| 1 A 3 ' ] i 144 U i
- ] i ' sl : I I . i dili ' 1 1 il
0L ) B0C ' p Te B0

YAESU FT-411E (C) » 2m, 140-150MHz (tx), 140-
| 74MHz (rx). 2%w FM HT. LCD, keypad and rotary-dial

frequency entry. 54"h 24"wx 14°d, 83 1D......oveivininnns =
YAESU FT-811 (A) = 2w, 430-450......... CLOSEOUT $259%
YAESU FT-811 (R) = 1w, 1.2GHz..........coovrrminrciiinnas =)

YAESU FT-416 = 2m HT/batt/chgr, black...... SPECIAL T
YAESU FT-816 = 440 MHz HT/batt/chgr, black............. Lo
YAESU FT-470 (B) » 2m/440MHz, 2.3w, FM HT. Similar
to FT-411/811. Simult. receive, both bands, 4Zmemo-
ries. 6%°h x 2% wx 155°d, .88 Ibs ... CLOSEDUT $354%
F1-470-5$25 Coupon until sold out (Net $329%)

YAESU FT-815 (D) » 70cm, 2W, 430-450MHz receive
and transmit. Dual VFOs, 41 tunable memories. 24w
x 5%"hx 134"d, 12%0z.................. CLOSEDUT $329%

Following are similar to FT-815 but without TTP
FT1-26/25 = 2-meters, 2W, 130-174MHz receive and
140-150MHz transmit ... =
FT-26/27 = 2-meters, 5W lﬁﬂ l?riMHz recewe and
140-150MHz transmit ...

F1-76/25 = 70cm, 2W, 113[]:’45[1 MHz 'ﬂ'

YAESU FT-23R-17 (E) = 2m FM HT 2.5w uuput' rotary
dial frequency entry, LCD display, 10 memories, scan-

ning, priority. 44" h x 24" x 14"d, 1 b ..o T
FT-23R-12 = as above but 2m, SW........ooovcvvvrrrn.
FT-33R ® 220 MHZ FM, 5W oo BB
F1-530 = 2m/440 FM HT w/TTP ..... .. SPECIAL T

NEW? FI-11R (2m) and FT-41R (440) Handhelds T

=

FRG-1008 » Shortwave receiver...........c..occcininnnne
ANTENNA ROTORS
G-400RC = Light/med. duty, 11 sq. ft. CLOSEOUT $24!’l“

G-500A = Elevation rotor, 12 sq it...
G-800S = Med/hvy duty, 21 sq. ft 45[}“ ol
G-800SDX Med:‘hw duty, 21 sq. ko presets........
G-1000SDX = HD, 21 sq. ft, 450° rot/presets .......
G-2700SDX = HD, 34 sq. ft, 450° rot/presets .......
G-5400B = Light/med, 11 sq. ft. az/el combo .......

YAESU Coupon Promotions!

$100 OFF FT-10000/FT-1000 = FT-890AT/FT-830
F1-990/FT-990DC

S50 OFff  FT-2400H = FT-7476X = FT-840

S25 O FT-330 = FT1-5100 = F1-5200

S20 Off  FT-2200

Coupons good through March 31, 1994
except FT-2400H (through May 1, 1994)

ﬂﬁﬂﬁﬂ




Rudio F“Ndumenials BY BILL ORR, W6SAI

THINGS TO LEARN, PROJECTS TO BUILD, AND GEAR TO USE

A Short-Boom 3-Element Yagi

An interesting antenna design that can 3 lement, 14 Miz e
be investigated by the K6STI Yagi Optim- Yagi il
izer is a short-boom Yagi. A 3-element, 20
meter Yagion a 12 foot boom sounds very
attractive. A single section of 2 or 3 inch
diameter tubing can be used for the 388
boom, eliminating the boom splicing usu-
ally required for a longer boom.

Accordingly, maximum element spac-
iIng (reflector to director) of 11 feet 8 inch-
es was chosen, and element lengths and : P F Nt
program. After 803 iterations, the pro- g
gram provided a design which exhibited
a gain of 5.07 dBd at the design fre-
quency of 14.15 MHz, a front-to-back
ratio of 23 dB, a feedpoint impedance of _ = N2 - ChaETe i
about 15 ohms, and an SWR figure of bet- 4 - PN . T e AT
ter than 1.6-to-1 over a range of 300 kHz. s i il B
The free-space polar plot of the short-
boom array is shown in fig. 1. This is not
too shabby.

Antenna operating parameters are
EEE:;T;::'IQfhzlﬂ?uipspfférfg gé'ﬁ :{1 ?:u g Fig. 1-Short-boom (12 foot) Yagi provides 5.07 dB gain and 23 dB front-to-back ratio.
MHz to 5.5 dBd at 14.3 MHz. The upper-
right piot illustrates the very reasonabie
value of SWR across the design range
The lower-left plot shows that front-to- 6 2
back ratio peaks at nearly 25 dB around : :
14,11 MHz. The lower-right plot shows : :
that feedpoint impedance is about 15 | |:corvre e i v,
ohms at the resonance frequency; this '
value can easily be matched by any of
the popular systems. Antenna dimen-
sions are given in fig. 3.

Allin all this is a good, practical design.
However, it must be pointed out that
reflector to driven element spacing is
tight, and movement and vibration of the
elements may show up as slight varia-
tions of SWR when the antenna flexes in
a heavy wind.

Compared to the wide-spaced 3-ele-
ment 14 MHz array on a 24 foot boom dis-
cussed last month, this little antenna has
about 1.04 dB less forward gain, and sac-
rifices about 5 dB in front-to-back ratio.

It is interesting to compare this anten-
na with the 2-element Yagi discussed in
an earlier column. The big advantage of
this little antenna over the 2-element job
IS not in gain, but vastly improved front- : :
to-back ratio! 15 - ' 18

e B Free Space
; e E-Plane

A AR - T A7 ama 710* 158° 14.158 MHz

-----------------------------

e e o

i

28

48 Campbell Lane, Menlo Park, CA Fig. 2- Top left: gain vs frequency. Top right: SWR vs frequency. Bottom left: front-
94025 to-back vs frequency. Bottom right: feedpoint impedance vs frequency.
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Even under the most crowded band conditions, the
TEN-TEC Omni-VI receives the weakest signals loud and
clear. Signals the competition can barely hear. In fact, the
“weaklings” are the Omni-VI's meat and potatoes. That's
because our advanced crystal mixing virtually eliminates
phase noise. And the meticulous design provides much
more usable dynamic range than the competition. But that's
not all the remarkable Omni-V| has going for it.

» Superior receive selectivity eliminates the strongest
interference from even the closest signals. And you can
select the optimum amount of filtering for different band
conditions.

At the touch of a button, our proprietary DSP Automatic
Notch Filter instantly and automatically eliminates
interfering carriers in the passband. Not just one carrier,
but all carriers.

» The fastest, most comprehensive PC Interface in the
industry minimizes frustrating time between commands.
And our renowned SPORT interface offers selectable 1,200
- 19,200 baud rates.

* The Omni-VI also has 100 memories and scratch pad,
oven-stabilized time base, dual VFOs, +/-10 KHz offset
receive and transmit, full or adjustable Semi QSK, iambic
keyer and much more.

» Every TEN-TEC product comes with our legendary
support. New owners speak directly to experienced hams,
not to a machine.

Ask anyone who uses a TEN-TEC unit, and you'll begin to
understand our customers’ nearly fanatical loyalty. There
are many reasons for it. And the superior performance of
the Omni-VI is just one of them. At $3,000, it would be a
bargain. At just $2,385, it's a steal. Order yours today,
factory direct with our no-risk 30 day money-back
guarantee. And start feeding on the weaklings.

FACTORY DIRECT $2385*

Buy Direct and Get the Factory Price
No-Risk 30 Day Money-Back Guarantee™ ™
Expert Advice

Legendary Service

Now taking trade on used TEN-TEC gear.

