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~ KENWOOD 
..pacesetter in Amateur radio 

999 X-citing! 
Frequency and mode may be stored in 
10 groups of 10 channels each. Split fre- 

Kenwood’s advanced digital know-how ari quencies may be stored in 10 channels 
brings Amateurs world-wide “big-rig” Kenwood DynaMix™ high sensitivity direct for repeater operation. 
performance in a compact package. We mixing system ensures true 102 dB receiver i i ) 

call it “Digital DX-citement”—that special dynamic range. Subtone is memorized when TU-8 is installed. 
feeling you get every time you turn the y y Cl : : > ~t 
power on! Super efficient cooling permits continuous IF shift, tuneable notch filter, noise blanker, 

overs Al teur key-down for periods exceeding one hour. all-mode squelch, RF attenuator, RIT/XIT, 
General coverage receiver tunes from RF input power is rated at 200 W PEP on and optional filters fight QRM in today’s 
150 kHz—30 MHz. Easily modified for SSB, 200 W DC on CW, AFSK, FM, and 110 crowded bands. 
HF MARS operation. W DC AM. (The heavy duty PS-50 power 

irect ke >quenc supply is needed for continuous duty.) 

USB, LSB, CW, AM, FM, 
and AFSK. Mode 
selection is verified in 
Morse Code. 

A built-in SSB filter is 
standard. When an 
optional SSB filter 
(YK-88S or YK-88SN) is 
installed, dual filtering 
is provided. 

Covers 80-10 meters. 
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© AT-440 internal auto. antenna tuner (80 m—10 m) Kenwood takes you 
e AT-250 external auto. tuner (160 m—10 m) from HF to OSCAR! 
AT-130 compact mobile antenna tuner (160 m— 

10 m) e IF-232C/IC-10 level translator and modem 
IC kit e PS-50 heavy duty power supply ° PS-430/ 
PS-30 DC power supply e SP-430 external 
speaker ® MB-430 mobile mounting bracket 

>» YK-88C/88CN 500 Hz/270 Hz CW filters e YK-88S- —— 
88SN 2.4 kHz/1.8 kHz SSB filters e MC-60A/80/85 
desk microphones e MC-55 (8P) mobile micro- v 
phone e HS-4/5/6/7 headphones e SP-40/50 
mobile speakers e MA-5/VP-1 HF 5 band mobile 
helical antenna and bumper mount e TL-922A 

2 kw PEP linear amplifier e SM-220 station monitor : F TRIO-KENWOOD COMMUNICATIONS 
, VS-1 voice synthesizer e SW-100A/200A/2000 — Gomplele service manuals are available for all 1111 West Walnut Street 
SWR/power meters ® TU-8 CTCSS tone unit Specifications and prices are subject to change without Compton, California 90220 
e PG-2C extra DC cable. notice or obligation. 



KENWOOD 
...pacesetter in Amateur radio 

“Dx-cellence!”’ 
The new TS-940S is a serious radio 
for the serious operator. Superb 
interference reduction circuits and 
high dynamic range receiver com- 
bine with superior transmitter 
design to give you no-nonsense, no 
compromise performance that gets 
your signals through! The exclusive 
multi-function LCD sub display 
graphically illustrates VBT, SSB 
slope, and other features. 

Super efficient cooling system using 
special air ducting works with the inter- 
nal heavy-duty power supply to allow 
continuous transmission at full power 
output for periods exceeding one hour. 

An optical encoder and the flywheel 
VFO knob give the TS-940S a positive 
tuning “feel? 

Exclusive multi-function LCD sub- 
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display panel shows CW VBT, SSB 
slope tuning, as well as frequency, 
time, and AT- 940 antenna tuner status. 

Kenwood's unique transmitter design 
delivers top “quality Kenwood” sound. 

Operating frequencies may be directly 
entered into the TS-940S without using 
the VFO knob. 

Remove “rotten QRM” with the SSB 
slope tuning, CW VBT, notch filter, AF 
tune, and CW pitch controls. 

Mode and frequency may be stored in 
4 groups of 10 channels each. 

Tunes from 150 kHz to 30 MHz. 

Another Kenwood First! 

» AT-940 full range (160-10m) auto- 
matic antenna tuner ® SP-940 external 

tekock) (GRAPH) (SCROM phe) 

MEMORY FUNCTION. 
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Interface IF-232C/IF-10B 

speaker with audio filtering ° YG-455C-1 
(500 Hz), YG-455CN-1 (250 Hz), 
YK-88C-1 (500 Hz) CW filters; YK-88A-1 
(6 kHz) AM filter © VS-1 voice synthesizer 
SO-1 temperature compensated 

crystal oscillator ®° MC-42S UP/DOWN 
hand mic. ® MC-60A, MC-80, MC-85 
deluxe base station mics. ° PC-1A phone 
patch © TL- 922A linear amplifier 
SM-220 station monitor ® BS-8 pan 

display ° SW-200A and SW-2000 SWR 
and power meters. 
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More TS-940S information is available 
from authorized Kenwood dealers. 

KENWOOD 
TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut Street 
Compton, California 90220 

Complete service manuals are available 

for all Trio-Kenwood transceivers and 
most accessories. 
Specifications and prices are subject to 

change without notice or obligation. 



Attention “computing” hams! The 
Kenwood IF-Series computer inter- 
face units will enable you to connect 
your TS-711A, TS-811A, TS-940S, or 
TS-440S transceivers to your home 
computer. RS-232C standard is 
used, so the interface units are 
compatible with any computer! 

The IF-10A and IF-10B computer 
interface boards and IC-10 IC kit are 
designed to be installed inside the 
transceivers. Control is performed 
via the computer RS-232C port and 

r 

1425400. -t3— umeemeurals 

through the IF-232C level translator. 
The level translator performs two 
functions: (1) converts voltage levels 
from the RS-232C port to the TTL 
levels in the transceiver, (2) and acts 
as a noise supressor. A complete 
interface “kit” would include the 
appropriate computer interface units 
(IF-10A, IF-10B, or IC-10) and the 
IF-232C level translator. 

The applications of automated 
station control are almost endless! 
Just imagine...work DX from your 
hand-held...operate OSCAR “auto- 
matically”...remote operation of your 
station...or put together the “ultimate” 
contest station.... 

CRT display shown is a sample program, not available 
from Trio-Kenwood Communications. 

Complete service manuals are available for all 
Trio-Kenwood transceivers and most accessories. 
Specifications and prices are subject to change without 

notice or obligation. 

Gor Copuright (0), 1985 

Which station do you want ? 
Your selection : 

TS-940S © MG Rriat (O. MittewooD Corpor 

7.01488 Miz 

21.22408 Miz |= 

This means that one program may be 
used with several rigs, to minimize 
program changes. 

Memory input and recall, frequency 
selection, frequency step, sub-tone 
frequency, offset, antenna tuner, 
DCS, scan, and many, many more 
functions are accessible with the 
Kenwood computer interface unit! 

More IF-232C and computer inter- 
face information is available from 
authorized Kenwood dealers. 

KENWOOD 
TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut Street 
Compton, California 90220 
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Zero Bias 
AN EDITORIAL 

W.. this is it! The month that amateur ra- 
dio waits for, and specifically the last weekend 
in this month. It’s Dayton. What else could stir 
the hearts and minds of amateurs throughout 
the world? If you've ever been there, you know 
the excitement and wonderment generated in 
those three days. If all you’ve done is hear 
about Dayton, it’s really two or three times bet- 
ter than any story could relate. If you’ re too jad- 
ed and blase to think that there would be any- 
thing there to catch your fancy, then perhaps 
you should think of a new hobby. It’s all there in 
the greatest profusion ever known to amateur 
radio. 

| don’t know why Dayton evolved to the size 
itis, but there is nothing in the world like it. Per- 
haps it’s as simple as everyone goes expect- 
ing to have a good time and they do. Seasoned 
Dayton goers talk about the number of Day- 
tons they’ve been to as if qualifying for an en- 
durance award. Everything new in amateur ra- 
dio will certainly be there, along with just about 
everything that is currently commercially 
available. It’s all there to see, touch, and try 

out. Over 400 commercial exhibits alone will 
dazzle you into creating a giant wish list. The 
gigantic fleamarket offers just about every- 
thing imaginable to delight the amateur. What- 
ever particular aspect of amateur radio you en- 
joy, it’s there waiting for you to take it home. 
There are talks, forums, and meetings on 
every subject led by people you’ve only heard 
or read about. These are the recognized ex- 

perts who are there to show you how it’s done 

and how you can do it, too. 
Give ita try this year. There’s still time. Hotel 

accommodations are very scarce, but it’s cer- 
tainly worth the trip to find out for yourself what 
everyone talks about when they say ‘‘Dayton.”’ 

The COQ WW VHF WPX Contest 
The results are in! To all those who entered, 

we thank you for making our first VHF Contest 
a tremendous success. The results will be pub- 
lished in our June issue. We've taken a lot of 

your suggestions to heart in structuring the 

rules for the next big one in July. The new log 
sheets should be available this month so you 
can send in early for your share. The response 
truly has been worldwide, and a lot of amazing 
scores were submitted. Start getting your sta- 
tion in order and getting yourself in shape for 
the next one. 

This coming weekend will see us at the big 
local event, the LIMARC fleamarket here on 
Long Island. Before we get to Dayton, how- 
ever, we willbe at the Orlando Hamfest and the 
big one in Charlotte, North Carolina. Let’s see 
how many of you can get out of the house this 
year to attend some of these events. Be sure to 
stop by the CQ booth to say hi. While you’ re at 
it, why not bring a nonamateur with you to 
show him or her just what it is we do. It might 
also make a great field trip for a local science 
class and an extra motivator for a group start- 
ing an amateur radio course. Let’s all try to 
have a good time with amateur radio this year 
and also encourage others to give us atry. 

Only In Texas 
Speaking of good times, remember that 

CQ e April1986 4 @ 

| don’t know if it’s quite right to classify armadillos as hams, but these two fellows are getting set 
for a little mobile operation. Perhaps they’lI take turns operating and pulling during the Texas DX 
Society’s Great Armadillo Run coming up next month. | would expect that they will take part in the 

CW portion. 

next month starts the Great Armadillo Run. 
Check the January issue for complete details. 
The phone portion of this monumental event is 
scheduled to kick off on May 3rd, so make your 
plans accordingly. There are numerous sou- 
venirs available to participants, and this oper- 
ating event is in typical Texan fashion—BIG. If 
you’ re inneed of any county for an award cred- 
it, this is a sure way to get it and have a lot of fun 
to boot. See the photo of the advance party of 
mascots leaving to check out the route and 
propagation conditions. We thank the Texas 
DX Society for thinking up this one and for the 
tremendous amount of work involved to bring it 
off in true Texas style. 

Still Undecided 
As of this writing, RM-5038, the Novice En- 

hancement Petition, is still an open issue, but it 
does look good for 1986. While this proposal 
will not open a floodgate of new amateurs, it 
will have a lot to offer a prospective amateur in 
the way of privileges. It is the best compromise 
so far between the no-code and pro-code fac- 
tions. 

The same up-in-the-air status exists for 
HR-3378 and S-1667, the Telecommunica- 
tions Privacy Act of 1985. Although many ama- 
teurs seek only to exclude amateur radio from 
this one’s talons, let’s look at this one’s ramifi- 
cations with regard to everyone. The Privacy 
Act is really not good for anyone, let alone am- 
ateurs. To simply be excluded from its provi- 
sions does not make it right. It still maintains 
that the basic premise is correct and that ama- 
teurs have special license that the general 
population doesn’t. To seek an exclusion is giv- 
ing tacit support for the legitimacy of the prem- 
ise. The premise is wrong. 

Antenna Special 
While we all know that a raging blizzard, tor- 

rential downpour, and sub-freezing tempera- 
tures are actually the best times to work on an- 
tennas, April is the optimum time to read about 
antennas. | guess this is because we use the 
warmer weather to get rid of the colds, frost- 
bite, and casts from our limbs which we re- 
ceived from working on antennas in the winter. 
This is the first of our two annual Antenna 
Specials (the other is the August issue), and it 

should give you plenty of time to get some 
good ideas on improving your setup before 
next winter. 

Travels With CQ 
This is being written about a week after our 

first hamfest of the 1986 season—Miami. Had 
circumstances allowed, this would have been 
our second, as we had originally planned on 
going to the Wheaton one-day show in Chicago 
the week before. There was too much work 
around here to get away that weekend, and so 
we'll try again next year. I’ve heard from folks 
who were at the new location in Chicago—the 
Arlington racetrack fire destroyed the tradi- 
tional site—that the turnout was very good and 
a great time was had by all. The previous year 
was the year of the Hamsicle, where the tem- 
perature dropped to —27°. This year the 
weather cooperated. 

The Miami trip had an auspicious start on 
Friday, February 7th, as New York was 
gripped in a snow storm. After a few hours of 
delays due to airport closings, deicing proced- 
ures, and runway plowing, we finally left frigid 
New York expecting to bask in the Miami sun 
that afternoon. No such luck. We arrived in 
time to land with a departing tornado, which 
made us grasp the fundamentals of wind sheer 
really fast. The weather was very wet. We were 
greeted by heavy rains which lasted all the rest 
of the day. It was warm, though. The show was 
also at a new location this year, farther away 
from the convention hotel. The new site had 
everything going for it—size, ample parking, 
indoor fleamarkets, and plenty to see and do. 
The only thing lacking was an adequate 

air-conditioning system. Miami was very well 
attended, and the weather was perfect. Conse- 
quently, itwas hot and crowded. Alittle cool air 
and it would have been perfect. 

Sabbatical Leave 
Dr. Theodore Cohen, N4XX, our Washington 

columnist and co-author of the Shortwave 
Propagation Hanabook, will begin a sabbatical 
leave this month due to work commitments. 
Ted will keep us informed as to doings in the 
nation’s capital as they arise. However, there 
will be no regular columns during this period. 

73, Alan, K2EEK 
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THE IDEAL 
OMNIDIRECTIONAL 
PACKET ANTENNA 

® Greatest Simplex Range for 

Price 

® Maximum Decoupling Mini- 

mizes Computer Hash a | 69% AaeorNe Price 

® No Feedline Radiation to Lock 

Virtually all existing Packet Terminal 
Node Controllers (TNC’s) usé phase- 

Up Computer 

locked-loop detection or a ‘‘World Chip” 
PERFORMANCE decoder intended for telephone quality 
@ Low Vertical Radiation Angle circuits. These schemes work well 
@ No Feedline Radiation for VHF FM radio operation, but leave 
© Wideband Matching Network a lot of room for improvement in H.F. 

i 5 radio environments. 
© Efficient Design 

® Omnidirectional Pattern The new AEA Model PM-1 Packet 
Modem is eed to interface between 
our existing INC and your radio. 
0 internal modifications to your 

TNC or radio are necessary. The PM-1 
contains independent dual channel fil- 
tering with A.M. detection for maximum 
sensitivity and selectivity under poor 
H.F. conditions. The PM-1 is optimized 
for 300 baud operation. A shift frequency 
of 200 Hz or 600 Hz may be selected 
from the front panel. 

A front panel bar graph tuning indicator 
is provided to assist the user iin precise 
H.F. tuning of an incoming packet 
radio signal. There is also a front panel 
squelch control (variable DCD) provided 
for sensitivity adjustment under various 
noise conditions. Just to make your 
TNC as flexible and useful as possible, 
we have included two output radio 
cables. Now you can switch between 
VHF and HF packet operation by my 
pushing this PM-1 front panel switch. 

Suggested 
$21 9* Amateur Net Price 

The AEA model PK-80 is a wired, 

tested, and calibrated version of the 

famous TAPR TNC-2 and comes with a 
one-year conditional AEA warranty. 

You can interface the PK-80 with 
any ASCII terminal or a personal 
computer and standard terminal 
software. The PK-80 is loaded with all 
the latest AX.25 version 2.0 software 
and advanced packet hardware 
circuitry that makes the TNC-2 the 
newest benchmark for comparision. 

DEPENDABILITY 
® High Quality Materials 

® Weatherproof Design 

® Rugged Construction 

@ Advanced Engineering Compare the following as represen- 
tative of the advanced new features 
relative to the competition. PRICE & CONVENIENCE 

® Low Cost 

@ Easily Installed 

® Compact & Lightweight 

@ UPS Shippable 

® Inexpensive TV Mast Support 

(not Included) 

ISOPOLE™ is available for 

144 MHz, 220 MHz, 440 MHz 

Ask for our spec sheet and 

radiation pattern plots, or 

visit your favorite AEA 

dealer for more information. 

® Hardware HDLC for full duplex 
@ True Data Carrier Detect (DCD) 

for HF operation 
® Operates with 300, 1200, 2400, 

4800, and 9600 baud terminals 
@ Five front-panel status indicators 
® Multiple connect 
@ Connect check (poll final bit) 

fully implemented 
®@ Connect AUTO response message 
® Only three commands necessary 

for making standard contacts 
© 82 software commands possible for 

the most demanding requirements 

Enjoy Packet Radio to its fullest with 
the new AEA model PM-1 Packet 
Modem. Work DX on the low bands 
and monitor packet mail boxes from (Prices and specifications subject to change without notice 

or obligation) the other side of the country. See the 
AEA PM.-1 at your favorite dealer now. 

Prices and Specifications Subject to Change 
Without Notice or Obligation. Advanced Electronics Applications, Inc. Prices and Specifications Subject to Change 
ADVANCED ELECTRONICS APPLICATIONS, INC. P.O. Box C-2160 Without Notice or Obligation. 
P.O. Box C-2160, Lynnwood, WA 98036-0918 Lynnwood, WA 98036 ADVANCED ELECTRONICS APPLICATIONS, INC. 
TELEX: 6972496 AEA INTL UW (206) 775-7373 P.O. Box C-2160, Lynnwood, WA 98036-0918 

TELEX: 6972496 AEA INTL UW 
(206) 775-7373 

(206) 775-7373 TELEX: 6972496 

ANE 
rE AEAEAEAEAEAEAEAEAEA EAEAEAEAEAEAEAEAEAE 



ANTENNAS 

ANTENNA SYSTEMS 

TIRED OF WIND 
DAMAGE ? 

Some of the WORLD’S finest. 

TB4EC 10, 15, 20 Mtr. 
TB5ES 10, 15, 20 Mtr. 
TB5EM 10, 15, 20 Mtr. 

TB6EM 10, 15, 20 Mtr. 

20M326 3 elem. 20 Mtr. 
20M536 5 elem. 20 Mtr. 

20M646 6 elem. 20 Mtr. 

15M5325 elem. 15 Mtr. 
15M845 8 elem. 15 Mtr. 

10M5235 elem. 10 Mtr. 

10M6366 elem. 10 Mtr. 

2MVS814, 2 Mtr. phased 

$310.00 
$425.00 
$530.00 

$640.00 

$385.00 

$635.00 
$1075.00 

$510.00 
$1010.00 

$340.00 

$705.00 

$269.00 
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Pen Pal Wanted 

Editor, CQ: 
| would be most grateful if you would 

print this in your letters column. 
| would like a pen pal in the U.S.A. or 

Canada. | am a 17-year-old boy who is in 
the jewelry trade, and my hobby is ama- 
teur radio. |ama ‘‘B’’ class license holder, 
so! canonly use VHF and up, but! doa lot 
of shortwave listening. | intend to pass the 
CW test and get onto HF one day, though. 

My other interest is listening to rock 
music. | would write to anyone, male or fe- 
male, but would prefer someone with inter- 
ests similar to mine. That is not too im- 
portant, however (neither is age, by the 

way). 
Thank you very much for the ace maga- 

zine. 
Mike F. Newell, G1HGD 

11 Lancaster Place 
Kenilworth, Warwickshire 

CV8 1GL England 

Heard Island Odyssey 
Editor, CQ: 

Part of the fun of DXing is trying to im- 
agine yourself in the shoes of the operator 
at the other end of the QSO. While sitting 
inacomfortable hamshack, it takes a ma- 
jor helping of imagination to project your- 
self into a dense jungle or onto a remote 
island. 

| just finished reading a book that made 
me feel part of one of the most exciting ex- 
peditions in memory. The book is Heard 
Island Odyssey by Kirsti Jenkins-Smith. 
Kirsti’s writing reminds me of the classic 
DX chronicles of Danny Weil and Gus 
Browning. Rather that dwelling on the 
technical aspects of the expedition, Kirsti 
weaves a tale of the human side of travel- 
ling to one of the most remote corners of 
the globe. She fills in the part of the ad- 
venture that is so often overlooked inham 
literature. While reading her book, | gained 
a true appreciation for the human side of 
travel to this incredible place. 

Heard Island Odyssey describes the 
1983 expedition to Heard Island organized 
and led by Jim Smith. The book doesn’t 
dwell on the DXpedition aspects of the ad- 
venture, making it equally appealing to 
DXers, non-DXers, and even non-hams. 

The book contains 20 pages of photos. | 
was able to finish it in one evening while 
the bands were dead. 

| don’t know how ‘‘Heard Island Odys- 
sey’ will be distributed, but | got my copy 
by sending a check for $14.45 ($9.95 for 
the book, $4.50 for airmail) made payable 
to ‘‘HIDY-Y”’ to: HIDY-Y, c/o P.O. Box 90, 
Norfolk Island, Australia 2899. 

Bob Farkaly, KBRHY 

Libertyville, IL 

Our Readers Say: 
WPX Award Outstanding 

Editor, CQ: 
I’ve just received the WPX certificate 

#2349 for CW, and| am certainly pleased 
with it. The artwork is outstanding, es- 
pecially the beautiful calligraphy work. 
There is no doubt in my mind that your cer- 
tificate is the best | have ever received 
from any organization. 

The WPX Awards Manager deserves to 
be congratulated on his diligence in verify- 
ing all my prefixes which were submitted. 
Thank you very much. 

Joe Rice, W4RHZ 
Covington, KY 

Remember The Senior Citizens 
Editor, CQ: 

Your Editorial in the November 1985 is- 
sue was very impressive, provoking con- 
siderable thinking. First, I’m not sure | 
share your thinking regarding associat- 
ing amateur radio with introverts. The 
great majority of local ham friends are ex- 
troverts. Also, their outward appear- 
ances do not reflect their high level of in- 
telligence. 

You concentrated on young people as 
a group for future hams. May | suggest 
you give thought to older people, ‘‘Senior 
Citizens.’’ And may | give my personal ex- 
perience as a humble example. 

| am a WW | veteran, retired in 1968 
when | was 68. | had a hobby at that time 
of guarding, and some photography. 
However, | needed a hobby to exercise 
my brain to prevent it from atrophying. 
Also, in case of becoming less mobile, | 
needed a vehicle to contact the outside 
world. Later | also learned that the hobby 
was closely associated with God be- 
cause of the many miracles involved, in- 
cluding the phenomenal speed of a radio 
wave. My basic schooling involved steam 
and its many uses. 

So with some study, membership in 
our local club to learn the ‘‘language,”’ 
and membership in the ARRL, | passed 
and received my Novice license in Febru- 
ary 1979. Then with additional study and 
encouragement from an ‘‘Elmer,” | 

passed and received December 12, 1983 
my General license. That was a unique 
Christmas present and a very self-satisfy- 
ing achievement at my age. | am now be- 
ginning to study for my Advanced class li- 
cense. That is my present challenge. 

Retired people require both physical 
and mental activity to prolong life. Ama- 
teur radio has fulfilled all my prerequi- 
sites and more. 

Senior citizens number about 30 mil- 
lion in the U.S. They are a virgin group to 
recruit from. 

E.D. Stoetzel, KA9DKS 
Washington, IL 

Say You Saw ItInCQ 



I sanrec |$T-20T 
VHF FM TRANSCEIVER UHF FM TRANSCEIVER 

MODEL ST-20T MODEL ST-40T 

Suggested Retail $349.95 Coming 1st Quarter 1986 

Frequency Range 142.000 to 150.995 MHz 440 MHz to 449.975 MHz 
Type of Emition F3 F3 
Memory Channels 10 Channels 10 Channels 
Antenna Impedance 50 ohms 50 ohms 
Power Source 9.6V Nicd battery pack 9.6V Nicd battery pack 

QV Dry battery pack QV Dry battery pack 
D.C. 8.4-16V D.C. 8.4-16V 

Transmitter 
RF Output Power 5.0 Watts (H), nominal at 12V 3.0 Watts (H), nominal at 10.5V 

3.5 Watts (H), nominal at 10.5V 0.5 Watts (L), nominal at 10.5V 

0.5 Watts (L), nominal at 10.5V 

Modulation Frequency modulation Frequency modulation 
Maximum Deviation +5KHz +5 KHz 
Transmit Spurious -—60dB — 60 dB 
Microphone Electret Condenser Microphone Electret Condenser Microphone 

Receiver 
Receiving Methods Double superheterodyne Double superheterodyne 
Bise 1st 16.9MHz 1st 21.4MHz 

2nd 455KHz 2nd 455KHz 
Sensitivity Less than — 0.25uV at 12dB SINAD Less than — 0.25uV at 12 dB SINAD 
Band Width [#75 KHz at 6dB down +7.5 KHz at 6dB down 
Selectivity + 15KHzat 60dB down 
Audio Output Power 400mW at 8 ohm 400mW at 8 ohm 

Note: See Accessory List for ST-200 for Compatible Accessories. 

e TWO SEVEN-DIGIT AUTO DIAL MEMORIES ¢ ONE HAND, ONE FINGER 

SIMPLIFIED KEYBOARD ENTRY OF INFORMATION e 142-150.995 OPERATION 
FORM.A.R.S. AND ORC.A.P. ¢ TEN MEMORY CHANNELS FOR 10 DIFFERENT 
REPEATER OPERATIONS PLUS ‘SCANLOCK’ FOR LOCKOUT OF ANY ONE 

CHANNEL OR MULTIPLE CHANNELS WITHOUT REPROGRAMMING e 
SANTEC’S MULTIPLE MODES OF SCANNING e 3.5—5 WATTS OUTPUT e 

DIRECT 12 V.D.C. OPERATION e SUB-AUDIBLE TONE COMPUTER 
CONTROLLED « MICROPROCESSOR CONTROLLED ENCODE/DECODE 

OPTION AVAILABLE ¢ TIME OF DAY QUARTZ CLOCK ¢ ANALOG METER 

MOUNTED FOR BEST D.F. ING e AUTOMATIC ENTRY OF STANDARD OFFSET 
FOR BAND WITH EACH NEW ENTRY e ANY CTCSS TONE IN ANY MEMORY 

CHANNEL e SLIDE ON/OFF BATTERY PACK COMPATIBILITY 

e SANTEC/ENCOMM, INC.’S TWO YEAR EXTENDED 
SERVICE PERIOD AT NO EXTRA COST e 

1506 CAPITAL AVENUE, PLANO, TEXAS 75074 “PHONE - 214-423-0024 Ill FAX - 214-423-0081 
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(oy TOKYO HY-POWER LABS, INC. 
VHF AMPLIFIERS AND PREAMPS 

HL-102V HL-22V 

on ai p08 oe f | 

@- G9 
ore 

POWER 

220 MHz 

HL-22V 220 MHz FM 

AMPLIFIER 20 WATT 
HL-102V 220 MHz 

AMPLIFIER + PREAMP 

HRA-2 

HRA-2 MAST MOUNTED 

G aAsFET PREAMP 2 METERS! GaAsFET PREAMP 70 CM 

HRA-7 

HRA-7 MAST MOUNTED 

| $259.95 $99.95 $129.95 $129.95 
220 MHz all mode amp with | 220 MHz VHF FM Amplifier 

low noise FET type preampli- | GaAsFET Preamplifier 

fier. 90 Watts out from 10 OR 

25 Watts drive device. 

FM 

DC +13.8V @ 5 AMPS 

| 220-225 MHz 220-225 MHz HRA-2: 2 Meters 

SSB/FM 

—t 

Mast mounted pre-amplifier 

using GaAsFET technology 

for lowest noise in the active 

Mast mounted pre-amplifiers 

using GaAsFET technology 

for lowest noise in the active 

HRA-7: 70 CM 

SSB/FM 

9-12 @ 200 mA 9-12 @ 200 mA 

GAIN: HRA-2 20 dB GAIN: HRA-7 18dB 
Noise Fig.: HRA-2 1.0 dB 

device. 

Noise Fig: 0.8 dB 

TYPE 'N’ 

GaAsFET GaAsFET Semiconductor 

Helical Resonator 

TYPE ‘N 

GaAsFET Semiconductor 

Helical Resonator 

| LIGHTED METER 

se 172W x 60H x 263D m/m 

REED: N/A 

100W x 35H x 150D m/m 180W x 82H x 75D m/m 

N/A 

180W x 82H x 75D m/m 

[Weight | ——=«(| 2.5 Kg 5509 

VHF LINEAR AMPLIFIERS 

HL-160/V25 

HL-160V and HL-160V25 

VHF 160W OUTPUT 100 WATTS OUTPUT 

METER PREAMP METER PREAMP 

HL-110V VHF AMP HL-85V VHF 80 WATT 

GaAsFET PREAMP 

METERING 

Gp torre wr pene ante 

e 1 @ 
x seremtin Be route 

HL-35V/L VHF FM/SSB 

AMP 25 WATT 

GaAsFET PREAMP 

HL-62V VHF SSB/FM 

AMP, GaAsFET 

PREAMP 

$169.95 ey | $379.95 HL-160V $259.95 
eel ee $299.95 HL-160V25 

~|144 MHz all mode amp| 144 MHz all mode with 
with low noise FET type} MOS-FET preamp 

preamplifier. 160 Watts 

out from 3, 10, Watts 

with 160V (25 W 160V25) 

144-148 (Export 144-148 MHz 

able 150-160 MHz) 

Avail- 

HL-35V/L $99.95 

144 MHz all mode amp} 144 MHz all mode amp} VHF multi-purpose 

with low noise GaAsFET]| with GaAsFET type pre-| amplifier for SSB or FM. 

type preamplifier. 80} amplifier. ECONOMICAL Best Buy 

Watts Output with 10 W in $/Watt with SSB 

drive. capability and GaAsFET| 

PRE-AMPLIFIER. 

144-148 MHz 144-148 (Export Avail-| 144-148 MHz 

able 150-160 MHz) 

SSB, CW, FM SSB,CW,FM SSB, CW, FM FM(35V) 
FM/SSB/CW (35V/L) 

G) | 
| TYPE‘M’ 

F.E.T. 
LIGHTED METER LIGHTED METER 

GaAsFET 

LIGHTED METER 
GaAsFET 

LE:D: 

218W x 82H x 299D m/m | 172W x 60H x 263D mim 

el 3.5 Kg 

172W x 60H x 184D m/m 

EFUCONNN) NATIONAL DISTRIBUTION FOR SANTEC- KDK- KENPRO- THLE - WELZ PRODUCTS 



WELZ CORP. 
POWER METERS 

SP-825 SP-425 SP-225 SP-122 
1.8-1300 MHz 140-525 MHz 1.8-200 MHz 1.6-60 MHz 2kW 

SP-825 AUTOMATIC SP-425 DUAL METER SP-450 HIGH POWER 
SWR 1.8 - 1300 MHZ VHF/UHF VHF 
169.95 $119.95 i $149.95 
.8-200, 430-450, 800-930,) 140-525 MHz 140-470 MHz 

1240-1300 

5-15-150 W 50-300-1500W 
1-3-30 W 

y + 10% of Full Scale 
EF) =| +10% FS. + 10% F.S. + 10% F.S. 

Tou: TWATT 3 WATTS 
250-400: on oe 0.2 DB ORLESS 0.1 DB OR LESS Less than 0.1 db 
40 0 dB 

AVG. PWR., TRUE PEP, AVG. PWR AVG PWR, REF PWR, 

LED, PEP-AVG. 

__[DC 13.8V 400 mA DC 13.8V 200 mA 
120W x 72H x 85D mim 160W x 65H x 133D m/m 

INTERNAL EXTERNAL REMOTE 

SP-220 " 
1.8-200 MHz 200W 1.8-150 MHz 750W 1.8-500 MHz 2kW SP-450 140-500 MHz 1500W 

SP-220 SINGLE METER | SP-420 VHF/UHF SP-600 3 SENSOR 
é HF 200W 1.8-200 SINGLE METER HF 150W SINGLE METER HI-PWR 1.6-500 

[ss95 si(“‘s‘ SW CSAS CC“‘z:SOC:C*C“‘CO‘SCO#*‘*SNW’:SOC:C*~‘CCOC‘*”di 

420-450 MHz $3: 130-500 MHz 
-20-200W 4-20-200W 15W-150W 5 W-60W S1: 20W-200W-2KW 

+7.5% F.S. (2W: 5% + 10% F.S. or better +7% F.S. +7% F.S. or less. +10% F.S. 

F.S.) 

Mite eee il MHz: 15% 
$1:1.5W S2:1W S3:2W 

0.2 DB OR LESS 0.2 dB 0.2 DB ORLESS $1:0.1 $2:0.1 S3:0.25dB 
AVG. PWR., AVG. PWR., AVG. PWR., FWD PWR, REV PWR, 
SWR PEP MONITOR SWR PEP MONITOR SWR VSWR 

‘M’ ‘M’ ‘M’ 

| LED, PEP-AVG, LED LED, PEP-AVG, LED LED, PEP-AVG, LED LED FOR TRANSMIT, | LED RANGE 

SWR SWR ON-AIR INDICATORS 
VOLTMETER FOR CAR | VOLTMETER FOR CAR 

DC 13.8V 100 mA DC 13.8V 100 mA 13.6 VDC FOR LIGHTS 

120W x 72H x 85D m/m | 110W x 67H x 36D m/m_| 110W x 67H x 36D mim | 220W x 91H x 113D mim 
270g 270g 1.7 Kg 

INTERNAL EXTERNAL EXTERNAL INTERNAL 
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DIAMOND 
ANTENNAS AND ACCESSORIES 

DP-EL770H 
DUAL BANDER 
Suggested Retail 

$39.95 

Features 
120 Watts Input Mobile 
Antenna. Standard ‘M* 
Connector Mount. Easy 
Installation. 

Description 
A %'s wave load whip for 

VHF and stacked %,'s 

waves for UHF. Mounts 
are available. Perfect for 

dual band radios with 

amps. 

Gain (dB GP = 0) 

3.0 dB (VHF), 5.5 dB 
(UHF) 

Input Power 

120 Watts 

Impedance 

50 Ohms 

VSWR 
1.5:1 or less 

Length 

0.98 M 

Weight 

210 gm 

Mount Model 
DP-SPM Magnetic Mount 
DP-TRK Trunk Lid Mount 
£C-5 %,” Hole Mount 

DP-BDY770 
DUAL BAND 

Suggested Retail 
$79.95 

Features 

Connector. 
Easy Installation. 

Description 
Stacked %'s wave 

and UHF usage. 

Gain (dBi) 
2.8 dB (VHF), 5.8 dB 

~ (UHF) 

Input Power 

200 Watts 

Impedance 

50 Ohms 

VSWR 
1.5:1 or less 

Length 
1.3M 

Weight 
1kg 

Mount Model 

ee 

to buy. 

BASE/REPEATER 

> $89.95 

High Power - 200 Watt 
Capability Standard'M’ 

C-loaded for both VHF 

Provided for 30-62 mm 
dia mast. Nothing else 

Emconnny 

DP-EL770E 
DUAL BAND 
Suggested Retail 

$34.95 

Features 
50 Watts Input Mobile 
Antenna. Standard ‘M" 

Connector Mount. Easy 

Installation. 

Description 
A %'s wave load whip for 

VHF and stacked %'s 

waves for UHF. Great for 

dual band radios. 
Duplexers available 

separately. Mounts 

available. 

Gain (dB GP = 0) 
3.0 dB (VHF), 5.5 dB 
(UHF) 

Input Power 

50 Watts 

Impedance 

50 Ohms 

VSWR 
1.5:1 or less 

Length 
0.98 M 

Weight 
210 gm 

Mount Model 
DP-SPM Magnetic Mount 
DP-TRK Trunk Lid Mount 

EC-5 3,” Hole Mount 

DP-BDY790 
DUAL BAND 

| BASE/REPEATER 

+ Suggested Retail 

Features 
High Power - 200 Watt 

Capability Standard ‘M’ 
Connector. Easy Installa- 
tion. 

Description 

= Stacked %'s waves 

C-loaded for both VHF 
; and UHF useage. 

| Gain (dBi) 
4.5 dB (VHF), 7.2 dB 
(UHF) 

Input Power 

200 Watts 

Impedance 

50 Ohms 

VSWR 
1.5:1 or less 

Length 
1.7M 

Weight 
1kg 

Mount Model 

Provided for 30-62 mm 
dia mast. Nothing else to 
buy. 

DP-SR770 
DUAL MOBILE 
Suggested Retail 
$34.95 

Features 
Dual Band Fiberglass 
Antenna. Standard ‘M" 
Connector Mount. Easy 
Installation. Rugged Con- 
struction. 

Description 
A, wave for VHF and 

54's wave for UHF. Rug- 

ged dual band antenna. 

Gain (dB GP = 0) 

0 dB (VHF), 3.42 dB 
(UHF) 

Input Power 

50 Watts 

Impedance 

50 Ohms 

VSWR 
1.5:1 or less 

Length 
0.56 M 

Weight 

320 gm 

Mount Model 
DP-SPM Magnetic Mount 
OP-TRK Trunk Lid Mount 
EC-5 3,” Hole Mount 

DP-BDY121B 
1200 MHZ 
BASE/REPEATER 
Suggested Retail 
$99.95 

Features 
High Gain 18 Element 

Colinear. Low Loss ‘N’ 
Connector. Easy Installa- 

tion. 

Description 
18 Elements in a 

fiberglass package. 100 
Watt capability for 

repeater use. 

Gain (dBi) 

12.0 dB 

Input Power 
100 Watts 

Impedance 
50 Ohms 

VSWR 
1.5:1 or less 

Length 

2.0M 

Weight 
0.9 kg 

Mount Model 

Mounts to 30-62 mm 
diameter pole. 

DP-SR701 UHF or 
DP-SR201 VHF 
MOBILE 

Suggested Retail 

$29.95 

Features 
50 Watts Input Mobile 

Antenna. Standard ‘M’ 

Connector Mount. Easy 
Installation. 

Description 
Fiberglass Encased '/, 

wave type spring base 

mobile antenna. Rugged 
Construction. 

Gain (dBi) 
2.15 dB-SR201 
3.42 dB-SR701 

Input Power 

50 Watts 

Impedance 

50 Ohms 

VSWR 
1.5:1 or less 

Length 

0.56 M 

Weight 

380 gm 

Mount Model 

OP-SPM Magnetic Mount 
OP-TRK Trunk Lid Mount 

EC-5 9," Hole Mount 

D-130 SUPER DISCONE 
WIDEBAND 
Suggested Retail 
$69.95 
Features 
25-1300 MHz Super-Discone 
Antenna. Transmit on 50,144,430, 
1200 MHz Monitor 25-1300 MHz 
with one antenna. 

Description 
All stainless steel discone and ver- 
tical radiator for TX. Rugged Con- 
struction, wide bandwidth 

Gain (dBi) 
0 dB 
Input Power 
50 Watts 
Impedance 
50 Ohms 
VSWR 
1.5:1 or less 
Length 
1.7M 
Weight 
1kg 

Mount Model 
Adapts to 25-50 mm masts 

DP-SR120 
1200 MHZ 
MOBILE 
Suggested Retail 

$34.95 

Features 

1296 MHz Fiberglass 
Antenna. Low Loss ‘N’ 

Connector Mount. Easy 
Installation - No Tuning. 

Description 
Colinear Gain array in an 
easy to use fiberglass 
form. Rugged antenna 
spring base. Spring base 

screws to mount. 

Gain (dB GP = 0) 
5.15 dB 

Input Power 

50 Watts 

Impedance 
50 Ohms 

VSWR 

1.5:1 or less 

Length 

0.56 

Weight 

320 gm 

Mount Model 

OP-SPN Magnetic Mount 
OP-K4TN Trunk Lid 
Mount 

DP-RH2SB ‘RUBBER DUCK’ 
Suggested Retail 
$11.95 

Features 

Diamond Duck - Helical Whip. 
Standard ‘BNC’ Connector Mount. 
144-148 MHz 

Description 
Replacement rubber coated whip 

for handy talkies. 

Input Power Length 

5 Watts 10.4 cm 
Impedance Weight 
50 Ohms 25 gm 

Mount Model 
HT BNC 

DP-RH7SB ‘RUBBER DUCK’ 
Suggested Retail 
$11.95 

Features 

Diamond Duck - Helical Whip. 
Standard ‘BNC’ Connector Mount. 
440 MHz Band 
Description 
Replacement rubber coated whip 

for handy talkies 

Input Power Length 

5 Watts 6.8 CM - RH7 

Impedance 10.4 CM - RH2 
50 Ohms Weight 

20 GM 
Mount Model 
HT BNC 
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[{(0) {4 FM-X40 Series 
FM-240 2 Meters 

FM-740 70 cm 

SPECTACULAR 
MOBILE 
SIMPLICITY 

* Superior features, simpler to use for 2 meters, MARS, CAP 

* Compact size for better fit in today’s automobile : 

¢ 16 fully programmable memory channels, plus priority call channel, plus 
2 VFOs for today’s user 

¢ Subaudible encode and decode standard for today’s 

2 meter bands 

¢ Subaudible frequency programmed by freq, no chart needed 

-speech synthesis option for voi O 

ER, AUTO & DELAY. 
ith chore 

[=== Consumption Transmit: 1.54 @ 5w, 5.5A @ 25w 

eee Receive: .4A @ 0 sig., 6A @ max volume. i 
2 — 10 deg. C to 60 deg. C. | Cae 
{Dimensions ——_—_—_—(| 40H x 140W x 170D mm (Body only) 

| 1.0Kg (Body only) ae 
Freq. Range FM-240 142.000 - 150.00 MHz 

poe | {FM-740 440.00 - 449.975 MHz) 

Output High = 25 watts, Low =5 watts (High = low, 
: (Low = 1W) (FM-740 High = Low) 

i Variable reactance frequency modulation j 
Max. Deviation + 5KHz I 

Duplex Offset Programmable +.1 to 12.7MHz (set at + .6KHz ex- 

factory) 

m} Tone Programmable 74-250.3 (34 EIA tones) Encode and - 

~ Decode Ss 
Receiver 

FM-240 ~ a s 53 _FM-740 Ses = Int. Freq 1st =10.7MHz, 2nd=455KHz (1st-21.4MHz 2nd- 
Suggested Retail $369 Suggested Retail $429 _ 455KHz) 

. : Sensitivity Better than 12dB SINAD @ .2uV a 
Squelch Sens Better than .15uV 

sos . Bandwidth +6KHz @ —6dB Limited time offer - Free MS-20 external ae TO ERIATaPAGOLE 
speaker with purchase of FM-240 or FM-740. =| Image Ratio Better than 70dB 

2 More than 2w, 8 ohms load, 10% THD 
See your dealer now. 

Speaker Microphone | Speaker =8 ohms, Mike = Condenser type. 