Telephone Hours: 9:00 AM - 5:30 PM Eastern

Government/Commercial Inquires Invited

TEN-TEC

1185 Dolly Parton Parkway
Sevierville, TN 37862 USA
Office: (615) 453-7172
Fax: (615) 428-4483
Repair Dept.: (615) 428-0364

*Plus shipping and handling ﬂ
**Customer pays shipping both ways ﬂd}C}}



New From Eﬂ . . . Radio T-Shirts!!

High-Quality T-Shirts, made in U.S.A., pre-shrunk 100% cotton.

per shirt
plus shipping
& handiing

i
said, if [ didn't
;'-"!"‘1' i lg 1-1—-_:_-—_ -,.-_.L .

Here are some new additions

to our T-Shirt Library! ===

Yes! Rush my CQ T-Shirt(s) to me right away! Here's my order below

MC/VISA/AMEX/Discover # Expires Signature
To Order Toll Free Call (800) 853-9797 or FAX (516) 681-2926

. e O R S S RS N S W S S R S S — S S T T  E  — S S S B SN S SR B S S S SR S S S N S

-
I I
I I
l i
| Qty | tem #| Size Price S&H Total I
| Name Callsign :
I I
| Address |
I |
, City State Zip :
: Please allow 4-8 weeks delivery Grand Total :
| Available sizes: L, XL, XXL (add $2) Please add $2 shipping and handling per item ordered. Order 4 or more and receive free shipping. ‘ - :
i Make your check or money order payable to: CQ Communications, Inc., 76 North Broadway, Hicksville, New York 11801 = E a :
! Please charge my: :
| :
‘ I
* |

J



AMIDON W2FMI BALUNS AND UNUNS

An I_ntere_sting 3-Element ;ﬂ{}{iﬂjﬂ, INC. TR ANSFORM E Rs

Yagi Design

s How to put MORE power into your antenna and get better and higher signal strength 777
h Th'E Optlmézer UEEIT E_aﬂ Spend maﬂy E - %hlﬂlﬂilﬂmmlﬂﬂ.:? HIGHEST EFFICIENCY [37% TO 39%), and the BEST BROADBAND UNUN
- unbalanced to unbalanced)] MEMMMIMMHﬂF
dppy rainy_ ay EID DF_JI"TQ antenna para g by DR. JERRY SEVICK oz : be - \
meters, playing with gain vs front-to-back muﬁ;tlsﬂu wlmﬂmdﬁ WZFMI Baluns mm:rummr;ﬂrﬂl'ﬂ‘;;
: . maents for better more consistent communication. vailable -yourssif
vs bandwiath vs boom length vs input Use UNUN transformers for matching 50-ohm cable to:  Use BALUN transformers for matching:
impedance. There are an infinite number (1) Vartica séenass, invrted U's sod ground (1) Hlfoumves dipoles and inverted V'
of configurations. An interesting one | ran (2) 75-OHM cabie, (3) Folded dipoles
. , ! ek (3 A function of wo 50-OHM cables, i4) Rhombic and V antennas
across is shown in fig. 4. This is a 3-ele- (4) Shunt-Fed towars performing s vertical (5) Yagi baams
: aniennas, &an
mentdesignona20 footboom. The beam (5) The uurpsuranf a transceiver of class B linear amplifier when an unfavorable VEWR condition exists.
prD‘u’idEE 5 B6 dBd QE”'] and 26 dB front- All designs, when used according to instructions, are guaranteed to give outstanding performances. Comparisons with
: 4 ather matching transformers are invited.
tE;-DECk ratio near the design frequency POWER RATING: at least 2KW continuous from 1MHz to 40 MHz.
of 14.2 MHz. W2FMI HIGH POWER UNUNS ~ IMPEDANCE MATCH  COMPLETE UNIT PRICE W2FMI HIGH POWER BALUNS  IMPEDANCEMATCH  COMPLETE UNIT PRICE
This is a well-behaved, wide-band- 225:4H50 50:22.22-OHMS o S5 bl o e
. . : ; . : 2:1-HUSD 50:25-0HMS £34.85 1:1-HBH50 20:50-0HMS $30.85
width design, having a feedpoint imped- 2:1-HDUS0 50:22.22-0HMS $49.95 ;5-1};:5&5 Igrﬁzﬁg ﬁgg:
- : 50:25-0HMS -1-HB1 :
ance of EDDL{t 20 ohms El_[ the dES[Qn fre 2 25 1-HUT12 5 112 5:50-GHMS &34 05 4-1-HEM200 200:50-0HMS £19 95
quency. Various operating parameters 2 1-HU100 100:50-0HMS $34.95 j'::HE-*UIW fﬁ:mg Ei
are shown in fig St _ Z1-+HDu10e ”%gﬁ::; $49.55 §1-HR300 300 50-0HMS $5G 95
Note that the element spacing is not 1.78:1-HU50 50:28-0HMS $34.95 g]':ﬂgﬁ fﬂﬁ‘gﬂﬂ**:g g::gg
equal (fig. 6). The reflector-driven ele- FHIRSD TEFT e e 1214 50-OHM 1
S =P han th . 1.5:4-HUTS 75:50-0HMS $34.95 S R e =
ment spacing is much less than the dri- 41-HRUS0 50-12 5-OHMS $48.95 T e —————
ven element-director spacing. This un- 4:1-HOUSD 50:12 5-OHMS $40.95 . i Samcsimms e THL SR.00 o5, 2~ Teomamctaitos U Trsabusmaa W
! ' Sy St VNN APTL T3S0 DOIF
even spacing has shown up so many g i g ALSO AVAILABLE:
tmes In l'T"IDdEFF‘r YE}QI ﬁE‘SIQﬂS that It 1.78:1-HDUS0 50:28-0HMS $49.95 I P d d FE -tE Prﬂd cts
seems to be an important factor in pro- O el it o s s T N o e s Datier
viding optimum performance. 50:18-DHMS ey Low Cos *Eﬁéﬂém'wh .
WhEFB did this particular design come HI'u'rh_ﬂUEU{E diff. ratios) MULTIMATCH UNUN $60.95 o ﬂl { tE:tr nur::. terl.: | yer
, : 1.76:4-HMMUSD  MULTIMATGH UNUN §60.95 idal Cotas » Shielding Beads « Shielded Coll Farn
from? It started with a design for a 3-ele- (8 differant ratios) Rods » Pot Cores + Baluns » Et
Wl ' i Unconditional mongy back guarantae for 1 yaar on comploted unif AMID N
ment Yagi given in chapter 8, section 14, Nt “
Fast reliable service since 1263

of Yagi Antenna Design (an ARRL publi- SPECIAL KIT PRICE $28.00! ) DFSSE
cation), by the late James Lawson, W2PV. CALL TODAY! 2216 East Gladwick Street, Dominguez Hills, CA 90220
S TEL: (310) 763-5770 » FAX: (310) 763-2250

Gain, front-to-back, SWR response, and
input impedance derived by the Optim- CIBCLE 17 ON READER SERVICE CARD

1zer are very close to those values given
in the original W2PV design. But notice = A Dlo Wo RKS’
the difference in element spacings and

length!
| started the program by inputting the ANTENNA FEVER /‘ Currenf-B:alun..?;
W2PV data to the Optimizer program. As AROLINA WINDOM Matching What’s so different?
the program ran, | could see on the mon- Transformer _ 19 Models fit wu'ylpﬂ::thn
tor the driven element moving steadily | QTepPetormer = 00 e | s o e Powe
closer to the reflector and the element DXpeditions prove'tt gt SoslentOpUtERinGe
lengths changing. Very interesting. The | [T e B GOND INDERENBENT 27 4L, oustanding Load Mismatch Tolerance
end results were the same as derived by Low Angle, inverted, VERTICAL RADIATOR Tefl Tm
W2PV, but the Optimizer provided a dif- One Antenna + Transmaich = All bands, 80-10 & WARC R IR e i 2o m‘“‘"“'h
ferent set of element dimensions and mm‘-“"mwlﬁ ' direct cannectan to your antenna
spacing. - - lmu“‘ niﬂ greant-t !: Balom
Well, that's what makes the ball game 4K 4mmu-ﬁtlu. High Power, low cost
interesting. The K6STI Optimizer is cali- ool G ﬁ}'ﬂ ;EF E‘.‘.ﬁ S 14K ﬂ’ﬂ':ﬁ'}ﬂ Yags Eiakin, High Spex
brated against NEC, the accurate anten- Model CW160 16010, 268 $9995 $O0OhmMCoax ly1.5k 5kW 160-10, Precision, Yag-Balun

na analysis program used by profession- RG-8X 95%, Premium 16¢ kY :ﬂl;wwﬁig* General Purpose

als. My opinion isthat the resultsobtained | § - ) : ity 34¢ [8420x 2 \w 16010, Low s el
from the Optimizer program are very RG-213 95’5‘ Ml Quahty Neve Ramaiegiann B Poner 15%5,%

close to real-life data obtained in the field Uﬂrn Aliﬂ'ﬂ' Parts S ey oA ST ON S198

Dhﬂ a well-calibrated antenna range. S0 - m g’;ﬁ;.?gﬂs?m ﬁﬂg% 4KV-LI 4 kW, for Verticals, SO-238 In, PL-259 Out $28.85
N/Bg13 Nt etc :

WICIE YR e New N/9S13  Silver-Tefon, Install like PL-259 1‘“"; ﬁuﬂcl ﬂ'ﬂfm
CORG-8X  95%, Type llA non-contaminating 128 pages of hard-to-find parts and reference data

" . CQ-8X MM  Solid Dielectric, 95%, Type ||n, on antennas, baluns, antenna support line nirn
Trans-Atlantic Heceptmn SuperCable International 9086, better than 9913 cable, and coax. It rﬂﬂt“kﬂ
; p ' H::{ w& Flexible ams-q»f- vary low loss ﬂm:,ﬁgimﬂh
Without a Receiver! RLB S conducter (2x 10, & I
S ds | ihle d it? But i mailqr fﬂh@dﬂ.xﬂ;m mﬁawﬁawmm
ounds impossible, doesn't it7 But it was 19 atrand. Crclad. AP HH “ﬂﬂm“

done back in 1920 by Harold Beverage . . Em

(ex-2BML), Eﬁ%f whom the so-calied #13 Insulated 1gmm$m mpﬂﬁﬂﬁm

“wave antenna” was named. In 1978 muidw &awwmm nqed.lbw

Beverage wrote a letter to Thorne Mayes o _ ,.ﬂ.

(ex-BAX) in which he described hisamaz- | fj V&2 e ind tra, any o [(10% 55 men)

ing feat. The letter is described in the Al suppbes are factory fresh - no surphus, no seconds.  |elcome,

nna Support Line Many types avaitable | (G¥® S %

16" Mi , sun resistant, 100 hank 38 ....
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' Buerger, Inc.
1800 ANSE505
(215)659-5900

417 Davisville Road
Willow Grove, PA 19090

IC-T21A IC-A100H

Handhelds.,
Mobiles, HF

ATDENS Beams Verticals,

' Mobile
m— I-

Handhelds, Mnhlles MFJ-247 MFJ-989C
Headphones Largest Selection
Of Accessories

And much more! Call, write, or stop
in our retail store. Be sure to ask
about our monthly specials too!

D E =
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CABLE TV CONVERTERS

* All makes and models
* Quality Equipment
« Shipped within 24 hrs

e Years of customers
complete satisfaction

* Free catalog

L & L ELECTRONICS, INC.

1430 Miner St. Suite 522
Des Plaines, IL 60016

W 1 Bl]ﬂ 042- 9425

smply with all

Siate and Federal nwa
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HamCall CD-ROM

U.S. and International Callsign Lookup

Nearly 1,000,000 Listings
Thousands of Public Domain Programs

oCall™\ Includes Clubs & Military

Still $50, + $5 Shipping
& Handling per Order
Works on PC and Mac

Buckmaster's HamCall CD-ROM looks up
calls in seconds. U.S. calls can be searched by any
element, including name, city, state, etc. ATSR Is
included to look up callsigns from almost any text
application. Prints labels, No hard disk required,
everything is on one CD-ROM! New CD-ROM disc
every April and October, with updated listings and
dozens of new programs!

BUCKMASTER

Publishing
Rt 4. Box |E30-Mineral. VA 23117
TO3-8594-5777 BO0-282.56828
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Driven element

D=125%

TP =21"

TIP = 42.5"

Fig. 3— Half-element lengths, spacing and diameters of short-boom Yagi.

book Wireless Communication in the Unit-
ed States, by Thorn Mayes, published by
the New England Wireless and Steam Mu-
seum, 697 Tillinghast Road, East Green-
wich, Rhode Island 02818.

In the letter Beverage tells that in 1920
he erected a wave antenna on Long Isl-
and. It was 9 miles long, running from Riv-
erhead to East Moriches. He recounts
that one day he connected headphones
between the wire and ground and heard

a very high-pitch tone sending code, He
listened carefully to the tone, which was
a frequency of about 14,500 cycles (Hz).
He identified it as the super-power station
LY, the 1000 KW arc station near Lyons,
France, transmitting on 14.5 kHz!
Trans-Atlantic reception without a re-
ceiver! | wonder it that astounding feat
nas been duplicated since then. With a
very, very long, low wire antenna you
might try to hear the VLF stations around

3 ¢lement, WZW
Design

248°

B db = 5.86 dBd 218°

o, W Free Space
E-Plane
O ¢
........................................ gp*
128*
158° 14.288 HHz

Fig. 4- Polar plot of modified W2PV-style 14 MHz Yagi on a 20 foot boom
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OUTBACI(ER

The Complete HF Mobile Antenna System

& Wl v

in the country

Qutbacker Classics OBS: 6 ft, tall. 80-10m plus
WARCS. 300 watts PEP. 3/8-24 thread. Ideal for all
applications. OBS8: Same specs. Splits in two sec-
tions. Easy to store. OB8TRI: Same specs. Splits
in three sections. Backpacker’s delight. OBSHP:
500 watt PEP version. OBM: Ham/Manne combo.
Popular Ham bands PLUS marine ITU bands.
Outbacker Perth 7.5 fi. tall. 80-10m plus
WARC:s. 150 watts PEP. 3/8-24 thread. 3.5 ft.
stinger retracts into 4 ft. mast for garaging or trunk
storage. Superb performance. Perfect for trunk
mounting. Low wind resistance.

QOutbacker Jr. OBJRS: 4 ft. tall. 80-10m plus
WARCs. 150 watts PEP. 3/8-24 thread. Terrific for
hatchback or roof mounting and RV 's.

Custom Models For MARS, CAP or any

frequency combinations between 1.8-30MHz by
special order. Call for info.

WORLDWIDE

TERLIN AERIALS

5 Yampi Way

Willetton, WA 6155 Australia
Phone (011) 619-354-5444
FAX (011) 619-354-5455

Inquiries Invited For Dealers Outside North America.

Classic PERTH Jr.
OBs8 OBJRS

BOOTH
517 AT

DAYTON

AVAILABLE
FROM
DEALERS
NATIONWIDE

or backpack portable

OUTBACKER

links your rig to the world.

« ONE ANTENNA DOES IT ALL! Each model
covers 80-10 meters, including WARCs. Just
plug Wander Lead into desired socket to change
bands.

« LOW SWR. Wide Bandwidth. Taps for band
sockets are hand-set on an actual test vehicle
during assembly. Top stinger scribed at 11s
“middle of all bands™ point for easy setup.
Stinger also adjustable for fine-tuning SSB/CW
band segments. Matches all 50 ohm rigs.