SM-34A: UP/DOWN plus tone encoder. 

Power Cable 2 meters, with 7A fuse. 

PEL, 

Se ae ens 
eee Se aarres z ae a * : sh A 

Se ful || l i | l i | '1506 CAPITAL AVENUE, PLANO, TEXAS 75074 PHONE- 214-423-0024 GIll FAX- 214-423-0081 
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DUAL 
BANDER 

Both 
Superior Grade General 2 Meters 

: 1.2 GHz Transceiver: 
Coverage Receiver &70cm 

The First Full-featured 

1240-1300 MHz Transceiver 

IC-37 

C= Ce | HAND-HELDS 
mea 

IC-27A casw.2m.em LINEAR AMPLIFIER 3 VHF/UHF 
IC-27H (45W,2M,FM) ® Auto Band Switching 

® Broadbanded 
IC-37A (25W,220MHz,FM) @ HF 500 Watt Linear 

I1C-47A (25W,70cm,FM) 

IC-R7000 

O32 aS Sa as Sn thas 

The Latest in ICOM’s Long 
Line of HF Transceivers 

ANAHEIM, CA 92801 NEN J OAKLAND, CA 94606 PHOENIX, AZ 85015 
2620 W. La Palma 2210 Livingston St., 1702 W. Camelback Rd. 

voy (714) 761-3033, (213) 860-2040 (415) 534-5757: Don, Mgr. NGIPE (602) 242-3515: Bob, K7RDH 
No Between Disneyland & Knotts Berry Farm Hwy. 17 to 23rd Ave. Exit East of Hwy. 17 

Bob Ferrero W6RJ BURLINGAME, CA 94010 VAN NUYS, CA 91401 
President 999 Howard Ave., SAN DIEGO, CA 92123 6265 Sepulveda Blvd. Most items up 

Jim Rafferty NGRJ =—_(415) 342-5757: George, Mgr. WB6EDSV 5375 Kearny Villa Rd. (818) 988-2212: Al, Mgr. KEYRA surlac® 
VP So. Calif Div. 5 miles south on 101 from SFO (619) 560-4900: Glenn, Mgr. KENA San Diego Fwy. at Victory Blvd. 
Anaheim Mgr. Hwy. 163 & Claremont Mesa Blvd. 

CALL TOLL FREE (800) 854-6046 
Sees Toll free including Alaska & Hawaii. Phone Hrs: 9:30 a.m. to 5:30 p.m. Pacific Time. California and Arizona customers call or visit nearest 

store. California and Arizona residents please add sales tax. Prices. specifications, descriptions subject to change without notice. 

S 
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QSL card of BY4AA, amateur radio club station of the China 
Radio Sports Association. 

CHINA 

BY4A0OM 

AMATEUR RADIO STATION 

SHANGHAI INSTITUTE OF ELECTRONICS 

QSL card of BY4AOM, club station of the Shanghai Institute of 
Electronics. 

Sometimes you can go home again, rekindle old 
friendships, and see what it’s like today. KM2X (ex-C1BC) 
recently had that opportunity. 

A Visit To 

BY4AA and BY4AOM 

BY FRANK WEN*%*, KM2xX (ex-C1BC) 

E. mid-October 1985 | received a letter from an old amateur 
friend of mine, M.G. Shen, informing me that a new club station, 
BY4AOM (meaning All Old Men), had recently been set up in 
Shanghai, China and was in operation. He and the group anxious- 
ly wanted to establish a QSO with me because | used to be one 
of them back in the 1940s. Due to unfavorable propagation con- 
ditions between the U.S. east coast and China, plus the handicap 
of a %-wave vertical ground-plane antenna, a QSO was prac- 
tically impossible at that time. To their surprise, however, | made 
atrip to Shanghai and had an eyeball QSO with them in Decem- 
ber 1985. 

BY4AA is the amateur radio club station of the China Radio 
Sports Association (CRSA), Shanghai Branch; BY4AOM is the 
station for the Shanghai Institute of Electronics. BY4AOM is 
located in a northwest suburb of Shanghai and was close to 
where | was staying, so | visited it first. The chief operator is John 
Xie, who held the old 1940s callsign of C1TH. M.G. Shen, ex- 
C1MK, is the deputy chief. At this writing there are 16 members 
including Xie and Shen. They are Y.C. Hsu (ex-C1CH), H.Y. Tsen 
(ex-C1HT and ex-XU8GW), Johnny Tom (ex-XU8WM), Y.C. 
Hwang (ex-C2CA), S.B. Chio (ex-C1SB), S.C. Kuo (ex-C1ZZ), Y.C. 
Cheng (ex-XU8EC), C.S. Yok (ex-C1CS), S.L. Lee (ex-C1SL), T.W. 
Kuo (ex-C1TW), T.F. Chu (ex-C1CSY), B.D. Kuo (ex-C1KBD), Y.T. 

*P.O. Box 30548, JFK Station, NY 11430 

Say You Saw ItInCQ 

(Left to right) S.B. Chio (ex-C1SB), J. Tom (ex-XU8WM), M.G. 
Shen (ex-C1Mk), J. Xie (ex-C1TH), and H.Y. Tsen (ex-C1HT) in 
front of the Youngster of Shanghai Scientific and Technical 
Building with BY4AOM's homemade cubical quad antenna visi- 

ble on top of the building. 

Aprili986 @ CQ e@ 13 

ae 



AT LAST!! A VERY AFFORDABLE COMPUTER 

AT AVERY AFFORDABLE PRICE 

POWERFUL FULLY PROGRAMMABLE WITH 2K OF MEMORY—PORTA- 

BLE—6-7/8 x 1-4/8 INCH MODULE SINGLE-KEY ENTRY COMMANDS— 
DURABLE 40 KEY MEMBRANE TYPE KEYBOARO—ZB0A BASED FOUR 
CHIP DESIGN—EDUCATIONAL—UNIQUE SYNTAX-CHECK REPORT 

CODES FOR EAROR IDENTITY—GRAPH DRAWING AND ANIMATED DIS- 
PLAY—ACCURATE TO 9-1/2 DECIMAL PLACES FOR FULL RANGE MATH 
AND SCIENTIFIC FUNCTIONS—AT AN AFFORDABLE PRICE. 

WE CANNOT TELL YOU THE MAKE OF THE COMPUTER BUT IT WAS 
MADE BY A FAMOUS WATCH COMPANY. THEY USED TO SELL FOR 

BEseanerran $90.96. 

lo 4] iv] Lee} {23} i] irs} ws o io a WE BOUGHT OUT WHAT THE FACTORY HAD LEFT IN STOCK AND HAD 
Ted deskeols Pe Kc Dei 10 REMOVE THE LABELS. THESE UNITS ARE UNPACKAGED. LESS THE 

9V WALL ADAPTER AND MANUAL. BECAUSE THIS IS A DISCONTINUED 

(Fe Ue fe fv fo fe fu item THERE IS NO WARRANTY. 
GET THEM WHILE THEY LAST LIMITED SUPPLY 

BUY ist UNIT FOR $19.95 BUY 2nd FOR $16.95 9V DC WALL ADAPTOR $4.95 

BUY 3rd UNIT Non Operating For Parts $10.95 MANUAL Over 150 Pages $2.95 

See September 1984 issue of 73 for MMEX/RTTY article 

CHIP BONANZA (at THESE PRICES THEY ARE A STEAL) 
PAOD coiecvnyvecdatns stusporce eves ow ieesseeeas $1.00 EA OR 10 FOR $ 9.00 
2716 . .. $2.25 EA OR 10 FOR $20.00 
2732 $3.25 EA OR 10 FOR $30.00 
2764 $4.00 EA OR 10 FOR $35.00 
27138 $7.00 EA OR 10 FOR $60.00 
6502 .. $4.95 EA OR 10 FOR $45.00 iM IBLE 
6810 . $1.96 EA OR 10 FOR $18.00 IBM co PAT! 

$5.95 EA OR 10 FOR $50.00 COMPUTERS 6aA09 
eaA2 $295 EA OR 10 FOR $25.00 ; 
A116 nnn eevee e (OPOQUIVAION) ooo. eee cece cece enna eee 8 FOR $ 5.99 Fliptop Case, keyboard, 

“9 FOR $12.95 PIS and motherboard up 
MP221 cetaceeenece ce . (SPECIAL) .. + $ 2.95 and running. Call for de- 
TMS 9900NL MICRO-P 64 Pi DB + 16 BITC 2 $ 4.95 tails. 
TMS 9901NL MICRO-PPSI........-0002e000e 2.95 
TIM 9904ANL MICRO-P CLOCK GEN. AND DRIVER. = $399.00 ea + 5.00 S&H 
TMS 9918ANL MICRO-P COLOR GRAPHICS AND DISPLAY.....$ 9.95 
KEYBOARD (90/4) 48 KEYS MEASURE 4 x 10(HFTEK) 0.0.0... 000ee0eeeeee $ 9.95 LNA’s 

APPLE Il and APPLE Il+ COMPUTER 90° Kelvin, _Self-con- 

MAINFRAMES (fully populated) . . $150. Cassette Software: tained electronic polara- 
- | have cassette software.........- i Power supply; case and keyboard; seps- tor with feedhorn. 

rately available ........... Call or Write viciteten sr let Keo, pepe $59.95 ea + 5.00S.H. 
Unit a3 described above, fully assem Bion ee 8 ae $19.50 2/$100.00 
bled & tested ....... $260 plus shipping 19 for $29.50; 20 for $50.00 
APPLE POWER ...,0F let Hal select 25 different cas- 

‘SUPPEIES Ao n.ofonce cs $29.95 settes (my choice) at 25 for $50.00!!! 

SHIPPING INFORMATION: PLEASE INCLUDE 10% OF ORDER FOR SHIP- 
PING AND HANDLING CHARGES (MINIMUM $2.50, MAXIMUM $10). CA- 
NADIAN ORDERS, ADD $7.50 IN US FUNDS. MICHIGAN RESIDENTS ADD 
4% SALES TAX. FOR FREE FLYER, SEND 22¢ STAMP OR SASE. 

12671 Dix-Toledo Hwy (313) won 

P.O. Box 1101, Dept C Hours “HAL” Balai NOWLAND 

Southgate, MI 48195 12:00 - 6:00 EST Mon-Sat 

CIRCLE 73 ON READER SERVICE CARD 

MICROWAVE MODULES LYD. 
A Connoisseurs Choice in VHF/UHF 

| Iclolniveledneleis] | [slolufo} [sirlafrie] lmiPilirieleis) | | 
TRAINS VERRIER 

MMT 144/28R %mw to 300mw 28Mhz. Drive 

144Mhz. TRANSVERTER 

High Quality DBM 
Repeater Offset 

GaAsFET Receiver 

25 WATTS OUTPUT 

$335.00 

Selectable Input: 

3w,10w,25w 

MML 144/200-S 
144Mhz. SOLID-STATE LINEAR 

GaAsFET Pre—Amp 

Bargraph Display 

200 WATTS OUTPUT 

$385.00 

MODELS AVAILABLE FOR 

AVAILABLE FROM: 50Mhz,432Mhz 

THE “PX” SHACK Ue 
VORUne if OSCAR MODE B &L 

SS ICRIERIT AMATEUR TELEVISION 

Ivars Lauzums KC2PX “| \ 
MICROWAVE 52 Stonewyck Drive 

Belle Mead, New Jersey 08502 
(201) 874-6013 

Hours: Nam — 3pm 

6pm — 10pm 

SEE US AT DAYTON 
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People’s Republic of China radio station license #Ku0021694. 
Name of station: Amateur Radio Station. Station owner: City’s In- 
stitute of Electronics. Station location: Youngster Scientific Sta- 
tion, 1401 Yen Chang Road. Station callsign: BY4AOM. Effective 
dates: July 3, 1985 through July 2, 1990. Authorized organization: 
Shanghai Municipal Radio Managing Committee. Date of issue: 
July 3, 1985. Center red stamp meaning ‘‘Nationwide Radio Man- 

aging Committee.”’ 

Feng (ex-C1RB), and J.M. Wen (ex-C1 BCC); the last one is this 
writer’s younger brother. All of them are diehard ‘‘hamaholics.”’ 
It was noted that everyone is very proud of his individual old call- 
sign. The call each other by the suffix of their callsign rather than 

by their names. 
The equipment at BY4AOM is comprised of a single Drake 

TR7 with an inoperative digital frequency display. The TR7 was 
one of two donated to the Chinese by the Boeing Aircraft Com- 
pany Amateur Radio Club. The other TR7 is being used by BY1SK 
in Beijing. The TR7 was fed to a homemade two-element cubical 
quad driven by a rotator modified from some aircraft gear box; 
it rotated sometimes. Due to a lack of coaxial cable, the feedline 
is 300 ohm TV twin-lead. A homemade transmatch was used to 
do the matching. 

The members meet twice a week on Saturdays (3-9 pm 
Shanghai time) and Sundays (3-5 pm). They are on 20 meters, 
CW and SsB. 

Because they had not been on the air for so long, they were not 
familiar with present operating techniques and procedures. They 
spent most of the time listening and tried to answer one or two 
CQ’s from a neighboring JA station. After the QSO they started 

(Left to right) J. Tom (ex-XU8WM), J. Xie (ex-C1TH), Frank Wen 
KM2xX, and R. XU at BY4AA. Xu is the chief operator at BY4AA. 

Say You SawItInCQ 
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FI-7O9R transceiver. 

High power to get you out. 
Battery saver 
to keep you there. 
Where other HTs don't make it, Yaesu's 2-meter 
FT-209RH and 440-MHz FT-/09R keep going 
strong. Heres why: 

Our 2-meter model offers you 5 watts out- 
put. And our 440-MHz model offers 41 watts. 

Yet theres no excessive battery drain, 
thanks to a unique user-programmable Power 
Saver, When activated, it puts the rig “to sleep’ 
while monitoring, and “wakes it up" when the 
squelch breaks. Thus, you can listen for hours 
while keeping plenty of power in reserve. 

And despite the wealth of advanced fea- 
tures, operation is actually simple and intuitive. 
That's why our radios are so much easier to 
“learn” than any other advanced HT. 

At the push of a button, you can recall the 
information you've independently stored in 
each of the ten memories: receive frequency, 
standard or non-standard offset, even tone 
encode/decode. 

Monitoring your favorite repeaters or 
simplex frequencies is just as easy Just touch a 
button to scan all memory channels, selected 
ones, or all frequencies between adjacent mem- 
ories. And use the priority feature to return 
automatically to a special frequency. 

Bring up controlled-access machines with 
the optional plug-in subaudible tone encoder/ 
decoder, independently programmed from the 
keyboard for each channel. Then use the decode 
function to listen for tone-encoded signals on 
selected channels — without a lot of chatter 

Finally, both HTs cover 10 MHz, and come 
complete with a 500-mAh battery, charger and 
soft case. Options include a VOX headset and 
hard leather case. 

So next time you visit your dealer, pick up 
Yaesu's 2-meter FT-209RH or 440-MHz FT-/09R. 
Because they not only get you out, they keep 
you there too, 

YAESU 
Our 30th Anniversary. 

Yaesu USA 
17210 Edwards Road, Cerritos, CA 90701 
(213) 404-2700 

Yaesu Cincinnati Service Center 
9070 Gold Park Drive, Hamilton, OH 45011 
(513) 874-3100, 

Prices and specifications subject to change without notice. 
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14 Reasons Why Your Next Amplifier 
Will Come From : 

GE 
» COMMUNICATIONS® 

POWER 

344.148 30N 260 OUT 
83016 

A1015—6 Meter, Amplifier B1016—2 Meter:/Dual C211—1'4 Meter’Amplifier D1010—430-450 MHz/Dual 

10 Watts In—150 Watts Out Purpose Amplifiers 2 Watts In—110 Watts. Out Purpose Amplifier 
All Mode Operation with Rx Preamp 10 Watts In—160 Watts Out High Power H/T Amplifier 10 Watts In—100 Watts Out 

Remote Keying 2 Watts In—60 Watts Out All Mode Operation with Rx Preamp 2 Watts In—45 Watts Out 

All Mode Operation with Rx Preamp All Mode Operation FM,SSB,CW,ATV 
Optional ‘‘N” Type Connectors 

B23A—2 Meter:H/T;Amplifier e fi C1012—1'% Meter-Dual 

2 Watts In-30 Watts Out 3016—2 Meter/Amplifier Purpose Amplifier: D3010—4302450 MHz Amplifier 

All Mode Operation with Rx Preamp 30 Watts In—1¢6Q vaste. Out 10 Watts In—120 Watts Out 30 Watts In—100 Watts Out 
compact Size (347 X2" X77) » | Operates with 2 to 50 Watts Input 2 Watts In—40 Watts Out All Mode Operation FMjSSB,CW,ATV 

All Mode Operation with Rx Preamp All Mode Operation with Rx Preamp 2 to 35 Watts Input s 

B108—2 Meter:Dual C22A—1'%4 Meter H/T Amplifier BACKED BY THE INDUSTRY’S ONLY 

Purpose Amplifier 2 Watts In—18 Watts. Out C3012—1% Méter Amplifier 5 YEAR WARRANTY 

10 Watts In—80;Watts Out Compact Size (34” X 2” X 7”) 30 Watts In—120 Waits Out See the completeiine of Mirag: RE Amplifiers; 
2 Watts In—30 Watts Out All Mode Operation-with Rx Preamp 2 Watts In—40 Watts Out Peak Reading Watt/SWR Meters and 
All Mode Operations with Rx Preamp All Mode Operation with Rx Preamp accessories at your local dealer or contact: 

ee AARAEE B215—2 Meter H/D:Amplfier Purpose Amplifier D24—430-450MHz Amplifier 
2 Watts In—150.Watts Out 10 Watts In—60 Watts Out 2 Watts In—40 Watts Out RO. Box 1000 
Designed for H/T use 2 Watts In—23 Watts Out All Mode Operation FM,SSB,CW,ATV Morgan Hill, CA 95037 
All Mode Operation with Rx Preamp All Mode Operation with Rx Preamp Optional ‘‘N” Type Connectors — (408) 779-7363 
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Frank Wen, KM2x, shown operating BY4AA with J. Tom (left) do- 
ing the logging. 

Frank Wen, KM2X (ex-C1BC) met with a group of old friends at 
BY4AOM. Standing left to right are Y.T. Feng (ex-C1RB), J. Tom 
(ex-XU8WWM), J. Xie (ex-C1TH), and Y.C. Hwang (ex-C2CA). 

worrying about the postage for mailing the QSL cards. It took me 
quite some time to break them in, explaining current QSO and 
QSL practices commonly used by DX stations. 

After spending most of the afternoon at BY4AOM, members 
of the club and | rushed to visit BY4AA, which is located at a nor- 
thern suburb of the city. We arrived there at about 5 pm and were 
welcomed by the chief operator, Mr. Xu Ru, a very nice and polite 
man. It was a surprise to me when | saw the equipment available. 
It was comprised of one Kenwood TS930S as the main unit, two 
ICOM 750s, a Canadian Viewstar linear amplifier, 6 meter, 2 
meter, satellite transceivers, plus much more. The antenna was 
a 6-element tribander. Most amazing was the man-high power 
house style power transformer and control panel that was used 
to power the linear amplifier. | also founda 1984 US Callbook on 
the bench with a dot marked next to my call, KM2x. At this point 

Mr. Xu invited me to operate the BY4AA on SSB. Just before get- 
ting on the air, | took a little time to repeat the QSO procedures 
with the emphasis that they are considered as a rare DX station 
and should take control of the QSO. Rather than answering CQ’s, 
they should initiate a CQ and work as many stations in the 
shortest time possible. There still are many stations who need a 

| my 

BY to add to their country list. | wanted them to watch and follow 
procedures. 

Say You Saw ItInCQ 

At this time the propagation was favorable for VK and South 
America, so | asked Mr. Xu to turn the big Yagi southward. | 
moved to the DX preferred frequency of 14200 from 14320 
where they were listening to some JA’s. | found an opening and 
asked three times to ensure that the frequency was not in use. 
Then | called a short CQ DX twice, which generated an im- 
mediate pile-up. While | was operating, John Xie and Johnny Tom 
were at my side taking notes and logging. In one short hour from 
1028-1130 UTC (Dec. 16), 34 QSO’s were made with eight dif- 
ferent countries—VK, ZL, 3M2, KH2, LU, CE, PY, and DU—In- 

cluding many famous DXers, such as VK6QG, VK3XV, 
NY6H/KH2, 3M2DM, etc. 

| told them that station identification and signal reports are the 
two essential elements to be exchanged during a QSO. Opera- 
tors’ name, QTH, and QSL information can be announced once 
every three or four QSO’s to be efficient. QSL cards must be sent. 
A stack of QSL’s can be sent to each country’s QSL bureau to 
save on postage. However, a QSL must be airmailed to the in- 
dividual station who sends ina QSL with a return SASE (self-ad- 
dressed stamped envelope). That was the first time they heard 
about the term SASE and they wanted me to elaborate on how 
it works. Postage was their biggest headache with their limited 
budget. One time they were considering throwing a party to raise 
postage money, and another time they simply discouraged mak- 
ing any QSO’s. They were very happy about this QSO and QSL 
style and the tips | passed on to them. I'm sure they will follow suit 
in future QSO’s and serve the amateur radio community better. 
We could have stayed at BY4AA longer, but it was a bone-chilling 
night, and everyone was hungry and our taxi was waiting. All 
visits, however pleasant, do come to an end. 

As mentioned earlier, BY4AA is the club station of CRSA with 
Mr. Xu as the chief operator. The other operators are S.C. Wu, 
Y. Chen (a YL), and C.H. Chao. The station operates irregularly 
and mostly on CW. 

INTRODUCING | 
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a Unique format - same sequence as a QSL 

a Only essential information included 

a Lots of room for comments 

a 5 1/2 X 8 1/2 size opens to 8 1/2 X 11 for use 

a Holds over 1,200 contacts 

as Price $2.85 plus $1.50 first class shipping 

QSLs by W4MPY 
Wayne Carroll 

| 705 Audubon Circle 

| Belvedere, SC 29841 

(803) 279-5986 
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| Here’s an antenna project you build in a weekend and 

still have time left over to work a few rare ones. 

How To Build A Shortened Vertical 

For 20 And 30 Meters 

The completed 20 and 30 meter vertical 
antenna mounted on the author’s roof. 

Wir the decline in sunspot activity, an 
antenna covering the lower bands was de- 
sired to replace a miniature beam used for 
10 and 15 meters. Asmall antenna was re- 
quired due to local Homeowner Associa- 
tion requirements, but a poor-performance 
compromise antenna would not be accep- 
table. It was assumed that 20 meters 
would still be usable in the upcoming 
years, and the newly acquired 30 meter 
band would be an excellent choice for CW 
DxXing. The result-of much reading and ex- 
perimentation was a short trap vertical for 
20 and 30 meters with excellent perfor- 

mance; the height of the radiator is less 
than 10 feet, and the antenna can be built 
for less than a total of $50. 

Most amateurs are under the impres- 
sion that short antennas yield poor perfor- 
mance. While it is true that as an antenna 
is made smaller certain tradeoffs are in- 
troduced, these tradeoffs do not neces- 
sarily mean a reduction in radiating effi- 
ciency. Theory tells us this is so, and some 

*506 Sugarland Run Dr., Sterling, VA 

22170 

BY SCOTT M. HOWER*, K7KQ 

excellent articles based on experimenta- 
tion illustrate that short antennas can be 
very efficient..2 With a short vertical 
antenna two items must be treated with 
importance: ground losses must be mini- 
mized and conductor losses must be mini- 
mized. The usual good practices of anten- 
na installation apply, of course, such as in- 

stalling the antenna in the clear. If suffi- 
cient care is taken in the design and instal- 
lation of a short vertical antenna, excellent 
performance may be expected. 

As the height of a vertical antenna is re- 
duced, its radiation resistance is de- 
creased in proportion to the square of its 
length. If aquarter-wavelength vertical an- 
tenna is reduced to one third full size, the 
radiation resistance is reduced by a factor 
of approximately nine. Methods such as 
top loading and linear loading may be used 
to raise the radiation resistance of the 
antenna. The efficiency of an antenna can 

be expressed as 

Efficiency = pees cee 
Rr + Rioss 

where: 
Rr = radiation resistance 
Riosgs = loss resistance of con- 
ductors, coils, ground losses, etc. 

It can be seen that keeping the radiation 
resistance as high as possible while keep- 
ing losses—including ground losses—as 
low as possible will yield better efficiency. 

With a ground-mounted vertical anten- 
na, keeping ground losses to a minimum is 
the single most important consideration, 
especially for a shortened antenna with 
low radiation resistance. An extensive 
ground system, consisting of 60 or more 
radials, must be usedif the antenna is to be 
a good performer. By raising the antenna 
and using an artificial ground plane, 
ground losses can be minimized. Four 
resonant radials provide an adequate, low- 
loss ground-plane system for verticals at 
base heights of one-half wavelength or 
more; at base heights below one-half 
wavelength, more than four radials would 
be required to provide an adequate ground 
plane that is of significantly greater con- 
ductivity than the lossy earth immediately 

below the antenna.° 
The antenna described in this article 

may be used as either a ground-mounted 
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.in lower resistance losses. The use of large 

ia 

or elevated radiator. As mentioned earlier, 
an extensive ground system must be used 
if the antenna is to be ground mounted. 
The reader should refer to Sevick’s work 
on ground systems if a truly efficient an- 
tenna system is desired. Because of very 
limited yard area, | chose to go with a roof- 
mounted artificial ground-plane system us- 
ing four resonant radials for each band. 
Either way, the antenna was designed with 
the highest radiation resistance and low- 
est conductor losses possible so that effi- 
ciency would be maximized. 

Theory predicts the radiation resistance 
of a one-third size vertical antenna to be 
approximately 3 ohms. By using linear 
loading—as opposed to base loading— 
along with a capacitance hat for top 
loading, a more uniform current distribu- 
tion is obtained along the length of the an- 
tenna, yielding a higher radiation resist- 
ance. The use of a capacitance hat will 
also lower the Q of the antenna, providing 
a wider bandwidth. Additionally, less heli- 
cal conductor length is required, resulting 

diameter #8 copper wire for the helical 
conductor further contributes to the wide 
bandwidth and low resistance losses of 
this antenna. The result is a measured 
feedpoint resistance of 40 ohms; radiation 
resistance is probably about half that 
value, the difference coming from ground 
losses, as my installation dictated four 
radials at a height of only 20 feet. A radia- 
tion resistance of 20 ohms is nonetheless 
an excellent figure for a radiator only one- 
third full size. 

The helical portion of the antenna is 
used for the 20 meter band only. A trap 
constructed of coaxial cable is used above 
the helical portion, and a length of half inch 
copper pipe is used to add 30 meter opera- 
tion. Therefore, on 30 meters the antenna 

is not comprised completely of a helical 
radiator, thus adding to its performance. 
The copper pipe has the additional benefit 
of adding top loading to the 20 meter sec- 
tion due to coupling with the capacitance 
hat; this further improves the performance 
of the 20 meter helical antenna. 

A coaxial trap was used to electrically 
separate the 20 and 30 meter sections. 
Recent research and experimentation 
with traps constructed from coaxial cable 
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has yielded the optimum diameter to be 
used, which in turn optimizes performance 

by minimizing cable length, weight, and 
losses.‘ Traps constructed in this manner 
are inexpensive, easy to construct, broad- 
band, and quite stable. They can also 
operate at fairly high levels of power. In my 
example RG-58/U coaxial cable was used, 

which should be able to take the full legal 
limit of power. The smaller RG-174/U type 
coax may also be used for power levels up 
to about 500 watts average output. The 
reader is directed to the article by Sommer 
for details on winding traps with this type 
of coax. Whichever type of coax is se- 
lected, be sure to obtain true RG-58/U or 
RG-174/U type cable; capacitance per foot 
and outer diameter are critical, and sub- 
stitutes should be avoided. The values for 
RG-58/U type cable are 28.5 pF per foot 
with an outer diameter of 0.2 inches. Foam 
dielectric coax must not be used, as these 
values are not the same as for polyethy- 
lene dielectric. 

As mentioned previously, this antenna 
may be installed at ground level with an ex- 
tensive radial system, or as an elevated 

ground-plane antenna. Construction will 

be the same in both instances. However, 

tuning of the antenna will be required 
depending on where the antenna will be 
located. In either case, start construction 
of the antenna by cutting the PVC pipe to 
its desired size. The antenna portion of the 
PVC pipe takes up about 6 feet, so the pipe 
should be cut to that length, plus any addi- 
tional amount required for mounting in 
your particular installation. Note that the 
antenna portion may be longer than 6 feet; 
final tuning will correct for any differences 
in helical conductor length, and perfor- 
mance will improve. This portion should 
not be reduced to less than 6 feet, how- 
ever, as radiation resistance and band- 

width will decrease to smaller values. A 
size reduction of one third seems to be 
optimum. 

Start by winding 33 feet of #8 solid cop- 
per wire on a clean section of 1% inch 
PVC pipe (my piece of PVC pipe was very 
dirty as purchased—taking a few minutes 
to wash the pipe with soapy water not on- 
ly makes working with the pipe easier, but 
will ensure that any varnish or paint ap- 
plied to the finished product will adhere 
properly). Adjust the coil to position it prop- 
erly on the PVC pipe and make the spacing 
between turns as equal as possible. Fast- 
en the coil in place with two hose clamps 
so they are snug; do not tighten down hard 
yet. Using the top hose clamp and 8 inch 
lengths of #8 wire, fashion four spokes at 
the top of the helical coil. With another 
piece of #8 wire, form a rim around the 

ends of the spokes. 
Smaller wire, such as #20, may be used 

to lash the rim to the spokes so that they 
may be held in place for soldering. Using 
the smaller wire, form a ring around the 
base of the spokes, about 1 inch out from 
the PVC pipe, to join the four spokes to- 
gether with the top of the helical conduc- 
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A view of the completed capacitance hat, coaxial trap, and antenna construction. 

tor (see photo). Solder all connections, be- 
ing careful not to use too much heat for too 
long as the copper wire may melt into the 
PVC pipe. Tighten to top hose clamp se- 
curely (leave the bottom clamp snug for 
tuning). 

The coaxial cable trap is very easy to 
construct. Take 41 inches of RG-58/U 
cable and remove about 3 inches of outer 
jacket from each end, leaving 35 inches of 
unstripped cable. Pull the inner conductor 
out of the shield at both ends so that 35 2 
inches of shielded cable remains intact. 
The 35% inch length is critical, as is the 
type of cable used. As mentioned pre- 
viously, only true RG-58/U type cable 
should be used. Wind the length of coax 
onto the PVC pipe just above the capaci- 
tance hat. Use a good quality electrical 
tape to hold the turns in place. Trim and 
strip the inner conductor from one end so 
that it may be joined with the outer braid 
from the other end of the coil, and solder 
them together. Now tape the entire trap in 

Stainless steel 

hose clamp 

PVC pipe 

Coaxial cable 

#8 wire spoke 

(capacitance hat) W 

Fig. 1- Details of the coaxial cable trap and connections to the capacitance hat and cop- 
per pipe. 

place so that the turns are held closely 
spaced together. Solder the remaining 
lead at the bottom of the coil to the 
capacitance hat, and the top lead to a 
short length of #8 copper wire (see fig. 1). 
This copper wire should be held in place 
with a hose clamp and formed to make 
contact with the bottom portion of the cop- 
per pipe. 

The copper pipe is a 34 inch long sec- 
tion of Yz inch pipe obtainable at most 
hardware stores. For my antenna an end 
cap was also purchased and soldered in 
place on the top end to keep out rain and 
moisture. Lightly sanding the pipe with fine 
sandpaper before mounting is a good idea 
so that paint or varnish applied later will 
adhere properly. Mount the copper pipe to 
the PVC pipe with two hose clamps, the 
bottom clamp also holding the #8 copper 
wire coming up from the trap firmly in 
place (see fig. 2). Do not solder the wire to 
the pipe yet, as some fine-tuning may be 
desired. 

Stainless steel 
winding hose clamp 

#8 copper wire 

(to copper pipe) 
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COAX TRANSMISSION LINE 

f\ Inner conductor connected to bottom end of helical antenna 

ea 
oe DB [Of Kk 

Down at GISMO, Ol’ Sparky is always 
looking for good used gear. If you’re planning 

to upgrade your station, give Sparky a call. 
Your present equipment may be worth plenty. New ‘on 

704-523-7003 ae 
GISMO 

— gas 3401 South Boulevard 

es Charlotte, NC 28209 
CIRCLE 78 ON READER SERVICE CARD 
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A close-up view of the coaxial cable trap 
showing the connections to the capaci- 

tance hat and the 30 meter section. 

To tune the antenna, it must first be 
mounted in its final configuration, whether 
that be ground or roof mounted. Start by 
tuning the 20 meter portion using a noise 
bridge or SWR bridge. If a noise bridge is 
used, it would be wise to feed the antenna 
with a length of coax cut to an electrical 
half wavelength at 14 MHz. By doing so, 
the readings obtained with the noise 
bridge will be indicative of the impedance 
at the antenna’s feed point; otherwise, a 
Smith chart must be used to obtain the an- 
tenna impedance. Whichever device is 
used to tune the antenna, turns will no 
doubt need to be removed from the bottom 
of the helical portion until resonance is 
reached. Starting with 33 feet of helical 
conductor, | had to remove roughly 10 feet 
of wire before resonance was found. Al- 
though this is tedious work, it was 
nonetheless nice to know that less wire 
was needed than normally predicted for a 
short helical antenna of this type, in- 
dicating the effectiveness of top loading. 
When turns are removed from the bottom 
of the coil, it is necessary to pull the wind- 
ings down so that the bottom end of the 
coil remains at the same spot. Resonance 
will be indicated by either minimum SWR 
ora reading of zero reactance on the noise 
bridge. 

Once the 20 meter section has been 
tuned, slide the copper pipe up or down as 
necessary to tune the 30 meter section. As 
mentioned previously, some coupling 
does take place between the top and bot- 
tom sections so that some interaction will 
occur; however, the effect is slight. It is 
best to use an SWR bridge to tune this sec- 
tion, as the feedline will not be an electrical 
half wavelength at 10 MHz. The readings 
will be in the ballpark once tuning of the 20 
meter section has been completed. 

Say You Saw ItInCQ 



After both 20 and 30 meter sections are 
tuned properly, solder the #8 wire to the 
bottom of the copper pipe and ensure that 
all hose clamps are tight (some clamps 
may need tightening after soldering, as the 
copper wire may have melted slightly into 
the PVC. When all connections are tight 
and sound, give the helical coil, capaci- 
tance hat, and the copper pipe two coats 
of spar varnish or suitable paint. Once the 
varnish or paint has dried, weatherproof 
the trap andall connections with a silicone 
rubber sealant. Do not forget to plug the 
bottom of the copper pipe with the sealant 
to keep out moisture. | used a white in- 
terior/exterior epoxy paint and white 
sealant for an excellent protective finish 
and unobtrusive appearance. 

The antenna was tuned for the middle of 
the 20 and 30 meter bands. Four 17 foot 
radials and four 24 foot radials were run 
out from the base of the antenna along the 
rooftop of my house. A feedpoint im- 
pedance of 40 + jOohms was measured at 
14.200 and 10.125 MHz; SWR measured 
less than 2:0:1 across the entire 20 meter 
band, bottoming out at about 1:2:1 at 
reasonance for both 20 and 30 meters. 

It was hoped that the high feedpoint 
resistance measured and wide bandwidth 
were an indication that my attempts to 
build an efficient short antenna were suc- 
cessful. | am happy to report that results 
on the bands proved this to be so. Signal 
reports have been good to excellent on 
both bands, andi have enjoyed many solid 
contacts despite poor conditions and 
various bouts with QRM on 20 meters. The 
antenna as described is self-supporting, 
having survived several windstorms with 
no guys required. Little detuning has been 
observed despite rain, snow, or a coating 
of ice. With careful attention to a ground 
system, this antenna will be an excellent 

performer ina small package. 

List of Materials 

10 feet 1% inch PVC pipe (O.D. approx. 
1.7 inches). 

50 feet #8 solid copper wire (available at 
electrical supply store). 

34 inch copper pipe, 2 inch type. 
1 end cap for above. 
4 feet RG-58/U type coax (Radio Shack 

276-1326 or equiv.). 
5 stainless steel hose clamps, 1 to 

2% inch. 
Misc.: antenna mounting hardware, 

radial wire, electrical tape, spar varnish or 
paint, silicone sealant. 

Footnotes 

1J. Sevick, ‘‘The Ground-Image Vertical 
Antenna,’ QST, July 1971. 

2R. Gorski, ‘Efficient Short Radiators,”’ 

QST, April 1977. 
3 K.T. Thurber, Jr., ‘‘Antennas,”’ CQ, 

February 1985, andD. Newcomb, ‘‘Notes 
on Ground Radial Systems.”’ 

4R. Sommer, ‘‘Optimizing Coaxial Cable 

Traps,’’ QST, December 1984. 
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Link up with OSCAR 
The new OSCAR system is modular so you can pick and choose the 
antenna you want. Each comes complete with the necessary phasing 
lines, relays and hardware: 

435 ANTENNA @ 145.9 ANTENNA 
Of course, your best choice is the complete system, matched and 
balanced for superior performance. 

®@ The flexible design with switchable up/down link antennas is 
suitable for worldwide application. Includes left and right 
circularity switching to reduce fading (less than 3 dB ellipticity). 

@ High efficiency “T” matched driven element. 

@ True RF switching relays are rated at 200 watts and improve the 
VSWR for higher efficiency. 

@ Weather-protected, encapsulated feed points for long life. The 
2 meter antenna has a SO— 239 connector. The 70 cm antenna 
has a Type N connector. 

@ The heavy-walled fiberglass cross boom maintains the integrity 
of the circularity pattern and eliminates the interaction problems 
so common with metal booms. 

@ MilL-spec coax balun with Teflon dielectric and outer covering. 
A silver plated braid shield and center conductor assure 
minimum attenuation and long life. 

@ The 70 cm antenna is based on 4.2 wave length NBS design 
(NBS Tech Note 688). 

@ The 2 meter antenna has logarithmic element spacing for high 
attenuation of side lobes. 

@ For years of maintenance-free operation, the elements come with 
stainless steel positive locking rings and UV stabilized insulators. 

@ The mechanically well balanced antennas require only a small 
turning radius and exert minimal stress on the elevation rotator. 

Hy-Gain, with the quality you’ve come to rely on, is now ready to 
“LINK UP WITH OSCAR”. Complete data available at your amateur 
radio dealer or write Amateur Radio Department, Telex/Hy-Gain, 
9600 Aldrich Avenue South, Minneapolis, MN 55420. 

Or call us toll-free at 

1-800-328-3771 
(In Minnesota call 612-887-5528) 

TELEX. huy-gain 
TELEX COMMUNICATIONS, INC. 
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1-800-233-2482 

TOWERS 
___HYGAIN KLM a UNR-ROHN HY-GAIN CRANK-UP 

ln VAD). Cpepereereretrers: $489.00 KT34A..... cc eeeeeeeee 335.00 AN FREE-STANDING: WERS 
TH5Mk2...... «429.00 KT34XA 479.00 aN — 

Explorer-14............329.00 40M-1........ 169.00 FAN : CALL/WRITE 
c aS HG-52SS 30/40 add-on............. 85.00 40M-2 300.00 EAS HG-s4Hp FOR PRICING 

204BAS... A 40M-3 449.00 2s E : 
40M-4.... 639.00 25 HG-70HD 
PAN Pali, eaenenareeer 56.95 as ‘ ; Hy-gain towers shipped 

2MAQLBA 7895 RY Teas best bun tower, feign prepaid 
2M-16LBX.......-seeeee 95.00 as Rated at 10 and 18 sq. ft. poner anne: 

aoe 220-14X........ wees 19.95 ia 
220-UBXie.. sce. cstests: 95.00 = = FOLD-OVERS: ROHN GUYED TOWERS: 

eoeteteeeva 432-20LBx.... +11 67.95 as 25G sections...........48.00 
432-30LBX........0c0 95.00 z= 45G sections......... 109.00 
2M-22C......... «112.00 Fars TB-3 bearing............ 49.95 

Be asesceeces 435-40CX.........:44-147.00 Full line of genuine ROHN 
iseedueceieevsstanese KLM WORLD CLASS accessories for complete 

ALL TELEX/HY-GAIN 
PRODUCTS IN STOCK! 

ANTENNAS IN STOCK! 
val 7 ¢ 
LM OX 
KY 

UV 
A? AX, 

CAV TMS XD 

Ks 

aN 
XY AXA Xr] J 
[AY 

KXK) XY 

Fold-over towers shipped 
freight prepaid. Prices 10% 
higher in western states. 

tower installations. 

PHILLYSTRAN (Non-conducting, 
electrically transparent guy 

systems) in stock. 

WE STOCK: Roof Towers and Tripods, Masts, Guy Cable, 
Anchors, Guy Insulators, Brackets and Bases. 

|= Ss 
ge 
=p: 
qe 
se | Bo 
Ss wal 
Pe 
eel 
PSE 
wal 
Fa 

fore ANTENNA WIRE BELDEN COAX 
HF ANTEN Se. Copperweld.......... 0.12/ft 9913 low loss.........0.42/ft 

PREPAID 12 ga RG-213/U (8267).....0.40/ft 
HUSTLER MOBILE ANTENNA SYSTEMS HY-GAIN Copperweld ..esss.--- 0.10/ft RG-8/U  (8237).....0.32/ft 

ATEN ges RG-8/U  (8214).....0.35/ft 
ANTENNA SUPPLIES FOR YOU. Ladder line............. 0.10/ft RG-8X  (9258)......0.19/ft 

AMERITRON 450 ohm RG-11A/U(8261).....0.37/ft 
ALPHA-DELTA ee RG-59/U (8241)......0.14/ft 
ee RCSB remote ROTOR CABLE RG-58/U (8240)......0.13/ft 

coax switch........... 119.95 

HkQ 
Std: (6-22, 2-18)......0.19/ft 
Hvy: (6-18, 2-16)......0.35/ft 

QUANTITY DISCOUNTS 
ON WIRE AND CABLE RT 200W Dix.. 