« BUILT TO LAST! Main shaft has strong
fiberglass core with helically wound radiator.
Exterior covered with epoxy resin for strength
and coated with polyurethane for durability and
protection. Band sockets are nickleplated brass.
Mounting stud and stinger are stainless steel.
Impervious to sun, snow or salt water. Will not
crack. chip, peel or rust.

« SHEER MOBILING ENJOYMENT.
No dinking around with base matching
devices, tedious clips, or extra band coils.

It’s plug-n-play, mate!

The Outbacker is made by Terlin Aerials of
Western Australia. It has been performance-proven
in the rugged bush country for over 20 years. Now,
you can enjoy this excifing new import on your own
mobile vehicle!

NORTH AMERICA

OUTBACKER ANTENNA SALES
330 Cedar Glen Circle

Chattanooga, TN 37412

Phone (615) 899-3390

FAX (615) 899-6536

Tech Talk Time 6-10pm EST




HUGE ALUMINUM
TUBING SALE

Are you lookong for A rekable source of Migh Qualty alumenum
tubxng? Many amateurs enpoy buikding the:r own anlenna 0eSIgNs,
but cant due 1o the lack of supply of aluminum kbing and asso-
ciated hardware Some amateurs have even resorted to buying
commarcial antennas jus! to scrounga the ubling lor a pat an-
tenna project. We realized the need for a reliable supply of high
quality aluminum tubing and have made a senous commitment
o supply a wide range of tubing and hardware, All of the tubing
sizas wa stock are listed in the chan below, and ara avallable in 6
and 12 fool lengths, Additionally, extruded sizes from 2" to 3" are
also avallable in 24 fool langths, The six foot lengths can be
shippad via UPS; 12 and 24 fool lengths must be shipped via
Emery Air or truck. Please call for shipping quotes. The antenna
growing season s here, so don’t delay. Call Texas Towers for all
of your alurminum tubing needs and be ready to bulld your own
antenna in no bme at all!

[BSFT |

o

Sl of ol o o of of [

Call ( 30()) 2793467 e
TEXAS TOWERS

1108 Summit Avenue Suite #4, Plano, TX 75074

— |

ECTORI'INDER

Handheld 2-mtr/220 MHz phase
sense direction finder. Used with
any FM xcvr. Oil compass. Type
VF-142, $139.95, $3.50 S&H. Call/write for
info. CA add tax.

15

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

15

Fig. 5- Top left: gain vs frequency. Top right: SWR vs frequency. Bottom left: front-
to-back vs frequency. Bottomn right: feedpoint impedance vs frequency.

8 to 12 kHz. Headphones only, please.

Keep me posted!

The Groundplane
Loop Antenna

A low-profile, vertically polarized loop
antenna was described by Hans Wuertz,

DL2FA, inthe German publication eg- DL,
issue 5/83. The article has been translat-
ed and appears in the August 1983 issue
of Radio Communication, a publication of
the RSGB.

The design comprises haif of a full-
wave loop antenna with the other half
formed by the ground image (fig. 7). With

RADIO ENGINEERS, 3941 MT. BRUNDAGE

80 « CQ = April 1994
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Director

D=1.25"

138"

S I EE—— N S S e S S, (E—

Driven element

Reflector

A

TP =27.5"

TIP = 38.5"

Lﬂ DIEGO, CA 92111 619-565-1319 I
CABLE X-PERTS, INC.
COAX me fLup mr'
FLEXOBLE 5391 DIRECT BUREAL JACKET - B=2h
8013 ECLUAL UY RESISTANT JACKET e -ﬂ:m
BG 213U MIL-SPEC DIRECT BURIAL JACKET . 3N 2
ARG &/U FOAM 99 I _ Al 30N I8N
RG MINI &X BLK o GLA UV JACKET TR R Rl . - 14M
ARG 11U FOARM MIL-SPEC I i Ml |
ARG 214/0U—MIL-SPEC .. e b [ R 1.30M
AG-1 428/ —MIL-SPEC... AT T 1. 10
HEITDFI l.'.'.'.h.ELE
C4080 5TD DUTY 2116-6/22 UV JACKET . 200 {
Cmsl] HY DUTY 27 65020 UV JACKET N | 3404 A2M
IBEA OC GHAY JACKET - 154 139
1BGA TC GRAY JACKET 1Bm 1M
AH"I"EHH..I. WIRE
14GA 188 5TR SUPER-FLEX UNINSULATED 12m 104
14GA TEEH D B C UNINSLLATED T o oaw o
1832 SOLID "COPPERWELD” UNINSLLATED orm Of "
A WETH AEDELE B0 A SRATED 1. o=
BALUNS PRICE
WAL 1 0R 41 BN 1 2o TRNSFRM £22 Wima
WD ¢ BN S IORE- CRANT 524 e
ORIfGMAL GARY KT 525 O0'ea
TRAPS 10-40 MTH =- 1 I 95pr
CENTER INSULATOR 548 Phan
DAC AOPE D8l BAD 315 7704 TEST i §12.00/ 1000
"h‘IﬂFIE
10 GA 2/C REDVELK 25A-50.00Vea e 12 GA AED/BLK 251500004
/2 BAAID 250 - $10.00/ea v 1" BRAID 250 - 817 S0dei
450 DM LADDER LINE 18GA SOLID CW, . ......................._.......am.uurmurr
MORE ITEMS STOCKED INCLUDING CONNECTORS & ANTEMNAS
CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH
TECH INFO: Tﬂﬂ-ﬁiﬁ-‘!ﬁﬁﬁ ‘
113 McHenry Rd., Sulle 230 a
Buffalo Grove, IL 60089-1797 I
For Compiete {ferature Mail SASE

Fig. 6- Half-element lengths, spacing, and diameters of W2PV-type Yagi.
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hD AYTON
April 29, 30 & May 1, 1994 !

General Chairman, Dave Grubb, KC8CF

HOR 94
g

Asst. General Chairman, Ken Allen, KBSKE

* Giant 3 day Flea Market

¥* Exhibits

% Activities for the Non-Ham

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

Special Awards

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

Dayton, OH 45401-0964.

1994 Deadlines

Award Nominations: March 1

Advance Registration and Banquet
USA - April8 Canada - April 1

Flea Market Space: February 1

Flea Market

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

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

License Exams

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

Free bus service

Free bus service will be provided between Hamvention and
our satellite parking areas. In addition, some motels may offer
transportation to Hamvention.

! HAMVENTIEN Is sponsored by the Dayton Amateur Radio Association Inc. ‘

- - . -

- - - .- . - . - . -

How Many
Advance Reglstratlon Ecms:;;:g ot ____@$11.00" $
Enclose check or money order for amount indicated in Grand BEI‘IE]LIBI;I @ $22.00*" S
U.S. dollars and type or print your name and address clearly. Alt. Act. Luncheon
Make checks payable to: (Saturday) ______@%8.50 S
Dayton HAMVENTION Mail to - (Sunday) ——958:00 $
Dayton Hamvention Box 1446, Dayton, OH 45401-1446 FleaMarket¥ __ $30/1 space
(Max.3 spaces) $60/2 adjacent
Flea Market tickets Please enclose two checks $150/3 adjacent $
J Send admission tickets only if flea market space(s) assigned. Electricity  add $40.00/space $
'J Send admission tickets regardless of flea market space assignment. Covered tent —$215.00 ea. S
Total $

Name Call
Address

: : - *$14.00 at door
LAty State____Zip+4 =S +$24,00 at door, f available

: Admission ticket must be

Daytime Phone # () Evening Phone # ( ) i,mm flea market tickets




a 0.2 wavelength semicircular half-loop
tor the lowest frequency, DL2FA claims
the antenna can be tuned to cover a 2-10-
1 frequency range, 3.5 to 7 MHz, for ex-
ample. Bandwidth of the loop, without
retuning, however, is quite narrow.