HV 2KW DIx.........- : Al Baluminesscsecece 11.00 COAX AVAILABLE IN PRECUT LENGTHS WITH CONNECTORS ATTACHED 
DX-A Sloper..........5 46.95 Ctr. insulator............. 6.00 

COAX-SEAL ..... $2.00/roll 
7” end insulator........ 4.95 
1/8” nylon rope......0.05/ft antennas & towers 
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. All mode receiver 
Superior engineering, quality, and 
performance describe Kenwood’s multi- 
mode communications receivers. 
These receivers boast the most often- 

needed features for the serious or 
casual shortwave broadcast listener. 
Listen in on overseas news, music, 
and commentary. “Listen up” on the 
VHF public service and Amateur radio 
frequencies, as well as aircraft and busi- 
ness band communications with the 
R-2000 and VC-10 option. Both receivers 
have a muting circuit so you can monitor 
your Amateur radio station’s signal 
quality. Select the right receiver for your 
needs—the R-2000 or R-1000. 

e Covers 150 kHz—30 MHz in 30 bands. 
e All mode: USB, LSB, CW, AM, FM. 
e Digital VFO's. 50-Hz, 500-Hz or 5-kHz 
steps. F. LOCK switch. 

e Ten memories store frequency, band, and 
mode data. Each memory may be tuned 
as a VFO. 

e Lithium batt. memory back-up. 
e Memory scan. 
e Programmable band scan. 

R-1000 High performance receiver e 200 
kHz-30 MHz in 30 bands e AM, CW, SSB e 3 IF 
filters e noise blanker e RF attenuator e S-meter 
e 120-240 VAC e muting terminals e built-in speaker 
e digital display/clock/timer 

e Fluorescent tube digital display of 
frequency (100 Hz resolution) or time. 

e Dual 24-hour quartz clocks, with timer. 
e Three built-in IF filters with NARROW/WIDE 
selector switch. (CW filter optional.) 

e Squelch circuit, all mode, built-in. 
e Noise blanker built-in. 
e Large front mounted speaker. 
e RF step attenuator. (0-10-20-30 dB.) 
e AGC switch. (Slow-Fast.) 
e “S" meter, with SINPO scale. 
e High and low impedance antenna 
terminals. 

© 100/120/220/240 VAC operation. 
e RECORD output jack. 
e Timer REMOTE output (not for AC power). 
e Muting terminals. 

Service manuals are available for all receivers and most accessories. 

Specifications and prices subject to change without notice or obligation. 

~ KENWOOD 
.. Pacesetter in Amateur radio 

Optional accessories: 

e VC-10 VHF converter for R-2000 cove 
118-174 MHz 

e YG-455C 500 Hz CW filter for R-2000 

e HS-4 Headphones 

e HS-5 Deluxe headphones 

e HS-6 Lightweight headphones 

e HS-7 Micro headphones 

e DCK-1 DC cable kit for 13.8 VDC operation 

e AL-2 Lightning and static arrester 

Additional information on Kenwood all-band 
receivers is available from authorized dealers. 

Dr y 
ae 

KENWOOD 
TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut Street 
Compton, California 90220 



| ALM-203T List $345.00. — 
2m FM Handheld Transceiver. 

_ Don’t decide on a handheld until you - 
have seen Alinco’s newest!) «= | 
Lightweight, low spurious emission — 
‘andpowerful. 
“Transmit RF: at 9: 

pnone 

) Channel Memory 

amps inc 

and iow 



KSRR presents a compact alternative to the Beverage 
antenna. If you’re serious about 160, then take a serious 
look at this antenna. 

A Loop Array 

For 160 Meters 

The Beverage antenna’ has long been 
the antenna of choice where a unidirec- 
tional radiation pattern for 160 meter 
reception is required. However, most am- 
ateurs do not have the space for one Bev- 
erage antenna, let alone antennas to cover 
multiple directions. Also, a permanent 
Beverage antenna installed at the usually 
recommended height of 10 to 20 feet is not 
a trivial construction project. 

| had gotten into the habit of erecting 
temporary Beverage antennas each 
winter and taking them down in the spring. 
However, this got to be a nuisance, so | 
decided to try a two-element end-fire loop 
array, an idea which first occurred to me 
15 years ago. Such an array has a radia- 
tion pattern in azimuth similar to that of a 
400 foot Beverage antenna. 

The radiation pattern of the subject ar- 
ray is shown in fig. 1. This pattern is cal- 
culated by the process shown in fig. 2. This 
radiation pattern is obtained independent 
of frequency as long as the spacing be- 
tween the loops is small in terms of wave- 
lengths (a quarter wavelength or less). This 
raises the possibility of using the array on 
more than one band. More about this later. 

Anend-fire pattern from a two-element 
array requires that the two elements be fed 
with equal amplitude currents having a 
phase relationship of 180 degrees minus 
the element spacing in degrees. There are 
a number of ways one can go about ac- 
complishing this. | am going to describe 
only the method | have successfully used, 
an approach which uses readily available 
materials and makes a nice project for a 
weekend. 

Construction Details 
Fig. 3 shows the array in detail, along 

with the relay box (fig. 4) which has been in- 

*c/o Electrospace Systems, Inc., P.O. Box 
831359, Richardson, TX 75083 

‘The ARRL Antenna Book, 74th edition, pp. 
7-10. 
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BY RICHARD C. FENWICK*, K5RR 

Fig. 1- Theoretical directive pattern of a loop array. 

Loop pattern 

cos 6 

COSINE PATTERN 

Array pattern 

¥2(1— cos @) 

CARDIOID PATTERN 

Loop array pattern 

¥2(1— cos @) (cos 6) 

COSINE X CARDIOID PATTERN 

Fig. 2- Derivation of a loop array pattern (linear, voltage plots). 

corporated to permit reversing the end-fire 
direction. Each loop is suspended from a 
central mast guyed with nylon cord and 
made of a standard 10 foot length of 11% 
inch schedule 40 PVC pipe. Four quarter- 
inch diameter holes are drilled symmetri- 
cally around each end of the pipe, a half 

inch from the end (see figs. 5 and 6). Two 
of the bottom holes are used to attach the 
mast to a tilt-up base support bracket, in 
this case made of aluminum channel that 

happened to be available. Note that ‘‘link 
coupling’ to the wire loop is used. Note 
especially the opposite orientation of the 
two coupling loops. This is how the re- 
quired 180-degree shift between the two 
loop antennas is obtained. 

The resonant input resistance of a loop 
is adjusted to 50 ohms by controlling the 
spacing between the coupling loop and the 
loop wire. The coupling loop is supported 
by a 3 foot length of 2 inch PVC pipe, 
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Solder braid to 

center conductor 

12" controlled by 

dielectric spacers 

Coupling loop 

perimeter = 90" 

NOTES: 

C = 620pF for resonance at 1812 KHz 

* = Equal lengths 

which is attached to the mast with hose 
clamps, as shown in fig. 7. The quarter- 
wave sections of RG-59/U coax and the 
100 ohm resistor constitute a ‘‘Wilkinson 
power divider,’’ without which equal cur- 
rents in the two loops could not be main- 
tained except very near the resonant fre- 
quency of the loops. The delay line and 
quarter-wave lines should be made of coax 
with solid polyethylene dielectric so that 
there is no question of their electrical 
length. 

The capacitors should be a good RF 
type, for example micas, ceramics, or air, 
such as ‘“‘broadcast variables.’ | use 
Vitramon 2000 volt ceramic capacitors 
available from Surplus Sales of Nebraska. 
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Nylon cord guy 

Solder braid to braid 

after passing coax 

through PVC pipe 

RG5B/U* 

= ee eed to a a iP ee | 

Delay line RG58/U 

Length = 0.66L 

High-voltage capacitors are necessary if 
you want to do any transmitting into the 
loops to check VSWR. Ten watts into the 
loop will produce about 450 volts RMS 
across the capacitor. 

Tune-Up Procedure 
The loops have very narrow impedance 

bandwidth—only about 13 kHz for 2:1 
VSWR! Fortunately, for receiving pur- 
poses the VSWR can be quite high, but the 
loops must be tuned to very nearly the 
same frequency, meaning that not only 
must they be constructed alike, but the 
capacitors must be very close in value. | 
have had good luck with the tolerance of 

RG58/U* 

RG59/U quarter wave sections (88'3" typically) 

€ Fig. 4- The relay box. 

1912" to 
bottom of mast 

1¥2" to Epa) 
a ground c 

DIRECTION OF PATTERN 
NULL FOR RELAY POSITION SHOWN 

> Fig. 5- The top of the mast. 

Vitramon capacitors by buying a small as- 
sortment of, for example, 150 and 470 pF 
units and then matching them up to get two 
nominally 620 pF assemblies that are 
close to the same value (within a couple of 
pF). As an alternative, variable capacitors 
can be used, padded if necessary with 
fixed units. Resonance is obtained by ad- 
justing the capacitor value to achieve 
minimum VSWR at the desired frequency. 
Dielectric shims taped in place between 
the wire loop and the coupling loop may 
have to be somewhat different than the % 
inch thickness | used, depending on soil 
conductivity and exact height of the loop 
above ground. However, 1:1 VSWR at res- 

onance is not an absolute requirement. | 
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Radie Shaek Parts Plaee- 
VISIT THE SHACK® FIRST FOR PARTS AND ACCESSORIES 

Five Ways to 

(2) ae 
(1) 

(1) TV RF Modulator. Quality unit in a compact 
shielded enclosure is great for ATV. Has RCA 
jacks for audio/video inputs, 75-ohm ‘‘F” connec- 
tor output, switches for 1k or 75-ohm video in and 
channel 3 or 4 out. UL listed. #15-1273, 24.95 
(2) Archerotor®. Our reliable UL listed rotator is 
just right for many VHF and small HF beams. 
Requires 3-cond. cable, extra. #15-1225, 59.95 

Touch-Tone Decoder IC 

NEW! 
Complete DTMF 
Receiver in a DIP 

SSI 202. Design your own HF rig remote control- 
ler and work DX with your VHF hand-held. This 18- 
pin DIP contains a stable DTMF receiver that 
detects either 12 or 16-digit formats. Output is 4-bit 
hexadecimal or binary-coded 2 of 8. Low-power 
CMOS design requires single 5 VDC supply. With 
data and circuit examples. #276-1303 ... 12.95 

Optoelectronics 

Improve Your Station 
(5) es 

(3) 300-Ohm High-Pass Filter. Installs in-line at 
TV or FM set’s antenna input. #15-581.... 5.95 
(4) 75-Ohm High-Pass Filter. Installs in-line at 
TV, VCR or FM set’s coax input. #15-579, 3.95 
(5) 36-Foot Telescoping Mast. Consists of four 
sturdy galvanized steel sections, one 16-gauge 
and three 18 gauge. Interlocking design provides 
extra stability. #15-5067 47.95 

Save on AC Components 

27% Off 

AC Line Filter. A virtual ‘‘brick wall’ to RFI in 
computers, transceivers, hi-fi. Rated 250 VAC at 5 

Sale 5.77 
Metal Oxide Varistor. Diverts power-line voltage 
“spikes” before they can cause damage. For 

amps. Reg. $7.95. #273-103 

computers, synthesized transceivers, sensitive 
electronics. Reg. $1.59. #276-570, Sale 99¢ 

Magnet and Buss Wire 

(6) Optical Fiber Cable. 5-meter length of high- 
quality 1000-micron optical cable. Design your 
own RFI-proof link! #276-228 5.99 
(7) Emitter/Detector Pair. For sending signals 
through op cable. No special tools needed. With 
circuit examples. #276-225 4.99 
(8) NEW! Super-Bright Red LED. A break- 
through! Brightness is typically 300 mcd at 20 mA. 
T-13/4 size. #276-066 99¢ 

(9) Magnet Wire. Ideal for winding your own coils 
and chokes. Includes 40-ft. of 22-gauge, 75-ft. of 
26-gauge, 200-ft. of 30-gauge. 
#278-1345 Set, 4.49 

(10) Solid Buss Wire. 50-ft. pretinned 24-gauge 
non-insulated copper wire on a spool. Perfect for 
perfboard and PC board wiring. 
POTS IGE los cer seat he pene ae 1.49 

>| 59% 

Description 

Sub-D Male 
Sub-D Female 
Hood for Above 
Shielded Hood for Above 

276-1547 
276-1548 
276-1549 
276-1536 

Parallel Printer Connector 36 
Card/Disk-Drive Connector 34 
Printer Port Connector 34 

276-1564 
276-1525 

| 276-1534 

Over 1000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, 
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Recti- 

fiers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, more! 
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21-Range LCD Multitester 

Rugged, Accurate, 
And Easy-to-Use 

g Built-in Audible “Beep” Continuity 
Function Really Speeds Testing 

g ‘“Diode-Check” Mode for Testing 
Semiconductor Junctions 

Digital precision and handy extra features at a 
very reasonable price! Our 21-range Micronta® 
DVM has an easy-to-read display and conven- 
ient pushbutton ohms zero adjust. Measures to 
1000 volts DC in 5 ranges, 500 volts AC in 4 
ranges, direct and alternating current to 200 mA 
in 6 ranges, resistance to 20 megohms in 6 
ranges. 79/16 x 31/2 x 13/8" Includes manual, 
probes, spare fuse. Batteries extra. #22-191 

We Can Replace Almost 
Any IC or Semiconductor 

New “Hotline” 
hic ka ©. 

g No Minimum Order 

Special-Order 
Service — mY 

= No Postage Charge A AN ; 
If the device you need is not part of our regular 
stock, we'll check our new in-store substitution 
guide and special-order a replacement from our 
warehouse. Your nearby Radio Shack also offers 
this service on selected tubes, crystals, phono car- 
tridges and styli. Come in today for details. 

6-Outlet Power Strip 

Built-in Noise Filter 
And “Spike” Absorbers 

Guards your valuable equipment from damaging 
voltage spikes with two stages. Built-in noise filter 
is effective from 100 kHz to 100 MHz. Features 
include a lighted on/off switch, LED status indica- 
tor, push-to-reset circuit breaker, rugged metal con- 
struction and heavy-duty 6-foot cord. UL listed. 
#61-2780 

Plug-in Boards and Socket 

(11) (13) 

(14) 
(11) Multipurpose Two-Bus Board. Predrilled 
DIP pattern. 41/2 x 4" #276-152 2.99 
(12) Three-Bus Version of Above. #276-154, 2.99 

(13) Jumbo Two-Bus Board. Accepts up to 24 16- 
pin DIP sockets. 41/2 x 99/16” #276-190 ....5.95 
Jumbo IC/Discrete Board. Accepts up to 40 16- 
pin DIPs with room for discretes. #276-191, 5.95 

(14) 44-Position Socket. #276-1551 

ose emenay 

Radie Shaek 
A DIVISION OF TANDY CORPORATION 

Prices apply at participating Radio Shack stores and dealers 
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Fig. 6- The b 

have been satisfied when | got it down to 
about 1.5:1. | recommend that the reson- 
ant frequency of the two loops not differ by 
more than about 2 kHz. Recognizing that 
the required capacitance is inversely pro- 
portional to frequency squared, the values 
of capacitance required for any frequency 
canbe readily determined. (Example: For 
1900 kHz resonance the capacitance 
would be (1812 + 1900)? x 620 = 564 pF.) 

Effect of Array Dimensions 
The size of the loops and the loop spac- 

ing ‘‘L’”’ both affect the efficiency of the ar- 
ray. Much smaller loops and much closer 
spacing could be used; the same antenna 
patterns would be obtained. The efficiency 
would soon become unacceptably low, 
though. What is acceptable efficiency? 
This depends on a number of factors: the 
sensitivity of your receiver, the typical at- 

ttom of the mast. 

mospheric and man-made noise levels at 
your QTH, and the bandwidth over which 
the antenna is to be used. A loop spacing 
of 60 feet and the loops as shown yield an 
efficiency of about — 29 dB at the resonant 
frequency, relative to a perfect, short ver- 
tical radiator. This will be acceptable in 
many instances. This also happens to be 
about the same efficiency | have observed 
with Beverage antennas over Dallas’s high 
conductivity soil. (Beverage antenna effi- 
ciency improves over low conductivity 
soil.) If you find that you cannot hear an in- 
crease in receiver noise when the antenna 
is connected, the efficiency is insufficient 
for your receiver or QTH, in which case | 
recommend the use of a preamplifier 
ahead of the receiver. Loop spacings 
greater than 60 feet will gain little in sen- 
sitivity, but you theoretically lose about 6 
dB if you reduce the spacing to 30 feet. A 

IRON POWDER and FERRITE PRODUCTS 

AMIDON. 
pera) 

Fast, Reliable Service Since 1963 

Small Orders Welcome Free ‘Tech-Data’ Fiyer 

Toroidal Cores, Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baluns, Etc. 

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 

CIRCLE 38 ON READER SERVICE CARD 
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Fig. 7- The coupling loop. 

preamplifier will probably be required with 
most receivers at a spacing to 30 feet. | 
have found, though, that receivers vary 
widely in sensitivity on 160 meters. Those 
which have an RF amplifier in the front end 
probably won't require a preamp. 

Siting Considerations 
The performance of the loop array (ora 

single loop, for that matter) can be ex- 
pected to depend to some extent on the 
antenna’s surroundings. If the loops cou- 
ple into a nearby resonant tower or other 
transmitter antenna, for example, the pat- 
terns of the array, especially the null 
depths, will likely be degraded. The same 
goes for the effect of house wiring, power- 
pole ground wires, etc., but to a lesser ex- 
tent than in the case of resonant struc- 
tures. For this reason, the loops should be 
sited as far from such objects as possible. 
The loops should also be oriented such 
that nearby resonant structures, insofar as 
is practicable, are off to the side of the 
loops. Obviously, it will not be possible to 
place the pattern null of both loops in the 
direction of the resonant structure, but it 
should be possible to position the loops 
symmetrically with respect to the offend- 
ing radiator. 

Measured Characteristics 
Fig. 8 shows the measured VSWR ofa 

single loop. These were measured with a 
Daiwa CN-720B VSWR meter. The VSWR 
of the array is a good check on integrity of 
the installation; it minimizes at very near- 
ly the same frequency as the individual 
loops (within 1 kHz, typically) and the 
VSWR is slightly lower than that of the in- 
dividual loops. It appears to be normal for 
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the VSWR to differ slightly from one 
switched beam direction to the other. 
VSWR's of 4:1 and 10:1 correspond to re- 
ductions in array efficiency of 2dB and5 
dB, respectively. | suggest that relays be 
installed at each loop to switch in different 
capacitor values if the array is to be used 
over the entire 160 meter band. 

Fig. 9 shows the measured front-to- 
back ratio as a function of frequency. The 
loops in this case were tuned to nominal- 
ly 1827 kHz and spaced 60 feet apart. 
VSWR of the individual loops at resonance 
was about 1.5:1. | believe that these mea- 
surements are accurate to within 2 dB. 
The transmitting antenna for these mea- 
surements was located about 500 feet 
away from the array. The exact tuning and 
matching of the loops and the length of the 
quarter-wave lines (88 feet 3 inches in this 
case) presumably have some effect on the 
front-to-back behavior. The array environ- 
ment probably also has an effect. For 
these measurements the array was lo- 
cated on a large metal roof. 

The loop array would not be expected to 
exhibit much directivity for signals arriving 
at high angles above the horizon. None- 
theless, the array has exhibited usable 
front-to-back ratios on sky-wave signals 
originating at relatively close distances, 
like a few hundred miles and, of course, 
higher front-to-back ratios on signals orig- 
inating at greater distances. The rejection 
of local signals provided by the array is es- 

1800 1810 1820 1830 

KHz 

1840 1850 

Fig. 8- Measured VSWR of a single loop. 

Loop spacing: 60' 

Loop tuned frequency: 1827 KHz 

1820 1840 1860 1900 

KHz 

0 
1800 1880 

Fig. 9- The measured front-to-back ratio of 
a loop array. 
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pecially welcome and is inherently greater 
than will be observed on sky-wave signals. 

Multi-Band Operation 
The loop array has also been tested on 

80 meters, with excellent results. Even 
with 30 foot loop spacing the efficiency is 
more than adequate without a preampli- 
fier—about — 16 dB. It would be a relative- 
ly simple matter to incorporate relays into 
the array such that the loop tuning 
capacitors and the quarter-wave sections 
of RG-59/U would be remotely band- 
switched, permitting operation on 160 
meters and 80 meters (and even 40 
meters, if the loop spacing is held to 35 
feet or less). 

Current Work 

For the 1985-1986 winter season | 
planned to have three 160 meter loop ar- 
rays in operation, switchable NE/SW, E/W, 
and SE/NW. Also, arrays of loop arrays 
were to be tried. A broadside array of two 
loop arrays, spaced on the order of % 
wavelength, is of interest for reception 
toward Europe and Japan. Such an array 
would have a 3 dB beamwidth of about 40 
degrees. (A Beverage antenna would have 
to be about 3 wavelengths long for 40 
degree beamwidth.) Beyond this, | run out 
of space. On 160 meters the antennas you 
have are never big enough. There are 
more signals in there, if you could just hear 
them! 