For low loss the antenna is made of /4
inch diameter copper tubing. The ground
return is also made of copper tubing, sol-
dered to a chicken-wire ground screen
(dimensions not given). DL2FA predicts
that loop efficiency is high, being only 2
dB down in field strength as compared to
a full-size Y+-wave vertical antenna, and
only 0.5 dB down on the higher frequen-
cy band.

The antenna may be fed by a capaci-
tive match, inductive coupling, or a form
of Gamma Match, as shown in the illus-
tration. Radiation efficiency and vertical
radiation pattern will probably be affect-
ed by ground conductivity over the sur-
rounding area.

Aluminum, Anyone?

Finding aluminum to build a Yagi can be
a ime-consuming and frustrating experi-
ence. Gone are the days when surplus-
metal junk yards sold the stuff for pen-
nies. Some home-improvement stores
sell small lengths of tubing, but 12 foot
telescoping lengths, necessary to build
20 meter beams, for example, seemto be
hard to come by unless they are ordered
from a large metal-supply store. Unfor-
tunately, many of these big stores have a
minimum quantity order, or refuse to de-
liver a small individual order of tubing.
Tubing is generally sold in 12 foot

DR
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Semicircular half- loop
~ L=0-24
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Fg. 7- DL2FA ground-plane loop antenna: (a) capacitive feed; (b) inductive feed;
(c) gamma feed. (Drawing via RSGB)

lengths In standard diameters and vari-
ous wall thicknesses. Any diameter tub-
ing will telescope into the next larger size
if the larger size has a .058 inch wall thick-
ness. Thus, a 1% inch diameter length of
tubing will telescope into a 13/s inch diam-
eter tube if the latter has a wall thickness
of .058 inch.

Drawn aluminium tubing in various dia-
meters and in 6 and 12 foot lengths can

Mobiles
TM-732A
TM-742A

special

O
ICOM

IC-281 2m Mobile-save!
New 2GXAT under $300
New T21AZ2m HT

rdin

Electronics

ENWOOD

$769.95 Coupons
$929.95 Coupons

STANDARD YARESU

New Mobile C5718ADA
Bargain 2m HT C158A

Quotes a0rders(800) 433'320:?

Information (817)429-976 1
FAX(817)457-2429
5635East Rosedale Street

FortWorth, Texas 76112
9:30 t0 5:30 M-F,9:30-2:00 Sat

Handhelds us

special

TH-22AT $369.95 Specials
TH-78A $599.95 Coupons
Please call for the latest prices, specials and close outs!

Coupons onmost
radios! Callfor Specials!
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be obtained from Texas Towers, 1108
Summit Ave., Suite 4, Plano, TX (214-422-
7306). In addition, extruded tubing up to
3 inches in diameter and as long as 24
feet (suitable for booms or masts) is also
available. Texas Towers will ship tubing
via UPS truck or air freight collect.

Fiberglass Spreaders,
Anyone?

Quad spreaders can be a pain. It's not
easy to get suitable material for these
important components. |'ve found a com-
pany that stocks fiberglass rod, plus
round and square tubing suitable for HF
and VHF antennas. And they will ship
UPS. You can obtain a price list, tips on
spreader construction, and info on ob-
taining long life from your spreaders.

If you are a Quad enthusiast and want
thisimportantinformation, write to R. Allen
Bond, Max Gain Systems, 221 Green-
crest Court, Marietta, Georgia 30068-
3825 (404-973-6251 before 9 PM EST).

The W6SAI Mailbag

Many thanks to the following who have
written to me with regard to this column.
| appreciate hearing from you! W7JTR,
ABEPY, KD4KOX, W7GW, K51U, WENSU,
WI1PN, K4WV, VK5BR, WOQLU, WBTFB,
K20R, W4LGK, WU2J, W1IAF, W5PSA,
KWIL, [4AFQ, WEOAL, KeYO, DKSVP,
and VE1KD.

73, Bill, WBSAI
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M STREET DIRECTORY '93-'94 Edition  1993-94 REPEATER DIRECTORY

Complete Industry Guide 1o AM and FM Broadcast- IS repeaters by frequency, state and region. In-
ers US and Canada. Full of helpful information for  ©udes heipful information about autopatch, tones

the BC SWL. Has location frequency, program for-  31d more.  ©1333

CJ AR-RD93 Softbound $5.95
oy U more: © 1993 over 549 pages. & 0 AR-2RDI3 Buy two and save $1.95  $9.95
1994 CQ EQUIPMENT BUYER'S GUIDE
1994 RADIO AMATEUR CALLBOOKS | | udes al current rigs and accessories, Also has I
( 800) 4L57-71373 NORTH AMERICAN EDITION addresses for dealers as well as manufacturers.
Up-to-date with all the latest -mun- =] ©1993
CD ROM Call Directory Mac & IBM | r;ﬂmﬂif%ﬂ ;'rnﬂm Eh'&il'fndﬂ:ud; L g | O CoEQPH Softbound $4.95
US and International Calls R e OADK
Here's the latest way 1o get names and addresses ?:a"u? ?:SE Euﬂ:tsasar?ds;:;h 1994 PASSPORT TO
for 619,000 US and more than 250,000 International | <> 210 7 WORLDBAND RADIO
hams. Also has new to old call cross reference for | —'ns \Mags This book has all the latest sched-
100,000 calls! 6,000 PC public domainprogramand | ¢ o 1 $29.95 ules, imes, frequencies and other
data files of amateur related programs. US files in- heipful information you'll need to
dude name, address, license dass and date of birth, B tune info the world. Also full of
international files came from an extensivesurveyof | INTERNATIONAL EDITION information on the newest radios
foreign licensing authorities. © 1993, Get an International Callbook and have the latest | and accessories for your shack.
0 CD-ROM $49.95 | information on hand. Includes all countries outside | ©1993.
of North America. Handy aids make easy work of | [J IBS-RDIS4 Softbound $17.95
getting QSLs. Bureaus are listed with current ad- : e .
1994 RADIO i " Get your new Callbook 1oday! © 1993 For more information about an order call:
HANDBOOK by ARRL ' . 24-hr. FAX line (603) 899-6826
The new 1994 edition of this clas- : BU? em both Save $5.00 Just $54.90 ORDER SHIPPING AND HANDLING TIPS
sic has been revised and up- | ESRIAE"TN Regular Price $59.90 US Orders Mail UPS GROUND
dated. In addition to theory and | & - Up 10 $9.95 §3 &4
practical application ideas, hints, | n nnlo BﬂﬂKSTﬂnE $10.649.95 " g
tips and suggestions, the Handbook includes many
orojects for you to build. @ 1993. P.O. Box 209 - Rindge, NH 03461-0209 . EVEI?MLEHI $5 ; “55 gt
0 AR-HB%4 Hardbound $24.95 Telephone Hours: {ﬂmam*wwml @;‘g‘mﬂﬂmmﬁ vy i

rates. Pricas and avalabality subsect 10 change without noice.

== Callfor FREE 16 page catalog &9
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BILL'S BASICS

BY BILL WELSH, W6DDB

‘HOW TO” FOR THE NEWCOMER TO AMATEUR RADIO

Publications

If you are new o amateur radio, you
need to know sources of publications
which can provide you with the informa-
tion you require. This article includes ten
categories of books to help you locate the
ones you need. These categories of
books are building, catalogs, code, DX,
history, magazines, manuals, newslet-
ters, publishers/distributors, and used. If
you are interested, it 1s advisable to re-
quest additional information using the ad-
dress data shown in this article. Current
prices, descriptions, and shipping
charges are not included In this article,
but you may need them. The lists includ-
ed herein reflect just some of the publi-
cations which are known to this writer;
certainly, many more exist. However,
these lists are complete enough to be
helpful. Check the ads in this issue for
other vendors

Building

All About Books, P.O. Box 22366, San
Diego, CA 92192. Meter Construction; All
About Crystal Sets.