BARKER & WILLIAMSON ! 

nuous Coverage Antenna 
for Commercial and Amateu Service 

Model AC 14.8 - 30 
The AC 1.8 - 30 Antenna uses only 
80 feet horizontally, and, when 
space is limited, can be short- 
ened even further with only 
slight loss of radiation 
efficiency. 

U.S. Patent No. 4,511,898 25 to 35 
FT. HIGH 

BALANCING 
BALUN 

DIRECT COAX FEED 
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e Higher power models available 

(contact factory) 

$449°° 

SHIPPING AND HANDLING 
ADD $4.00 

PA 

Aprili986 @® CQ @ 29 



IFOIREVIEWS: 
The Telex/Hy-Gain TH7DX 

Super Thunderbird Triband Beam 

BY JOHN J. SCHULTZ*, W4FA/SVODX 

The Telex/Hy-Gain TH7DX Broadband 
Super Thunderbird beam is one of five or 
so ‘‘super’’-size triband beams on the 
market if one classifies a ‘‘super’’-size 
tribander as having more than 5 elements, 
aboom length of over 20 feet, anda weight 
of over 50 Ibs. So after having used and re- 
viewed various smaller beams, it was very 
interesting and informative to investigate 
the much acclaimed TH7DX. 

One point, however, that might be 
touched upon right away is whether an op- 
erator should be interested in a large-size 
triband beam over a simple tribander. The 
large-size beam is more conspicuous, may 
require heftier support and a more heavy- 
duty rotator, and naturally will cost more. 
Interestingly enough, the forward dB gain 
figures for small triband beams (e.g., 3 
elements ona 16 foot boom) versus a very 
large tribander (e.g., 6 elements on a 32 
foot boom) are not all that dramatically dif- 
ferent. The smaller beam will generally run 
only 1.8 to 2.5 dB less in forward gain. 
However, all of the amateurs to whom | 
have ever spoken who went from smaller 
to larger beams would only go back to a 
smaller beam with extremely great reluc- 
tance. It seems that the combination of 
generally greater forward gain, better 
front-to-back ratio, broader bandwidth, 
and less noise pickup rapidly add up to a 
station having a large beam coming out on 
top of the DX pileups or propagating longer 
while other stations fade out over DX 

paths. 

General 
Table | lists the electrical and basic me- 

chanical specifications for the TH7. The 
specifications can present a lot of informa- 
tion if one studies them carefully, but the 
electrical specifications, as it turns out 
later, especially proved to be very conser- 
vative. Generally, however, the TH7 pre- 
sents itself as a modestly large triband 
20/15/10 meter beam having gain and 
bandwidth characteristics superior to a 

c/o CQ Magazine 
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Frequencies of Operation 

Average Half-Power 

Longest Driven Element 

Electrical 

Under 2:1 VSWR (MH2Z)........-.---5: 

Under 1.5:1 VSWR (MHz)............- 

Front-to-Back Ratio (GB).........-....-- 

Beamwidth (deg)............5-.2--55 
Maximum Gain (dBi)..............----- 
Maximum Power...........-.0058++005 
Lightning Protection..............-.55. 

20m 15m 10m 
-... 14.0-14.385 21.0-21.45  28.0-29.7 
_... 14.07-14.33 21.18-21.45 28.6-29.6 
See yea) 22 +5 18 +5 

Ses 106 63 63 
2 8.0 8.7 9.6 
Soe Maximum Legal 

DC Ground 

Mechanical 
Se 24 feet (7.32 m) (guy support supplied) 
Bee iret aG Nan te Po EEGs Saas 2 inches (5.1 cm) 
Aa fe LGN oi Cd oo 31 feet (9.45 m) 

Boombiength 2206 233 eee Se ieee ees 

Boom Diameter...............-0050055 

Longest Element...........--..--52-555 

(one-half total length)..............-...5---5 tees eens 20 m—.185 wavelength 

Turning: Radius..0%) 2. ee 

Accepts:Mast.< 5:2 seeeaaecn sere gees 

NeteWeight ee eee 

Maximum Wind Survival..............--- 

Wind Surface Area..........-. 5-00-0005: 

Wind Load at 80 mph...........-..----: 

Element Compression Clamps...........- 

HardWwale:sss soe er ti Menten Sees 

SuitablesRotators:...4s sae eae 

EG cea oe 9.4 sq. ft. (0.87 m2) 
ee eee 240 Ibs. (108.8 kg) 

stainless steel, except for boom-to-mast bolts 
Se ene Hy-Gain HDR-300, Ham IV or T?X 

15 m—.203 wavelength 
10 m—.225 wavelength 

Table |- Electrical and mechanical specifications for the TH7DX. 

3-element beam while presenting only rea- 
sonable increases in mechanical specifi- 
cations (e.g., the turning radius is 20 feet, 
the wind surface area is 9.4 square feet, 
and the net weight is 75 lbs., while similar 
specifications for a 3-element beam might 
run 17 feet, 7.5 square feet, and 40-50 
Ibs.). The longest element length on the 
TH7 is 31 feet, while the boom length is 24 
feet. Itis a ‘big’ antenna, but hardly what 
one would classify as a ‘“‘monster’’-size 

antenna. 
Fig. 1 gives an overview of the design of 

the TH7. The figure is a bit detailed with all 

sorts of dimensions, since it is meant to be 

followed during assembly of the antenna, 

but nonetheless it does present the basic 
electrical design of the antenna. One 

might notice, first of all, that there are 2 

driven elements with 4 traps each, which 

means that each driven element is active 

on 10, 15, and 20 meters. As it turns out, 
the dual driven element feature of the TH7 
is rather unique, and it mainly accounts for 
the extremely good bandwidth exhibited 
by the antenna. If one looks up and down 
at the element configuration shown in fig. 
1 and considers operation of the antenna 
on 20, 15, and 10 meters, one can ap- 

preciate the quite clever design features 

involved. 
On 20 meters maximum advantage is 

taken of the total boom length by having 
the 20 meter director and reflector ele- 
ments placed at the extreme ends of the 
boom. In conjunction with the driven 
elements, this means that the TH7 
operates on 20 meters as a fairly wide- 
spaced, almost full element length, 
3-element beam. In reality it performs 
much better than the ‘‘classic’”’ 3-element, 
wide-spaced beam (% wavelength spac- 
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METRIC DIMENSIONS 

P.N. 878694 

ENGLISH DIMENSIONS 

15-20 REFLECTOR x 

kL 106 tem —+] 116. 8em ef 

2.5m 

210. Bem 

10 REFLECTOR 

Pa 878637 
Pi oreras 

== 
Lor 8cm bss. Temefe-139.7em— 

148.6cm 8,” 

ROE-1 ROE-2 RDE-3 
REAR DRIVEN ELEMENT 

2.5em 
21.6em 

P.N 878637 
(/PN.878749 

FRONT ORIVEN ELEMENT 

2.5em 

dt aie 
10 DIRECTOR ae 

L110 sem—-f 134 6em- 
95.3cm 

15 DIRECTOR 

[PN 872098 

= 129.5em —a]-s9.7en4—139 Tem—|— 

100.3em 

= 10-20 DIRECTOR 

[e 189 2em aha | Sone 

ot 
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Fig. 1- Overall layout of the TH7. 

ing from driven element to both director 
and reflector elements) because its design 
has been computer optimized. On 15 
meters the TH7 also operates as a wide- 
spaced, 3-element beam with dual driven 
elements, but the director element is a 
separate, dedicated element without any 
trap. The reflector element has a single 
trap to allow operation of it on both 15 and 
20 meters. On 10 meters the TH7 be- 
comes a 4-element beam with 2 director 
elements, 2 driven elements, and a re- 
flector element. One of the director ele- 
ments and the reflector element are dedi- 
cated elements without any traps. Overall 
the TH7 seems to be designed to maximize 
its performance parameters on a 24 foot 
boom, and that can only result in an op- 
timized, 3-element, wide-spaced design on 
20 and 15 meters anda full spaced 4-ele- 
ment design on 10 meters. 

The broadband performance of the TH7 
is due mainly to its dual driven element 
design, and the idea is illustrated in fig. 2. 
Phasing lines (tubes) are used to inter- 
connect both the front and rear driven ele- 
ments. The line has. a crossover to pro- 
duce a phase difference between the ele- 
ments. The front driven element has con- 
nected to it a hairpin loop or Beta matching 
section, and the front driven element is 
connected to a ferrite balun transformer 
(supplied with the TH7) so the beam can be 
fed with any 50 ohm coaxial cable. Both 
driven elements are insulated from the 
boom, but the far end of the Beta match is 
grounded to the boom, so the feed ter- 
minals of the antenna are always at DC 
ground. Obviously, there is a complex rela- 
tionship among the various reactance ver- 
sus frequency changes that take place in 
the antenna’s feed system. However, the 
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Front 

driver 

element 

Rear 

driven 

element 

Beta match 

Fig. 2— The phasing and feeapoint match- 
ing system used in the TH7. 

basic idea would seem to be that the reac- 
tance changes in one driven element 
move in an opposite direction from those 

taking place in the other driven element 
(due to the crossover in the phasing lines), 
thus producing a cancelling effect. The 
Beta match raises the feedpoint im- 

pedance to roughly 50 ohms (balanced) 

from the lower impedance produced by 
having the two driven elements fed in 
parallel. The balun, of course, converts the 
50 ohms balanced feedpoint to 50 ohms 
unbalanced. 

Assembly 
The TH7 consists of some 91 basic 

parts (or 700 if one counts every single bolt 
and lockwasher) ranging from all sorts of 

The TH7 was assembled on a temporary 
mast. Just the boom is shown on the mast. 

aluminum tubing to nuts, bolts, clamps, 
etc., down to the ‘‘finishing touch”’ of some 

Coax-Seal®so the coaxial line connection 
to the balun transformer can be properly 
weather protected. The 91 parts come 
packed in two shipping containers each 
measuring roughly 6 feet long by 6 inches 
square. 

When one initially unpacks the two ship- 
ping containers, it seems that one is going 
to become overwhelmed by the number of 
parts involved. However, that is just an il- 

lusion, and it is quickly dispelled when one 
reads the assembly manual for the TH7. 
The manual is some 30 pages long, al- 

though about only 15 pages directly de- 
scribe the assembly of the antenna. The 
manual is extremely well written and pro- 
fusely illustrated with diagrams. Fig. 3 pre- 
sents an example, although it is probably 
a bit unfair to present the diagram without 
its accompanying text. At least, one can 
note that the assembly diagram is ex- 
tremely detailed andincludes a complete 
reference to all the parts involved in the 
assembly. | found every point in the as- 
sembly manual for the TH7 to be very 

clearly covered. Only simple tools are 
needed to assemble the TH7—an adjust- 
able 8 inch wrench, a few inch-size nut 
drivers, and a 12 foot tape measure. 

| assembled the TH7 using a 10 foot 

pipe section driven about 3 feet in the 
ground as a temporary mast. | suppose 
one could put the antenna together ina 
few hours, but | took a very leisurely three 
days to do so, working just two or three 
hours each day. | would highly recom- 
mend this approach, if at all possible. As 
Telex/Hy-Gain mentions in the TH7 man- 
ual: ‘‘The performance engineered into the TH7 
is totally dependent on accurate assembly.’’ | 
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TUBES 
andIC’s 
FAST DELIVERY 

LOWEST PRICES 
call Toll Free (800) 221-5802 
In-depth Inventory - Industrial & Receiving Tubes 
Here are 2 dozen examples... 

3-500Z 85.00 | 8122 

572B 65.00 | MRF450 

811A 12.00 | MRF492 

6146B 8.75 | 6LF6 

M2057 15.00 | 6JS6C 

8950 12.50 | 6CA7 

4CX250B 58.00 | SD1088 

6883B 9.50 

PL259 10/4.95 
PL258 10/7.95 | UG175/176 10/1.55 

M358 2.25 | UG255/U 1.55 

813 29.00 | UG273 2.20 

Major Manufacturers Factory boxed and Full line of 
Sylvania ECG Replacement Semiconductors 

Ea) SYLVANIA 
Allow $3 UPS charge Minimum order $25.00 | — 
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Box. No. C, 1365 39th STREET BROOKLYN, NY 11218 

Tel. 718-633-2800/Watts Line 800-221-5802 
FAX # (718) 633-4375 
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provide superior 
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WACO, TEXAS 76702 « 817/848-4435 
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The method used to mount the elements to the boom consists of a sturdy clamp 

assembly. Insulators are placed in the clamp for those elements which must be insulated 

from the boom. This method of assembly also greatly facilitates repair should one side 

of an element be damaged. 

The sturdy mast-to-boom clamp assembly. A separate bolt (not shown) goes through the 

mast and the assembly to positively prevent the boom from slipping on the mast. 

totally agree. There is simply no sense in 
rushing to assemble a highly sophisticated 
antenna such as the TH7, elevating it to 30 
to 100 feet above ground, and then finding 
that a simple assembly mistake has taken 
place such that its performance is com- 

promised. 
Besides the diagrams in the assembly 

manual, a separate large-size diagram 
(similar to fig. 1) is supplied which one can 
use as a carry-around diagram or possibly 
mark up as a checklist as various 
assembly steps are completed and as 
dimensions are double-checked. 

Allinall, assembly of the TH7 is not at all 
difficult. It just takes a bit of time because 
of all the hardware pieces involved and be- 
cause all the telescoping tubing dimen- 

sions must be held to an assembly toler- 

ance of no more than inch, plus or minus, 

from those shown on the assembly 
diagrams. There is no reason why the as- 
sembly of the TH7 cannot be as interesting 
a project as assembling an electronic kit 
when one takes pride in getting the com- 
ponents lined up in a neat manner and hav- 
ing good, clean connections. Patience and 
taking pride in getting the job done right 
are the keys! 

Hardware 
The materials used for the construction 

of the TH7 have to be rated as first class. 
All of the compression clamps and other 
hardware having to do with electrical con- 
nection points are made of stainless steel. 
The element-to-boom mounting system 
(partially shown in fig. 3) is very sturdy in 
that two clamps fit over each end of a 
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“ELEMENT €: 

Description 

Bolt, hex head, %"- 

Bolt, hex head, \4"- 

Boll, hex head, %"-20 x % 

Bolt, hex head, %"-20 x 1s 

Nut. square, '4"-20 

Nut, hex, %"-20 

Lockwasher, internal, ‘ 

Bolt. hex head. #10-24 x2 

Bolt, hex head. #10-24 x © 

DETAIL A 

BETA SUPPORT CLAMPS 
AND INSULATOR ASSEMBLY 

Description 

Nut, hex, #10-24 

Lockwasher. internal, #10 
Bolt, hex head, #10-24 x 1%" 

U-Bolt, #10-24 x 2%" x 2%" 
Clamp, Tubing, 1%" 

Beta Feed Jumper, TH7DX 

Feed Strap, TH7DX 

Strap. Boom-to-Beta, 2” .D 

Sleeve, Beta Shorting 

V7 Souare Nut INSERT 
NTO THE TUBE 

HE COAX 
boou Tor STRAIN RELIEF 

/ 

a 
FRONT DRIVEN ELEMENT 

NOTE: The JR Pigtail (Item No. 65) assembly !s the 

shorter of the two types supplied with this product 

Description 

Strap, Beta Shorting. %” radius 

Clamp, Beta Support 

Pigtail Wire. Jr. 6% 
insulator, Beta Support (Bottom) 

insulator, Beta suepet (Top) 

DETAIL B 

BETA SHORTING CLAMP ASSEMBLY 

Figure 11 

Pigtail to Balun Connection and Front Driven Element 

Fig. 3- An example of the very well illustrated assembly instructions contained in the 
TH7 manual. 

given element, and the clamp assembly it- 
self has a center bolt going into the boom 
so the clamp assembly cannot move on 
the boom. Of course, even this type of con- 
struction cannot prevent a beam element 
from breaking off under extreme wind con- 
ditions. However, if such an instance 
should take place, replacement of the 
beam element is greatly simplified by the 
type of clamp assembly used in the TH7, 
since one only has to loosen the bolts on 

the clamp assembly and insert a new 
beam element. 

The boom-to-mast assembly consists of 
two very heavy-duty cast-aluminum brack- 
ets with some seven bolts, lockwashers, 
and nuts. One can be fairly well certain 
that the TH7 will never come loose from its 
mast! Overall, the quality of the materials 
used for the construction of the TH7 

augurs for trouble-free operation for an ex- 
tended number of years. However, one 
should take a note from the professionals 

and have an antenna maintenance sched- 
ule, particularly if one is going to have a big 
antenna elevated high in the sky. Depen- 
ding upon whether your QTH is high in the 
mountains surrounded by non-polluted air 
or next to an ocean, salt-spray environ- 
ment, that schedule should have the 
antenna coming down for cleaning and 

visual inspection every six months to one 
year. 

Initial Tests 

Mounted on top of a 60 foot tower andin 
relatively clear terrain similar to that found 
in a suburban area without any signifi- 
cantly high trees, the TH7 presented an 
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FACTORY AUTHORIZED DEALER 

PLEASE CALL OR WRITE FOR THE 
LATEST AND GREATEST FROM ICOM 

ICOM 
IC-735 HF Xevr./Gen. Cov. Revr.......... $729.00 
1C-745 HF Xevr./Gen. Cov. Revr........... 769.00 
IC-R7000 General Coverage Receiver...... 769.00 
IC-PS15 12 VOC, 15 Amp. Power Supply ... 
IC-PS30 12 VDC. 30 Amp. Sys. Pwr. Supply... 
IC-PS55 12 VOC, Power Supply For 1C-735. .. 
IC-SP10 Mobile External Speaker.......... 29.95 
IC-271H 2-Mtr., FM/SSB/CW. 100 W..Xevr.. . . 

HIC-SM5 Desk Microphone............... 39.00 
1C-SM6 Desk Microphone............... 39.00 
IC-SM8 Desk Microphone. Dual Cables...... 69.95 
IC-27A 2-Meter. FM, 25 Watt Xevr.... 2... 

IC-3200A 2-Mtr./70-cm, FM, 25 Watt Xevr. . . . 
IC-2AT 2-Mtr.. FM, Handheld W/Touch-Tone. . . 
IC-O2AT 2-Mtr.. FM, Handheld With T-T. . . 
IC-BP2 7.2 VDC, 425 mah., Ni-Cad Batt. Pack, ees 
IC-BP3 8.4 VDC. 250 mah., Ni-Cad Batt. Pack... . 
IC-BP4 Battery Case............000000, 12.50 
IC-BP5 10.8 VDC, 425 mah., Ni-Cad Batt. Pack. . . 
IC-BP7 13.2 VDC, 425 mah. Ni-Cad Batt. Pack. . . 
IC-BP8 8.4 VDC. 800 mah.. Ni-Cad Batt. Pack... . 
BC-35 Drop-In Rapid Charger: 1C-BP2.5.7.8 ... 
IC-CP1 Mobile Charging Cord.............. 9.50 
IC-DC1 OC Converter...........000000.,. 17.50 
IC-HM9 Speaker/Microphone............. 34.50 
LC-5 Leatherette Case, IC-2AT W/IC-BP5.... 
LC-7 Leatherette Case, IC-2AT W/IC-BP3.... 
LC-11 Leatherette Case, IC-O2ATW/IC-BP3. . . 
LC-12 Leatherette Case. IC-O2ATW/IC-BP5.. . 
LC-14 Leatherette Case, 1C-O2ATW/IC-BP8... 
HS-10 Headset For Handhelds............ 19.50 
HS-10SA VOX Unit For HS-10............ 19.50 
HS-10SB PTT Unit For HS-10............ 19.50 
IC-HP1 Headphones ................... 

Model 43 Wattmeter With QC-UHF(F) ..... $162.00 
Model 4431 Wattmeter With QC-UHF(F) .... 275.00 
CC-1 Wattmeter Carrying Case........0.,, 30.00 
Model 8135 RF Coaxial Termination....... 145.00 
Elements, Table 1,25 to 1000 MHz........ 48.00 
Elements. Table 1, 50H through 1000H...... 59.00 
Elements, Table 1,2500H & 5000H........ 75.00 

BECKMAN 
310 3%-Digit Handheld Multimeter... ... $130.50 
4410 4% -Digit Handheld Multimeter... ... 215.10 
DM25 3%2-Digit Pocket-Size Multimeter... .. 76.46 
HO110 3%-Digit Handheld Multimeter... .. 170.10 

BELDEN 
New 9913 Low Loss VHF/UHF Coax Cable, RG-8/U Type. 
Accepts Standard Amphenol PL-259 And Type N Conn. 
9¥2-AWG, Solid, Bare Copper. Center Conductor. 84% 
Velocity Factor. 100% Shield Coverage. 50 Ohm. Semi- 
Solid, Polyethylene. Center Insulation. ...... $.40/Ft. 

ASTRON 
RS-7A 13.8 VDC. 7AmpInt..5 Amp Cont. .... $46.30 
RS-12A 13.8VDC.12Ampint.9 AmpCont.... 64.60 
RS-20A 13.8 VDC, 20 Amp Int.. 16 Amp Cont. ... 82.90 
RS-35A 13.8 VDC. 35 Amp Int. 25 Amp Cont... . 125.60 
RS-12M Same As RS-12A, With Meter...... 80.46 
RS-20M Same As RS-20A, With Meter...... 98.76 
RS-35M Same As RS-35A, With Meter... .. 141.46 
VS-20M Same As RS-20M. Adj. Volt./Curr.... 
VS-35M Same As RS-35M, Adj. Volt./Curr. . .. 
VS-50M 13.8 VDC. 50A Int. 37A Cont. Adj... .. 
UPS/Insurance Charges Are Additional. 
MC. VISA. C.0.0. Orders Are Accepted. 

ele Kae Ctectronics 

1112 GRANDVIEW STREET 

SCRANTON, PENNSYLVANIA 18509 

PHONE (717)343-2124 

CIRCLE 40 ON READER SERVICE CARD 
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FREE 
SATELLITE 

Bue s Guide 
With Guaranteed 
Lowest Prices 
° Explains all about FREE 100 
channel Satellite TV and how 
to shop for an earth station! 

e Lists GUARANTEED 
LOWEST PRICES...we will 
not be undersold, save 30-50% 
over local dealer prices! 

¢ Tells how to easily and quickly 
Install-Your-Own earth station 
and save $400 or more! 

e Shows how to demonstrate and 

sell earth stations from your 
home and earn extra money! 

uniden Penasonic 
BALCOA (@cHararr 

RAROS eM e4reteaine 
The new SATMAN Buyer’s Guide is a necessity for any 
prospective or current earth station owner who wants to 
save big money on name brand satellite products and 
also earn some extra money. Buy direct, Do-It- 

Yourself, and save with SATMAN. Toll free ordering, 
no sales tax (IL only), major credit cards accepted, huge 
in-stock inventories available, and fast UPS shipping 

anywhere in U.S. Check with SATMAN before you 
buy... We will not be undersold! Call now for your free 
24 page SATMAN Buyer’s Guide. 

1-800-4-SATMAN 
1-309-692-9582 Illinois 

@ =1-800-4-SATMAN 5017 N. MELODY @ PEORIA. IL 61614 

= a = clip and save == am 

“Send All Inquiries Directly” 
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The partially completed phasing line and feedpoint assembly. The “‘block box’’ is the 

balun. Very rugged hardware is used. 

A few days later and there is the TH7 almost finished on its temporary mast and ready 

to be elevated. 

SWR bandwidth (SWR not to exceed 2.0 at 
either the low- or high-frequency point on 
each band) as follows: 
10 meters: 28.0 MHz to 29.9 MHz 

(1900 kHz) 
15 meters: 21.0 MHz to 21.55 MHz 

(550 kHz) 
20 meters: 13.95 MHz to 14.4 MHz 

(405 kHz) 
These results closely follow those sug- 
gested by Hy-Gain for mounting heights 
between 30 and 100 feet (fig. 4). But to say 
the least, the SWR bandwidth can be con- 
sidered very good, if not outstanding. An 
average 3-element triband beam, for in- 
stance, might exhibit only 200-300 kHz 
bandwidth on 20 meters, 300 kHz on 15 
meters, and 700-900 kHz on 10 meters. 

= | Quite obviously, the dual driven element 

design and wide-element spacing of the 
TH7 really mean something. 

The TH7 was actually mounted at the 
side of an antenna range consisting of 
mostly HF rhombic antennas, and the op- 

portunity did present itself to make many 
comparison tests between the TH7 and va- 
rious rhombic antennas which had docu- 
mented gain figures. Although this type of 
comparison testing cannot be regarded as 
controlled as those obtained on a true 
antenna test range, they did indicate that 
the forward gain of the TH7 ranged from 
about 10.5 dBi on 10 meters to 9.5 dBi on 
20 meters. These figures are a bit higher 
than Hy-Gain claims in their specifications 
for the TH-7 (Table I), but | am convinced 
that if anything they lean toward the con- 
servative side. The same holds true with 
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WITHOUT 
POWER 

SUPPLY 
A long time need has been met. 

Thousands of Amateurs own power PROVIDE 
supply components, but need high THE POWER 

quality state-of-the-art RF modules. SUPPLY 

Here are six new models derived from our 

current amplifier line that will fill that 

need. 

e 2K Classic “X” RF - *3.5 to 30 MHz © 2004A RF - 420-440 MHz 
e 3K Classic Mk II “X” RF - *3.5 to 30 MHz © 3002A RF - 144-148 MHz 
e 2002A RF - 144-148 MHz © 3004A RF - 420-440 MHz 

*10 meter band deleted in U.S. 

You can now have the bands you need at the price you can afford. We 

provide the RF deck! You provide the power supply. Let us send you a 

brochure providing complete technical information. 

Of course, all our present model complete amplifiers are still available. 

This new group of RF modules simply strengthens and expands what was 

already the best and broadest line of Amateur power amplifiers. 

Henry amateur amplifiers are available from Henry Radio and select dealers throughout the U.S. We stock these plus many other fine names: 

and are being exported to amateurs all over the world. In addition to our broad line ofcommercial AEA* ARCO * ARRL * ASTRON ¢B & K ®B & We BIRD & 

FCC type accepted amplifiers we offer special RF power generators for industrial and scientific CDE * CONNECT-SYSTEMS #« CUSHCRAFT e EIMAC e¢ 

users. Call or write Ted Shannon or Mary Silva for full information. HAL ¢ HUSTLER ¢ HY-GAIN « ICOM *« KENWOOD e 
LARSEN ¢ NYE * ROBOT « TEMPO e VIBROPLEX ¢ YAESU 

a 

Hei Roig 2050 S. Bundy Dr., Los Angeles, CA 90025 = (213) 820-1234 
Butler, Missouri 64730 (816) 679-3127 
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STATE OF 
THE ART 

The ARRL 1986 Handbook For 
The Radio Amateur carries on the 
tradition of the previous editions 

by presenting 1192 pages of com- 
prehensive information for the 
radio amateur, engineer, tech- 
nician and student. Paper edition: 
$18 in the U.S., $19 in Canada, and 
elsewhere. Clothbound $27 in the 
U.S., $29 in Canada and elsewhere. 

CIRCLE 33 ON READER SERVICE CARD 

THE AMERICAN RADIO RELAY LEAGUE 
225 MAIN ST. 

NEWINGTON, CT 06111 

| | 

if 

Wondering when the new Dick Smith 
Electronics Catalog was coming out? 

Our new ‘86 catalog is scheduled 
for April release. If's Bigger & Brighter. 
with hundreds of exciting new 
products & pages of useful data. 
Hurry to reserve your copy now! 

DICK SMITH ELECTRONICS 
Where you'll4ind 

EVERYTHING FOR THE — | 
ELECTRONICS ENTHUSIAST | 

Dla a el ss oe 

Please reserve my copy of the 1986 Dick Smith 
Catalog. | enclose $4 to cover shipping. 

DICK SMITH ELECTRONICS INC. 
P.O.Box 2249 Redwood City CA 94063 
EVERYTHING FOR THE ELECTRONICS ENTHUSIAST! 
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Represents VSWR 

—-—--— Represents Front-to-Back Ratio 

14.00 14.05 14.10 14.15 14.20 

FREQUENCY (MHz) 

21.3 21.4 21.5 

FREQUENCY (MHz) 

28.75 29.00 29.25 29.50 29.75 

FREQUENCY (MHz) 

Fig. 4— Typical SWR and front-to-back ratio curves for the TH7. 

regard to front-to-back ratio. The TH7 ap- 
peared to have a front-to-back ratio on all 
bands of about 23-25 dB, which again only 
means something if one compares those 
figures to those of average 3-element tri- 
band beams which might present a 15-18 
dB front-to-back ratio (please note that this 
refers only to full-size triband beams, not 
to mini-beams). 

Operating Results 
Excellent, especially when one con- 

siders the combination of parameters in- 
volved. The TH7 is a fairly large antenna 

with its 24 foot boom, but it is hardly a 
“super giant’’ antenna, and yet it has ex- 
cellent bandwidth, forward gain, and front- 
to-back ratio. | wish | could have tested it 
against the 90 foot boom, 12-element 20 
meter beam a WO friend of mine dem- 
onstrated to me years ago. | suspect he 
would easily have been an ‘‘S”’ unit or so 
up on me, but | think | could have easily 
worked three new countries with the TH7 

by the time he worked the first one with his 
giant signal because of the extremely 
sharp beamwidth of his antenna and the 
time it took to rotate it around. 

DXCC in one week? Well, | don’t think it 
would have been any problem with the 
TH7 from my SV QTH in spite of fierce 
European QRM. Using the TH7 with a 
barefoot TS-940S, DX such as ZD9, D68, 
J28, P29, 3D6, 7P8, 9Y4, S78, etc., was 
easily worked over the European QRM 
and, of course, working Stateside was an 
easy pleasure. 

The Manual 

As was mentioned before, only about 

half of the pages contained in the TH7 as- 
sembly manual are actually concerned 
with the physical assembly of the antenna. 
So what subjects are covered in the rest of 
the manual? Well, | would say it contains a 
wealth of practical information on the in- 
stallation of beam antennas and their prop- 
er ‘‘care and feeding.’’ As with the manual 
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for the Explorer 14 antenna, one gets the 
distinct impression that the manufacturer 
wants to be sure that the user of a TH7 
gets the antenna installed properly, enjoys 
using it, and properly maintains it for years 
of operation. The parts list is absolutely 
complete, and detailed addresses and 
telephone numbers are given for Telex/ 
Hy-Gain offices in both Lincoln, Nebraska 
and Minneapolis, Minnesota which will 
handle customer inquiries or requests. In- 
terestingly enough, the manual even men- 
tions that an engineering report (Form No. 
5314) detailing the design and specifica- 
tions of the TH7 is available free of charge 
from Telex/Hy - gain (P.O. Box 5579, Lin- 
coln, Nebraska 68505). |’m not quite sure 
why the manufacturer offers the report to 
those who have already purchased the 
antenna rather than to those who might be 
interested in the antenna. Anyway, if you 
fall into the latter category, | would strongly 
suggest sending for the report. 

Since | especially enjoy reading a well- 
written manual, | could mention many 
more details about the TH7 manual, but I'll 
settle on two last points: the trouble- 
shooting chart and VSWR Record chart 
contained in the manual. The troubleshoot- 
ing chart contains a lot of practical hints, 
most of which are common-sense items, 
but it highlights things that one might 
forget when one encounters a problem. 
For instance, if the antenna exhibits high 
SWR only in rainy or very humid weather, 
what might be the problem? Most of us 
would probably guess at water getting in 
the coaxial feedline someplace, but | don’t 
think too many of us would think, as the 
chart suggests, of looking at how the traps 
on the antenna were installed. If one or 
more of them were installed with their 
water drain holes up instead of down, that 
could well be the cause of the problem! 

The VSWR Record chart from the TH7 
manual is shown in fig. 5. It’s a simple SWR 
recording chart and represents a good 
maintenance idea for almost any antenna 
system. Readings can be taken and re- 
corded every few months or so, and 
although the readings might vary very 
slightly from time to time, any significant 
change or developing trend to higher and 
higher SWR’s should surely be an alert sig- 
nal that something is wrong. Hy-Gain sug- 
gests taking the SWR readings using low 
power (less than 200 watts output). | would 
suggest taking the readings using both low 
power and the highest power output 
available. Some developing faults in an 
antenna system only first manifest them- 

selves at high power levels. 

Summary 
Anantenna such as the TH7DxXis likely 

to be a major punch for many amateurs, 
and although it costs far less per dB of gain 
than any linear amplifier, it is not an inex- 
pensive investment when one considers 
the cost of a rotator, tower, and the plain 
hard work involved in getting the whole 
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VSWR RECORD 

Type of VSWR Meter 

Date Ee 

VSWR Frequency 

14.00 

Date ___ 

14.10 

14.20 

14.30 

14.35 

21.00 

2110 

21.20 

21.30 

21.40 

21.45 

28.00 

28.25 

28.50 

28:75 

29.00 

29:25 

29.50 

29.70 

Fig. 5- The SWR Record sheet from the TH7 manual. It represents a simple, efficient 
way to keep a record sheet for almost any antenna system. 

system working. It is worth the effort? Well, 
as | mentioned at the start of this article, | 

have never spoken to any amateur who 
would willingly go back to a small beam 
after having experienced an ‘‘ultimate’’ 
beam such as the TH7. 

| would rate the TH7 as an outstanding 
buy in all respects. Its electrical charact- 

eristics (bandwidth, gain, and front-to-back 
ratio) are superior for a tribander having a 
24 foot boom. The materials used for its 
construction are first class, and the beam 
should easily endure for years of depend- 
able service as long as one takes the 
simplest, most elemental steps to peri- 
odically check and clean the antenna. Jil 

coon for DX? You need The DX EDGE® 

Large Plastic Slide Version 

You'll use it everyday. Used around 

the world. 
e Times, bands, places for best DX 

e Daylight/darkness areas of the world 
at any time of day, any time of year 

e Sunrise/sunset times anywhere 

© Gray line/Long path 

e Local times 
e Ideal for 40, 80, 160. 
e Great circle slide to show beam 

direction: $3 each. Specify your 
latitude. 

i. 

oree B2a2 
a "Tg 

Bes 66 oe 
m 

Commodore 64™ Version 

e Also for C-128 (in C-64 mode) 
© Real time DX help inthe finest graphics 
e Automatic real time gray line updates 
e Pinpoint any QTH in the world 
© QTHs keyed to DXCC list & 40 Zones 
e Requires 1541 (or 1571) disk drive 

e Complete & easy instructions 

Great Help for Poor Low Sunspot Conditions 

All ppd. in U.S., Canada. Add $4.00 elsewhere, air mail. Add tax in NYS. U.S. 
funds only. Please make check or M.O. payable to the DX EDGE and mail to: 
The DX EDGE, P.O. Box 834, Madison Square Stn. New York, N.Y. 10159. 

An information flyer is available free of charge. A product of Xantek, Inc. ©Xantek, Inc. 1986 
Commodore 64 is a trademark of Commodore Electronics Ltd. 

Please send all reader inquiries directly. 
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Here’s a quick program for your C-64 so that you can tell 

where to point your new antenna to work Dx. It’s good 

for the older antennas, too. 

The DXer’s Friend 
A Computer Direction - Finder 

Program For The Commodore C-64 

Aiimost everyone who uses a beam 
antenna has at one time or another tried to 
figure the correct heading to point his 
antenna to get his signal into a specific 
country or area of that country. He then 
wondered just how far away that particular 

spot was. 
The accompanying short computer pro- 

gram listing, ‘‘Direction Finder,” provides 
ameans to do that quickly and accurately. 
The program is based on the following 

three formulas: 
1.tanX = cosLcotB 
2.cotC = cotLcos(A+X)/sinX 
3.cos D = sinAsinB + cosAcosB 

cos L 
where: 

A = Your latitude in degrees. 
B = Latitude of the other station in 

degrees. 
L = Your longitude minus the longitude 

of the other location. 
X = Anangle used in the calculations. 
C = The bearing angle in degrees cor- 

rected to give a heading of 360 degrees or 

less. 
D = The distance along the short path 

in degrees of arc. 
The latitude and longitude figures may 

be taken from an atlas or maps of the area 
of interest. If the desired location falls be- 
tween known lines, an estimation to the 
nearest degree will be satisfactory. After 
all, you aren’t trying to drop a rocket down 

someone’s chimney. 
The formulas are fairly straightforward, 

but the fact that the C-64 operates with ra- 
dians instead of degrees requires convert- 
ing back and forth between radians and 
degrees. Also, the functions for determin- 
ing degrees of angles from cosines and 
cotangents must be derived mathmatical- 
ly instead of using resident functions. This 
makes everything a bit more complicated. 

Provision is made in lines 200 to 240 to 

*325 East Main, Adrian, MO 64720 
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BY GEORGE E. BLACK*, WAOYJX 

10 REM xx DIRECTIGN FINDER kK (C) 1985 GEORGE E. BLACK 

20 REM *k FOR THE COMMODORE C-64 xx 

ZO REM - ENTER APPROX. LATITUDES AND LONGITUDES FROM YCUR MAP OR ATLAS 

40 REM - IF DESIRED FOINTS FALL BETWEEN EKNGWN LATITUDE OR LONGITUDE LINES AN 

SO REM — ESTIMATION TQ THE NEAREST DEGREE WILL BE SATISFACTORY 

60 CLR:PRINTCHRS (147) : POKES2280, 4: FOKE646, 13 

70 PRINTTAB(L1)CHRS(18)" DIRECTION FINDER "CHRS(146):FRINT 

80 INPUT"ENTER YOUR LATITUDE IN DEG."3A:PRINT 

90 INPUT"IS THIS j@ SOUTH m LATITUDE (Y/N) "3A: IFAS="Y"THENA=A— (AK2) 

100 IFAS<>"Y"ANDAS< >"N" THENPRINTCHRS (145) CHRS (145) : GOTOTO 

110 PRINT: INFUT"ENTER YOUR LONGITUDE IN DEG.";Li:PRINT 

120 INFUT"IS THIS EAST m LONGITUDE (Y/N) "38%: IFBS="Y"THENL1=L1i—(L1ix2) 

130 IFBS< >"Y"ANDES< >"N" THENPRINTCHRS (145) CHRS (145) : GOTO120 

140 PRINT: INFUT"ENTER HIS LATITUDE IN DEG. "; 8: PRINT 

150 INPUT"IS THIS @ SOUTH m LATITUDE (Y/N) ";C$: IFC$="Y"THENB=B- (BX2) 

160 IFC$<>"Y"ANDCS< >"N"THENPRINTCHRS (145) CHRS (145) :GOTOLSO 

170 PRINT: INFUT"ENTER HIS LONGITUDE IN DEG. "sL2:PRINT 

180 INPUT"IS THIS m@ EAST m LONGITUDE (Y/N) "3D: IFDS="Y"THENLZ=L2-(L2k2) 

190 IFD$<>"Y"ANDDS< >"N"THENFRINTCHR# (145) CHRS (145) :GOTO180 

200 L=L1-L2: IFL=OTHENL=. 0005 

Bio IFL>180THENL=L-360 

220 IFA=OTHENA=A+. 0005 

> IFB=OTHENB=B+. 0005 

240 IFA+EB=OORA—-B=OTHENB=B-. 0005 

250 IFL¢-180THENL=L+360 

260 X=(COS(L*1/180)) *(1/TAN(BKU/180) > s XSATNOX) Ki 80/ir 

270 C=(1/TAN(LE 1/180) * (COS ((A+X) H/180))) /SIN(X*1/ 1890) 

280 C=(ATN(1/C) ) #1 80/5 

290 IFL>OANDC>OTHENC=C+0 

ZOO IFLPOANDC< OTHENC=C+120 

B10 IFL<OANDCPOTHENC=C+189 

S20 IFL<OANDC< OTHENC=C+360 

O PRINT: PRINT 

PRINTCHRS (147):P RINT" THE SHORT PATH BEARING TS": INT(C/.O14+.5)4%.012" DEG. 
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= IFC< 180THENDX=C+180 

260 IFC PISOTHENDX=C-180 

370 PRINT: FRINT" THE LONG PATH BEARING 

380 D= 

296 D1=(-ATN(D/SOR(-DkD+1) )+0/2) K180/0 

409 D2=D1*40: D3=D2k1.150779: D4=D2%1.852 

410 PRINT: PRINT: FRINT: PRINTS FRINT" 

449 PRINT: FRINTINT (D4/.01+.5) k 

450 PRINT: PRINT: PRINT: PRINTTAB (CS) "PRESS 

460 PRINTTABCS)* 

470 GETZ$: IFZ$=""THEN470 

480 IFZ$=CHRS$ (13) THEN6O 

499 IF Z$< >CHRS (12) THENEND 

READY. 

prevent a division by zero error if one of the 
locations is on the Equator or Greenwich 
meridian. The error introduced is very 
minor. 

| used print and CHR$ statements to 
simplify the printout of the listing by avoid- 
ing use of the graphic characters where 
possible. However, lines 90, 120, 150, and 

180 use the REVERSE ON and REVERSE 
OFF to highlight the need to indicate if it is 

south latitude or east longitude. These 
locations must be taken as negative 

in a Big Way at the all new 

420 PRINT: PRINT: PRINTSPRINTINT (D2/.01+.5)*.013TABC(1S)" 

430 PRINT: PRINTINT(D3/.014.5)%. 01: TABIYEY" 

-O1sTAB(1S)" 

ISM INT (DX/s014+.5)%.013" DEG.” 

(SIN CAK 1/1980) * (SIN CBX 1/180) ))+ (COS (Akn/186) XCOS (BAn/180) XCOS (L¥n/180) ) 

--SHORT FATH DISTANCE IS--" 

NAUTICAL MILES" 

ATOTHTS MILes* 

KILOMETERS" 

RETURN TO CALCULATE AGAIN": RINT 

ANY OTHER KEY TO END FROGRAM" 

values, and the program makes provision 
for this automatically when you answer the 
question. 

The bearings are calculated for both 
short path and long path and displayed to 
two decimal points. 

Each degree of arc is equal to 60 
nautical miles. Convert to statute miles by 
multiplying nautical miles by 1.150779, 
and to kilometers by multiplying nautical 
miles by 1.852 with all the results being 
rounded to two decimal points. ical 

AUSTIN. 
When only 
the het” 
will do! 

Taking the leading role in custom antenna 
design comes easily to Austin. With over 25 
years of engineering and consulting expe- 
rience, how could we offer you less than 
the best? 

And our high performance solutions go 
beyond our popular MULTIBAND antennas. 