Electronics Now, P.O. Box 51866,
Boulder, CO 98032-1866.

Hambrew, George DeGrazio, WFEK,
P.O. Box 260083, Lakewood, CO 80226-
0083

45527 Third Street East, Lancaster, CA
93535-1802

Larry Vogt, N4VA, is shown here demonstrating code oper-

ation to Scouts and Scouting officials at Taipei, Taiwan. He

is the ITU Region Il training director of the Foundation for

Amateur International Radio Service (FAIRS). His goodwill

four also took him to Bangladesh, Jakarta, Kuala Lumpur,
Malaysia, and Thailand.

QEX (Monthly Experimenter’'s Manual),
ARRL, 225 Main Street, Newington, CT
06111.

Catalogs

Amateur Electronic Supply (AES), 5710
West Good Hope Road, Milwaukee, WI
53223,

Antennas West, P.O. Box 50062, Provo,
UT 84605.

Burghardt Amateur Center, P.O. Box
73, 182 North Maple, Watertown, SD
57201

Electronic Equipment Band (EEB), 323
Mill Street NLE., Vienna, VA 22180.

Fair Radio Sales Co. (Surplus), P.O.
Box 1105, 1016 East Eureka Street, Lima,
OH 45802.

Grove Enterprises, Inc., P.O. Box 98,
900 S. Highway 64 West, Brasstown, NC
28902-0098.

Ham Radio Outlet, 933 N, Euclid Street,
Anaheim, CA 92801.

[IX Equipment, Ltd., P.O. Box 9, Oak-
lawn, IL 60454,

MFJ Enterprises, Inc., Box 494, Missis-
sippi state, MS 39762.

Mouser Electronics, 2401 Highway 287
N., Mansfield, TX 78083.

Polyphaser Corp. (Grounds), P.O. Box
9000, 2225 Park Place, Minden, NJ
89423-9000.

Radio Shack, 500 One Tandy Center,
Fort Worth, TX 76102.

The Radio Works, P.O. Box 6159, Ports-
mouth, VA 23703,

Tucker Electronics & Computers, P.O
Box 51419, 1801 Reserve Street, Gar-
land, TX 75355-1419

Universal Radio, 6830 Americana
Parkway, Reynoldsburg, OH 43068.

Vibroplex Company, 98 Elm Street,
Portland, ME 04101

W.W. Sales (Antennas & Feedlines), 57
Echo Lake Drive, Fairview, NC 28730

8 Radio Products, 6198 Marlo Drive,
Painesville, OH 44077.

(Plus manufacturers’ catalogs.)

Code

Code Operation, Robert Halprin, K1XA,
Tiare Publications, P.O. Box 493, Lake
Geneva, Wi 53147,

Dots & Dashes, Morse Telegraph Club
Inc., 1101 Maplewood Drive, Normal, IL

Morsum Magnificat (bi-monthly), c/o
G.C. Arnold Palmers, 9 Wetherby Close,
Broadstone BH18 8JB, Dorset, England.

The Vail Correspondent (quarterly),
Box 88, Maynard, MA 01754,

DX
Amateur Radio DX Blue Book, Jim
Creevay, W4UYZ, J-C Enterprises, 4920
Mayflower Street, Cocoa, FL 32927
Beam Headings, Alan Davis, KB7HM,
4204 Fox Point Drive, Las Vegas, NV
89108.

The Dill's Landing Wireless Society is sponsored by Camillus

Parks and Recreation. This photograph was taken at the New

York State Fair. The aduiton the left side isTom Psyck , N2MKC.,
and the aduilt on the right is Dave Brooks, KAZVEE.
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& COMMUNICATIONS
ELECTRONICS INC.

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

25th Anniversary Special

Save $25.00

i
:nn Bearcat® BSIJOXI.T,I
2500XLT or 890XLT scanners.

| Celebrate our 25th anniversary with special savings on the radies listed
m thes cogpon. This coupon must he incleded with your prepasd ander.
Credit cards and tity discounts are excloded from thes offer. Offer
vahd only on crders mailed directly 0 Communications Flectronics
Inc.. PO Box 1045 - Dept. COOM94, Ann Arbor, Michigan 48106-1045

IU.S-A Coupon expires April 30, 1994, Coupon may nol be used inl
conjunction with any other offer, Coupon may be photocoplied, Add
$15.00 for L1 P.S. shipping in the continental United States of America.

Bearcat® 2500XLT-H

List price $649.95/CE price $339.95/SPECIAL
400 Channels- 20 Banks - Turbo Scan

Rotary tuner feature - Auto Store - Auto Sort
Size: 2-3/4" Wide x 1-1/2" Deep x 7-1/27 High
Frequency Coverage: 25.0000 - 549.9950, 760.0000 - §23.9950,
5490125 - 568.9950, §894.0125 - 1,500.0000 MHz

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

For more information on Bearcat radio scanners or o
join the Bearcat Radio Club, call Mr. Scanner at 1-800-
423-1331. To order any Bearcat radio product from
Communications Electronics Inc. call 1-800-USA-SCAN.

Great Deals on
Bearcat Scanners

Bearcat 8500XLT-H base/mobile$369.95
Bearcat 890XLT-H base/mobile.$244.95
Bearcat 2500XLT-H handheld ... $339.95
Bearcat 855XLT-H base .............. $149.095
Bearcat 760XLT-H base/mobile.$199.95
Bearcat 700A-H info mobile ......$149.95
Bearcat S60XLA-H base/mobile ... $§84.95

Bearcat 350A-H info mobile ......§104.95
Bearcat 200XLT-H handheld......$199.95
Bearcat 148XLT-H base.................. £88.95
Bearcat 100XLT-H handheld ......$149.95
Bearcat BCT2-1 info mobile ......$139.95

canners/Shortwave/GMRS/Ha

New FCCRules Mean Lasi Buying
Opportunity for Radio Scanners

On April 19, 1993, the FCC amended Parts 2 and 15 of its
rules to prohibit the manufacture and importation of
scanning radios capable of intercepting the 800 MHz
cellular telephone service. Supplies of full coverage 800
MHz. scanners are in very short supply. If you need
technical assistance or recommendations to locate a spe-
cial scanner or solve a communications problem, call the
Communications Electronics Inc. technical support
hotline for $2.00 per minute at 1-900-555-SCAN.

Bearcat® 8500XLT-H

List price $689.95/CE price $369.95/SPECIAL

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

25.000 - 28995 MHz (AM), 29.000 - 54.000 MHz (NFM),
54.000 - 71.995 MHz. (WFM), 72.000 - 75.995 MHz (NFM),
760.000 - 107.995 MHz. (WFM), 108.000 - 136.995 MHz (AM)
137.000 - 173.995 MHz. (NFM), 174.000 - 215.995 MHz. (WFM),
216.000 - 224.995 MHz. (NFM), 225.000 - 399.995 MHz. (AM)
400.000 - 511.995 MHz (NFM), 512.000 - 549.995 MHz. (WEM)
760.000 - 8239875 MHz (NFM), 849.0125 - 8689875 MHz (NFM)
8940125 - 1,300.000 MHz (NFM).

The new Bearcat B500XLT gives you pure scanning satisfaction
with amazing features like Turbo Scan. This lightning fast tech-
nology featuring a triple conversion RF system, enables Uniden's
best scanner 1o scan and search up to 100 channels per second.
Because the frequency coverage Is so large, a very fast scanning
system is essential to keep up with the action. Other features
include VFO Control - (Variable Frequency Oscillator) which
allows you to adjust the large rotary tuner 1o select the desired
frequency or channel Counfer Display - Lets you count and
record each channel while scanning. Awnlo Slore - Automati-
cally stores all active frequencies within the specified bank(s).
Auto Recording - This feature lets you record channel activity
from the scanner onto a tape recorder, You can even get an
optional CTCSS Tone Board (Contimuous Tone Control Squelch
Svstem) which allows the squelch to be broken during scanning
only when a correct CTCSS tone is received. 20 banks - Each
bank contains 25 channels, useful for storing similar frequendes
in order 10 maintain faster scanning cycles. For maximum
scanning enjoyment, order the following optional accessories:
PS001 Cigarette lighter power cord for temporary operation
from your vehicle's cigarette lighter §14.95; PS002 DC power
cord - enables permanent operation from your vehicle's fuse box
$14.95; MBOO 1 Mobile mounting bracket $14.95; BC0OOS CTCSS
Tone Board $5495; EXT11 External speaker with mounting
bracket & 10 feet of cable with plug attached $19.95. The
BCE500XLT comes with AC adapter, telescopic antenna, owner’s
manual and one year limited warranty from Uniden. Order your
BCSSOOXLT from Communications Electronics Inc. today,

e
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The Uniden GMR100 is a handheld GMRS UHF 2-way radio
transceiver that has these eight frequendies installed: 462.550,
462.725,462.5875,462.6125,462.6375, 462.675, 462.6625
and 462.6875 MHz. This one watt radio comes with flexible
rubber antenna, rechargeable ni-cad battery, AC adapter/
charger, belt clip, F.C.C. license application and more.

Cobra 2000GTL-H SSB DeluxeCB Base$419.95
Uniden GMR100-H GMRS Handheld ...$169.95
Uniden WASHINGTON-H SSB CB Base $189.95
Uniden GRANTXL-H SSB CB Mobile ....$149.95

Uniden PC66XL-H CB Mobile.................. $78.95
Uniden PC76XL-H CB Mobile ..........coc... $99.95
Uniden PC122XL-H 5SB CB Mobile .....$§107.95
Uniden PRO510X1-H CB Mobile............. $36.95
Uniden PRO520XL-H CB Mobile............. $49.95

Uniden PRO538W-H CB & Weather ......$69.95
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ICOM R1-H ultra compact handheld wideband receiver .............. $469.95
1ICOM R100-H mobile 500 kiz-1.8 GHz/I12] memory ... e $649.95
ICOM R7100-H base with 900 memory (add $49.00 shipping) $1,289.95
ICOM R9O00-H base 30 kHz-2 GHe (add $149.00 shipping) $4.999.95
ICOM AHTOO00-H super wideband discone type antenna _ $109.95
Grundig Satellit 700H1 portable with 512 memory & AC adpt. 5389.95
Grundig Satellit 500-H1 portable with 42 memory & AC adapt. §329.95

Grundig Yacht Boy 400-H compact portable shortwave ... 5199.95
Grundig Cosmopolit-H with integrated mini-cassetie recorder .. $179.95
Grundig Yacht Boy 230-H portable shortwave ... $139.95
Sangean ATS202-H ultra compact 20 memory shortwave . §79.95
Sangean ATS606-H ultra compact 45 memory shortwave ____ §149.95

Sangean ATS606P-H shortwave with antenna & AC sdapter . $169.95
Sangean ATSSO0-H1 portable 20 memory shortwave/SPECIAL _ $69.95
Sangean ATSB03A-H portable with 55B reception & AC adapter §159.95

Sangean ATSB08-H portable 45 memory shortwave esnee 1 7995
Sangean ATSE18-H portable without cassente recorder ... S189.95
Sangean ATSB18CS-H with cassette recorder ... 3209.95
Sangean ANTG0-H portable shortwave antenna ... $9.95

Public safery agencies responding to harsrdous materiaks inadents
must have accurate, up-to-date weather information. The Davis Weather
Monitor 11 is our top-of-the-line weather station which combines essen
tial weather monitoring functions into one incredible package. Glance
at the display, and see wind direction and winid speed on the compass
rose. Check the barometric trend arrow 1o see if the pressure is rising
or falling. Our package deal includes the new high resolution 1/108 inch
rain collector #7852-H, and the external ure/ humidity
sensor, part # TB59-H The package deal is order #DAVI-H for $524.95
ples $15.00 shipping. If you have a personal computer, when you order
the optional Weatherlink computer software for $149.95, you'll have a
powerful computerized weather station at an incredible price. For the
IBM PC or equivalent order part #7862-H. For Apple Mac Plus or higher
including Quadra or PowerBook, order part #7866-H.

“Other neat stuff

Uniden EXPO100-H 900 MHz spread spectrum cordless phone$299.95

ICOM GF22-1 handheld global positioning system ... 569995
WE200-H weather radio with storm alent ... IR — $39.95
RELM WHS150-H VHF handheld 5 watt, 16 ch. transceiver ... $340.95
RELM RH256NB-H VHF 25 watt synthesized transceiver ... $289.95
Ranger RCIZ950-H 25 watt 10 meter ham radlo ... $244.95
Ranger RCI2970-H 100 watt 10 meter ham radio . $369.95
Uniden LRDOOOOW 1-H Soper Wideband Laser/Radar Detector$ 169.95

PWE-H Passport to Workdband Radio by IBS — 11095
POLI-H Police Call for CT, ME. MA_ NH, RY, Rl VT __ $5.05
POL2-H Police Call for DE MD, N), PA == __ §5.95
POL3-H Police Call for Michigan & Ohio . ... $5.95
POL4-H Police Call for 10, IN, KY, W1 ............ T $5.05
POL5-H Police Call for 1A, KS, MN, MO, NE, NI}, 5D ... $5.95
POLG-H Police Call for DC, FL, GA, NC, PR, 5C, YA, WY e $5.95
POL7-H Police Call for AL AR, LA MS, OK, TN, TX .o . 5595
POLE-H Police Call for AZ, CO, ID, MT, NM_ NV, UT, WY _______ 35595
POL9-H Police Call for California, Oregon & Washingion $595
['SAMMBENCH 1 mount scanner anieana with BNC . £2005

USAX-H VHF scanner/VHF transmitting anienna with F1259 _ $29.95
USASGMBNC-H glass mount scanner ant with BNC coanector . $29.95
USASGMM-H glass mount scanner antenna with Motorola jack $29.95

Buy with confidence

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

Communications Electronics Inc. todav.
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or credit card orders call

1-800-USA-SCAN

Communications Electronics Inc.

Emergency Operations Center
P.0. Box 1045, Ann Arbor, Michigan 48106-1045 USA
For information call 313-996-8888 or FAX 313-663-8888




2 METER

SQLOOP

432 model
coming soon!

Omnidirectional, HORIZONTALLY
polarized mobile / base antenna for
sideband & CW. Ground-gain of 4.8
dBd @ 7.5 ft(av. gnd). Only 9"
square. A variety of easy mounting
options. Enjoy 200 mile range.
Stack’'em for even better
performance. 6 Meter model, too.

Contact M2 or
see your dealer!

3

VI 7560 N. Del Mar Ave.
Fresno, CA 93711

(209) 432-8873 FAX: 432-3059
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TRIS00
S500KHZ T0 1300

MHZ. WITH BFO
TR1500. A 1000
Channel Scanner with
500KHz to 1300 MHz
coverage, & no cutouts.
10 search, 10 scan banks
lockout on search &
search&store. VFO tuning
with AM/FM/ WFM modes.
With Ni-Cad batteries, Char,
VHF Ant., and long wire

antenna, case & belt dip. Limited time offer,
not valid with anv other specials. Only 5.95
shipping & handling anywhere in the 48

states. Call toll free and order this new unit!

COMMUNICATIONS
Call

E 1-800-445-7717 mw

6975 Hillsdale Ct, Indianapolis IN 46250
317-842-7115 Fax 1-800-448-1084
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KHEBZF Reports (weekly), Lee Wical,
45-601 Luluki Road, CRT 44-25 Kaneohe,
Oahu, HI 96744-1845.

KIZNL DX Antenna Designs, Patrick
Martini, Box 3350, West Sedona, AZ 86340.

Long Island DX Bulletin, P.O. Box 173,
Huntington, NY 11748-0173.

QRZ DX (weekly), P.O. Box 832205,
Richardson, TX 75083.

QSL Routes, Theuberger Verlag GmbH,
P.O. Box 73, O-1020 Berlin, Germany.

Rose, P.O. Box 796, Mundelein, IL
60060-0796; Speak to the World(amateur
radio language guide; 5 volumes, 25 lan-
guages).

The DX Magazine, The DX Bulletin, Box
50, Fulton, CA 95439.

The GO List, WeGO/K6HHD QSL Man-
ager List, P.O. Box 700, Rio Linda, CA
95673.

History

Antique Radio Classified, Antique Ra-
dio Club, P.O. Box 802-C13, Carlisle, MA
01741.

Antique Radio Gazette, Antique Radio
Club of America, c/o William Dawson, 300
Washington Trails, Washington, PA 15301.

Electric Radio, P.O. Box 57, Hesperus,
CO 81326.

|[EEE-PPL Department, IEEE Service
Center, P.O. Box 1331, 445 Hoes Lane,
Piscataway, NJ 08855-1331.

History of International Broadcasting, Marc
Seifer, Box 32, Kingston, Rl 02881. (Tesla.)

Old Timer's Bulletin, Antique Wireless
Association, c/o Joyce Peckham, Box E,
Breesport, NY 14816.

QCWA Journal, 159 E. 16th Avenue,
Eugene, OR 97401-4017.

Radio Bygones (bi-monthly), Owl
Worldwide Publications, 4314 West 238th
Street, Torrance, CA 90505-4509.

Wallace & Wallace, 11823 E. Slauson
Avenue, Suite 38, Santa Fe Springs, CA
80670. ( The History of Amateur Wireless.)

Magazines’

CQ, 76 N. Broadway, Hicksville, NY
11801. (Also Communications Quarterly.)

QST, 225 Main Street, Newington, CT
06111.

The Amateur Radio Communicator,
National Amateur Radio Association, P.O.
Box 598, Redmond, WA 98073-0598.

The AMSAT Journal, 850 Sligo Avenue,
Suite 600, Silver Spring, MD 20910-4703.

Used Magazines, Bill Welsh, W6DDB,
45527 Third Street East, Lancaster, CA
93535-1802.

Worldradio, PO. Box 189490, 2120 28th
Street, Sacramento, CA 95818.

73, 70 Route 202N, Peterborough, NH
03458.

Manuals
Ardco Electronics, P.O. Box 95, Berwyn,
IL 60402. (Hallicrafters Service Manuals.)

HiI-Manuals, Box R-802, Council Bluffs,
IA51502, (Amateur Equipment Manuals.)

National Radio Examiners, P.O. Box
565206, Dallas, TX 75356. (Commercial
Radiotelephone Operator License.)

Newsletters

ARRL Newsletter, ARRL, 225 Main St.,
Newington, CT 06111,

Clandestine Confidential Newsletter,
RR-4, Box 110, Lake Geneva, W| 53147,

HamAdventures, Rusprint, 26037 W.
220th Terrace, Spring Hill, KS 66083.

ICOM (bi-monthly), ICOM America,
2380 116th Avenue N.E., Bellevue, WA
98004.

Kenwood (bi-monthly), P.O. Box
22745, 2201 East Dominguez Street,
Long Beach, CA 90801-5745.

National Contest Journal (bi-monthly),
ARRL, 225 Main Street, Newington, CT
06111,

Packet Power Monthly Newsletter,
Packet Power Publishing, P.O. Box 189,
Burleson, TX 76097,

RTTY Journal, 1904 Carolion Lane,
Fallbrook, CA 92028-4614.

Spec-Com Journal (bi-monthly), Mem-
bership Services, P.O. Box 1002, Du-
buque, |A 52004-1002.

Westlake Report (weekly), Westlink In-
ternational, 28221 Stanley Court, Canyon
Country, CA 91351-3818.

W5Y! Newsletter (bi-monthly), Box
10101, Dallas, TX 75207,

Other special interest groups which
publish newsletters include local radio
clubs, QRP (low power), OOTC (Oid Oid
Timers Club), and various YL (female op-
erator) groups.

Publishers/Distributors

Ameco Coporation, 224 East Second
Street, Mineola, NY 11501,

American Radio Relay League, 225
Main Street, Newington, CT 06111,

Artsci, Inc., P.O.Box 1428 Burbank, CA
91507.

Buckmaster Publishing, Route 4, Box
1630, Mineral, VA 23117.

CQ Communications, 76 N.Broadway,
Hicksville, NY 11801. (Amateur Radio
Almanac; Equipment Buyer's Guide,
Ham Radio Horizons; Keys, Keys, Keys:
The Packet Radio Operator's Manual; The
Quad Antenna; The Shortwave Propaga-
tion Handbook; The Vertical Antenna
Handbook; calendars.)

CRB Research, P.O. Box 56, Com-
mack, NY 11725.

Electronics Book Club, Blue Ridge
Summit, PA 17294-0810.

FB Enterprises, 23801 N.W. First Ave-
nue, Ridgefield, WA 98642-8830.

Gordon West Radio School, 2414 Col-
lege Drive, Costa Mesa, CA 92026.

D. Heise, AABEE, 16832 Whirlwind,
Ramona, CA 92065.

ldiom Press, Box 583, Deerfield, IL
60015.
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McGraw-Hill, Inc. (see TAB), 13311
Monterey Avenue, Blue Ridge Summit,
PA 17294,

MFJ Enterprises, Inc., P.O. Box 494,
Mississippi State, MS 39762.

National Amateur Radio Association
(NARA), P.O. Box 598, Redmond, WA
9807 3-0598.

Radio Amateur Callbook, P.O. Box
2013, 1695 QOak Street, Lakewood, NJ
08701.

TAB (Division of McGraw-Hill), Blue
Ridge Summit, PA 17294-0850.

The W5YI| Group, P.O. Box 565101,
Dallas, TX 75356.

Tiare Publications, P.O. Box 493, Lake
Geneva, WI 53147.

Worldradio, P.O. Box 189490, 2120
28th Street, Sacramento, CA 95818.

WPT Publications, 7015 N.E. 61 Ave-
nue, Vancouver, WA 98661,

Used
Ham Trader Yellow Sheets, P.O. Box

2057, Glen Ellyn, IL 60138-2057.

Antenna Information

The 64-page Radio Works Catalog 941 is
available at the cover price of $3, but it is
free to readers of this column. It covers a
wide range of antennas, baluns, coax,
connectors, equipment, ground wire, and
insulators.

The 128-page Radio Works Reference
Catalog is a bargain at just $5. This is not
a catalog in the normal tashion; it does
not include prices or an order form. It I1s
essentially an antenna text book, which is
particularly valuable to new amateurs. It
covers antenna and ground wire, anten-
na specifications, antenna support line,
antenna trimming chart, artificial ground,
baluns (all aspects), Carolina beams,
Carolina Windoms, coax (coaxial cable),
coax jackets, coax specifications, coax
weatherproofing, connector adapters,
connectors, conversion tables, copper
wire, copper-wire insulation, counter-
poise lengths, decibels, dipoles, ground-
loop solutions, G5RV plus, hard-drawn
copper, high-performance wire anten-
nas, high RF voltages In stations, install-
ing wire antennas in trees, and much more.

The Radio Works' address is P.O. Box
6159, Portsmouth, VA 23703 (telephone
804-484-0140, FAX 804-483-1873).
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Goodies Article Addition

The December 1993 issue of CQ maga-
zine included coverage of Blacksmith
Brownie's amateur radio products, but it
did not include his address and tele-
phone number. His address is P.O. Box
382, Hamburg, NJ 07419 (telephone 201-
827-5414). 73, Bill, weDDB
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