There’s THE OMNI sidebander with hori- 
zontal and vertical polarization. Or the ALL 
BAND SCANNER with high gain that 

outperforms the competition. And THE 
STICK, a broad band design for operation 
from Amateur to Marine frequencies. Just 
a sampling of the choices available. 

Whatever your antenna needs, the winner 
is Austin. 

Call or write for product information. 
Dealer inquiries invited. 

CIRCLE 61 ON READER SERVICE CARD 

AUSTIN 
ete CUSTOM 
ees MN ANTENNA 

P.O. Box 357 
Sandown, NH 03873 
(603) 887-2926 

© ICOM 
comes to the Carolinas 

“DOC’S COMMUNICATIONS 

of the Carolinas.” Now the 

largest inventory of ICOM in 

the South is available in the 

Charlotte area. The entire 

ICOM product and accessory 

line is in stock at our second 

store. Customer service is a 

way of life at DOC’S. 

DOC’S COMMUNICATIONS 
702 Chickamauga Avenue 

Rossville, GA 30741 
(404) 866-2302 
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“A quiet moment during opening day at our new Gastonia store.” 

DOC’S COMMUNICATIONS of the Carolinas 
1512 South York Street 

Gastonia, NC 28052 

(704) 867-1517 

CIRCLE 98 ON READER SERVICE CARD Aprili986 @® CQ e 39 



How high is high? How high to place an antenna also | 

depends on what you want to do with it. 

Modeling Radiation Patterns 
From Vertical Dipoles 

Using The Cushcraft R3 Antenna 

The Cushcraft R3 vertical antenna is an 
attractive compromise multiband antenna 
(10, 15, and 20 meters) for amateurs with- 
out the financial resources or real estate 
for more elaborate antenna systems. The 

manufacturer promises 3 cB gain, with ref- 
erence toa %-wavelength vertical, and no 
radials are required for ground or roof 
mounting. The antenna is clearly a low- 
band equivalent to the well-known Ringo 
series of UHF Y2-wavelength verticals 
also made by Cushcraft. The R3 has been 
in use at the QTH of KA6A/9 (and XYL, Teri, 
N9ESA) for about a year and a half with 
generally good results. While the antenna 
cannot compare with a seven-element 
monobander, it is definitely much better 
than ground- or roof-mounted % ) verti- 

cals and dipoles. No amateur radio opera- 
tor is ever happy with his antenna system, 
however, especially when the sunspot cy- 
cle is approaching a minimum, so recent- 
ly |have been considering how best to op- 
timize the R3’s performance. 

The assembly and installation instruc- 
tions included with the antenna say 
nothing about the theory of operation of 
the R38 and recommend only that it be 
mounted ‘‘high and in the clear.’’ An ex- 
cellent description of end-fed / \ vertical 
antennas is given ina CQ Review of the R3 
by W4FA.' An electrical equivalent circuit 
for the antenna and comparisons to other 
vertical antenna systems are given in this 
review. Basically, the antenna is made to 
be electrically %2 \ long, and a suitable, 
low-impedance feedpoint is obtained for 
all three bands by utilizing a motor-driven 
capacitance in an L-C tuning network at 
the base of the antenna. W4FA recom- 
mends mounting the R3 high and in the 
clear also. 

In order to study the nature of radiation 
from vertical dipoles, as opposed to ver- 
tical % \ antennas, one must consider first 

*2514 Jordan Drive, Champaign, IL 
61821 

BY JAMES J. COLEMAN*, KA6A/9 
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Fig. 1- The current flow in the image of a vertical dipole over perfectly conducting earth 

REFLECTED RAY 

is in phase with the antenna. 

the radiation of vertical dipoles alone, and 
then include the effects of reflection from 
the earth. The ARRL Antenna Book? men- 
tions briefly, in the section on the effect of 
antenna height on horizontal dipoles, that 
vertical dipoles do not behave in the same 
way as horizontal dipoles. The current flow 
in the image of a vertical dipole over per- 
fectly conducting earth is in phase with the 
antenna? as shown in fig. 1. This is in con- 
trast to the case for the horizontal dipole in 
which the current in the antenna andits im- 
age are 180 degrees out of phase. Thus, a 
vertical dipole and its image can be mod- 
eled as a two-element colinear array. 

The field pattern for each 2 dipole in 
the colinear array is given by ? 

Eg = cos(0.5xcos6)/siné (1) 
where @is the angle between a line drawn 
from an observer to the center of the an- 
tenna and the long direction of the anten- 
na. The phase difference between the two 

radiators in a colinear array is given by 

{ = (2n/)dcosé + a (2) 
where ais the phase difference between 
the driving currents of the two elements 
and d is the distance between the 
elements. The term ais zero since the sec- 
ond antenna is an image and not actually 
driven. The phasor sum of the fields will be* 

E = Eo(1 +ej$) (3) 
Thus, the magnitude of the total field 
strength of the colinear array is given by 

ET =Eo[(1 + cos)? + sin?§]'? (4) 
This equation is easily solved manually, 
point-for-point, or by using a fairly simple 
BASIC program to solve for any increment 
of angle. 

Using equation (4) above, one can ob- 
tain the field pattern for the three bands of 
the R3, if the physical height of the anten- 
na is known. The spacing term d, is simp- 
ly double the height of the antenna. At 
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20 meters 

Fig. 2- The ideal field pattern for a 20 
meter vertical. 

KA6A/9 the antenna is about 15 feet off the 
ground, so the spacing d is 

10 meters d = 0.8972 
15 meters d = 0.6732 
20 meters d = 0.449 
The calculated, ideal field pattern for 20 

meters is shown in fig. 2. For all practical 
purposes, 100% of the radiated energy is 
ina single lobe with an average angle of 
radiation (obtained from numerical inte- 
gration assuming no energy is transmitted 
below the horizon) of about 20° above the 
horizon. Contrast this with a single dipole 
element which has half the field strength 
(the 3 dB gain) at an average angle of 28°. 
The difference in launch angle can result 
in single-skip distances that are more than 
47% greater than for a dipole (if the F-layer 
height is 131 miles?). 

15 meters 

Fig. 3- The field pattern for a 15 meter 
vertical. 

The field patterns for 15 and 10 meters 
are shown in figs. 3 and 4. At 15 meters ra- 
diation lobes at higher angles become evi- 
dent (67°), although almost 90% of the en- 
ergy is found in the main lobe, which has a 
launch angle of 14°. This lower angle of ra-, 
diation results in an 83% increase in the 

single-skip distance relative to a single, 
vertical, ground-mounted dipole. At 10 

meters the radiation lobe at 59° contains 

Say You Saw ItInCQ 

10 meters 

Fig. 4— The field pattern for a 10 meter 
vertical. 

10 meters at 50 feet 

Fig. 5— At 50 feet the 10 meter vertical be- 
comes a local antenna rather than one for 

working DX. 

CB-T0-10 METERS 
We specialize in CB radio modification 
plans and hardware. Frequency and FM 
conversions, books, kits, repairs, high- 
performance accessories. Our 11th year! 
16-page catalog, $2. 

CBC INTERNATIONAL. P.O. BOX 31500CQ. 

PHOENIX. AZ 85046. 

more than 36% of the radiated energy. 
While the main lobe has a launch angle of 
only 10°, which results in single-skip 
distances 2.2 times longer than for a di- 
pole, a significant fraction of the energy is 
lost to distances of less than half that ex- 
pected for a dipole. 

All of this analysis is based on ideal, per- 
fectly conducting ground. The soil conduc- 
tivity in east-central Illinois is nearly as high 
as any in the US .3 Unfortunately, even the 
highest soil conductivity in the US does not 
present a perfectly conducting ground 
plane. 

The point of this discussion is that, for 
vertical dipoles above moderately conduc- 
tive soil at least, perhaps higher is not bet- 
ter. As an illustration, the field pattern for 
the R3 operating at 10 meters from a 50 
foot tower is shown in fig. 5. The four lobes 
in the pattern indicate that while this may 
be a better antenna for general operating 
(rag chewing or WAS) much more energy 
is radiated at angles other than the de- 
sirable low angle for DX.4 

Footnotes 

1. “The Cushcraft R3 Vertical Multiband 
Antenna,’”’ John J. Schultz, W4FA, CQ 
magazine, p. 40, April 1983. 

2. The ARRL Antenna Book, American 
Radio Relay League (Newington, CT, 
1982). 

3. Electromagnetic Waves and Radiat- 
ing Systems, 2nd Edition, E.C. Jordan and 
K.G. Balmain, Prentice-Hall (Englewood 
Cliffs, NJ, 1968). 

4. The author gratefully acknowledges 
many helpful discussions with Yuri Moroz, 
Brian Moroz, and Fred Ore, W9TBB. Jai 

1-800-433-WIRE 
FOR ALL AMATEUR WIRE & CABLE 

Belden & Equivalent 

(803) 895-4195 (SC & Ragchew) 

CERTIFIED COMMUNICATIONS 
PITTMAN ROAD, ROUTE 2, LANDRUM, SC 29356 

... at last... 
your shack organized! 

A beautiful piece of furniture — your XYL will love it! 

nite 50 S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

FINISHES: Walnut or Teak Stain. 
Floor Space: 39” Wide by 30” Deep 

Radio equipment 

not included 

Also Available .... 

Floor Space: 51” Wide by 30” Deep 

$199.50 

$9 Additional Information on Request. 

Checks, Money Orders, BankAmericara 
and Master Charge Accepted. 

F.0.B. Culver City. (In Calif. Add 6% Sales Tax.) 

—— DEALER INQUIRIES INVITED__.- 

Sf Amateur Radio Services 
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(ROIREVIEWS: 
The Sommer Trapless 

Multiband Beam 

As many readers know, | have spent the 
majority of my amateur career writing 
about antennas, making antennas, build- 
ing Transmatches and Monimatches, and 
lecturing in this field. In fact, | am coming 
up on 40 years on the subject. | have to add 
that my interest in the subject of antennas 
has never lessened. During my career | 
have built Rhombics, Sterbas curtains, 
countless beams, and devised new anten- 
na systems. More important, | have 
worked with some famous people and 
studied the works of others, including peo- 
ple like George Grammar, By Goodman, 
Tilton, Jascyk, and certainly not least, Dr. 
Yagi. By Goodman once said he was going 
to claim me as an IRS deduction because 
he devoted so much time and money to my 
training! For those readers who don’t 
associate the name By Goodman, W1DX, 

with antennas, let me say that he organ- 
ized and edited the first ARRL Antenna 
Manual. Enough said? 

Some Multiband Antenna 

Background 
So what has all this to do with a product 

review inCQ? Very simple! This review has 
to take us all a long way back in antenna 
design to what works and what doesn’t. 
Anyone who has studied the literature on 
beams knows that Yagi and Uda wrote 
some very basic information about parasit- 
ically excited elements in antenna config- 
urations. Prior to this time, completely 
driven arrays were in vogue. (Remember 
the 8JK?) The parasitic array consists of 
the feedline going to one element of the ar- 
ray (driven element) and then parasitical- 
ly exciting other elements—usually direc- 
tors anda reflector. The 8JK, on the other 

_hand, consisted of two elements, both 
driven, and it could be used on more than 
one band, while the Yagi was designed for 

single-band operation. 
The logical extension of the Yagi beam 

was an idea that was put forth by Ed 
Buchanan, W3DZZ, back in 1953 in QST, 

*Technical Consultant, CQ, 200 Idaho St., 

Silver City, NM 88061 

BY LEW McCOY*, W1ICP 
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One doesn’t get much level area to work on when you live in the mountai 

eo Bs 
ins of New Mex- 

ico. In any case, here is the DJ2UT beam completely assembled prior to erection. 

11,2 m/37 ft 

(dotted lines = WARC) 

Fig. 1- This drawing shows the electrical 
layout of the XP507. 

when he came up with the idea of tri- 
banding a Yagi to cover 20, 15, and 10 
meters. Let’s be very honest. It is well nigh 
impossible to build a trap antenna (Buch- 
anan’s concept) without introducing ap- 
preciable losses because of traps. Addi- 
tional losses take place because of com- 
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promises in element lengths and spacing 
to achieve a match for 50 ohm feed and 
broadbanding. 

Also many years ago, it was established 
that excellent gain could be obtained with 
very short spacing of elements ona three- 
element, monoband beam. With spacings 
on the order of 0.1 wavelength, the theo- 
retical gain of 7 dB plus could easily be ob- 
tained with an outstanding front-to-back 
ratio. However, and this was disastrous, 
the radiation resistance (useful power fac- 
tor of the antenna) dropped to a very low 
value—10 ohms or less. The bandwidth of 
such an antenna was very narrow. In fact, 
such systems wouldn’t work with modern 
transmitter design unless a Transmatch 
were used. Sure, one could use matching 
devices to get the impedance up higher, 
but when you started to think in terms of 
tribanding—or more—it was very dis- 
couraging. 

About ten years ago a German amateur 
named Sommer, DJ2UT, concluded that 
there had to be a better method of building 
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multiband beams. He realized that the gain 
and excellent front-to-back was possible 
with close spacings, and he was deter- 
mined to overcome the feed problem 
(which was really the only tough one). After 
much experimentation, he achieved the 
multiband antenna we are discussing in 
this review. He incorporated some of the 
ideas from the Hans Rucker, VK2AOU, ar- 
ticle (Ham Radio magazine, May 1979 
issue) plus many of his own innovations. At 
the Dayton Hamvention in 1984 Sommer 
displayed his antenna, and there is no 
doubt that his beam was one of the main 
points of interest at the show. | told Som- 
mer that CQ was very interested in doing a 
product review, and he was more than 
receptive to the idea. | was shipped the 
antenna that was designated the XP506, 
which is a beam that has 7 bands (10, 12, 
15,17, 20, 30, and 40 meters). And this is 
all done on a 15 foot boom! To say | was 
skeptical about such an antenna was put- 
ting it very mildly. 

A Better Mouse Trap 
We all know the cliche ‘‘Build a better 

mouse trap, etc.,’’ but how about catching 
the mice without any traps, if you'll forgive 
the pun? First we must consider the band- 

PD Q 

SE ee Rediemee i Shcy. 

oO 2 A 

aa of meal ay nee ae 

Paste Element 
Spacer 

OK = 

45-4" —-h4syd 
si 

KP SOT 
ONLY 

VWU-5g" 

DZ) = 

eT Sank | 

T 4°34 

3! Ite Ite,“ 
33- E 

Q) Ges {| esdy) 

Fig. 2- One construction drawing from the manual showing one side of the array. 

width of the antenna on the various bands. 
When | did SWR curves for each of the 
bands, | found that mine, in most in- 
stances, were better than those shown in 
the manufacturer’s advertising literature. 
My XP506 was installed at 55 feet above 
an almost perfect ground. (I might add that 
my location is 6300 feet above sea level, 

almost smack on the continental divide. 
More important, my earth conductivity is 
excellent, being an old gold, silver, copper, 
and manganese mining claim.) 

The SWR curve for 20 is less than 1.3 to 
1 across the entire band. The manufac- 
turer rates the gain at slightly over 7 dB for 
most of the 20 meter band. Theoretically, 
it should have that gain, so | see no reason 
to question the figure. Also, all the gain 
figures are measured over a half-wave 
dipole, not some mythical, make-it-look- 

good reference. (Keep in mind—no trap 
losses!) Front-to-back is rated at over 25 
dB. In my on-the-air tests, | actually had 
signals S9 or more off the front, and | 
couldn’t hear them off the back so | know 
the antenna is not over-rated on that score. 
On 15 the SWR curve was slightly over 2 to 
1 at the low end, dropping quickly about 50 
kHz into the band to 1 to 1, and staying flat 
out to 21.3 and then slowly going up to 1.4 
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MADISON 
Electronics Supply, Inc. 

3621 Fannin St. e Houston, Texas 77004 

THE VOICE OF 
CLIPPERTON ’85 
get the clarity and that unmistakable 
HEIL SOUND for your SSB that helped 

make the ra ae Ze = penition 
so successful 

HCS 
$99.00 

head set 
69.00 w/8 pin 

mic plug 
59.00 w/standard 

stenco 

“Without the HEIL microphone boom- 

set, it would have been impossible to 

even dream of the 31,000 QSO’s we 
logged.” —Rusty Epps, W6OAT 

Clipperton Project Manager 

outside Texas 

1-800-231-3057 
Texas: and outside US. 

4-713-520-7300 
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OSCAR SYSTEMS 
From 
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Transverter 
r 

10M 
TOUT ae and 

Receive GAS-FET 
Mode “B” Converter Pre-Amp 

2M 20W 
IN >) MMx1268-144 MML1268-20 

1268-LY 

Transmit Converter Linear Amp Antenna 

MMc435-28s) or 7 Low Noise | 

Receive (If Needed) 

Mode “L” Converter 

MMt435-28(s) Pre-Amp 

GaAs-FET Pre-amp 

SOW 
MML432-50 awe 

| 70/MBM88 
— Amplifier antenna 

— 
10XY/2M 

Antenna 

MMg144v 

10M 70/MBM88 
ouT~ | 7 Antenna 

Receive Converters 

MMc 144-28 
MMc 435-28(s) 
Transverters 
MMt 144-28 
MMt 435-28(s) 
Linear Up-Converter 
MMx 1268-144 
Antennas 

Power Amps 
MML 432-50 
MML 432-100 
MML 1268-20 

Send 44¢ (2 stamps) for detailed specifications 

on all VHF/UHF products. 
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DELUXE CMOS ELECTRONIC KEYER 

ry i SPEED 

Model #TE144 $65.95 

Features: Deluxe CMOS 

Electronic Keyer 

@ State-of-the-art CMOS circuitry 
© Self completing dots and dashes 
@ Both dot and dash memory 
® JAMBIC keying with any squeeze paddle 5-50 wom 

@ Speed, weight, tone, volume tune controls & 

sidetone and speaker 
® Semi-automatic “bug” operation & straight 

keying—rear panel switch 
@ Low current drain CMOS battery operation— 

portable 
@ Deluxe quarter inch jacks for keying and output 

® Keys grid block and solid state rigs 
@ Wired and tested—fully guaranteed—less battery 

Send For FREE Brochure on Full Product Line 

At Your Dealer or Send Check or Money Order 

Plus $3.00 S/H NY Residents add tax 

RAC 
ELECTRONICS, INC. 
1306 RAND BLDG. 
BUFFALO, NEW YORK 14203 
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SERVICE CENTER 
for 

ICOM, KENWOOD 

and YAESW 

HAS YOUR WARRANTY GONE 
SOUTH? 

When you’re in need of service, 
you can rely on our factory trained 
experience in Amateur, Marine and 
Land Mobile. 

“Write or phone, you’ll be 
pleasantly surprised by our profes- 
sional approach to your service 
needs”. 

Bob, KG7D 
FCC NABER Lic 

Mon-Fri 10:00-4:00 pm 

(206) 776-8993 

PACIFIC RIM 
COMMUNICATIONS 

23332 58th Ave. West 

Mountlake Terrace, Wa 98043 
— ‘A \ 
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This is the rear of the antenna ang on the right the 40 meter loading coil for the fear ele- 
ment. At the left is the 30 meter arrangement. 

to 1 at the high end. Gain on this band is 
slightly higher than on 20 meters because 
the elements are approximately % wave 
long on 15 meters. Front-to-back is also 
excellent on this band. 

On 10 meters the SWR curve was also 
outstanding, running less than 1.5 to 1 
from 28.2 to 29.6 MHz. Gain on this band 
goes over 8 dB simply because the array 
on this band becomes full-wavelength ele- 
ments—truly a case of bigger is better. 
Front-to-back is rated at more than 20 dB 
here. 

Of course that is only three bands, and 
the antenna | tested was actually seven 
bands. The longest element, at the rear of 

the beam, 36 feet 8 inches, is used as a 

This is the cluster of elements at the front, which is also the feedpoint oF the array. 

quarter-wave dipole on 40 meters, utilizing 
acoil and the stray capacitance of the ad- 
jacent element to achieve reasonance and 
cancel capacitive reactance. Essentially 
we have a rotatable dipole (which, of 
course, is in the best possible location in 
your station—at the top of your tower). | 
found that in my case the 40 meter short- 
ened dipole didn’t have as much of the 
common figure-eight pattern as it should. 
There was directivity of front-to-side, but 
not as much as | have experienced with 
previous rotatable dipoles. However, | did 
get nice reports on 40, so maybe | was be- 
ing too critical. 

As expected, the SWR curve was much 

sharper on this band, going from 2.5 to 1 at 
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HF Equipment 
IC-735 HF transceiver/SW revr/mic 

PS-55 External power supply 
AT-150 Automatic antenna tuner... 
FL-32 500 Hz CW filter 
EX-243 Electronic keyer unit 

IC-745 9-band xcvr w/.1-30 MHz revr 999.00 76995 
PS-35 Internal power supply 160.00 14495 
EX-241 Marker unit 20. 
EX-242 FM unit 
EX-243 Electronic keyer unit 
FL-45 500 Hz CW filter (1st IF) 
FL-54 270 Hz CW filter (1st IF) 
FL-52A 500 Hz CW filter (2nd IF) 
FL-53A 250 Hz CW filter (2nd IF) 
FL-44A SSB filter (2nd IF) 
HM-10 Scanning mobile microphone 
SM-6 Desk microphone 
HM-12 Extra hand microphone 
MB-12 Mobile mount 

Regular SALE 
849.00 72955 
160.00 1449 
349.00 314% 

96.50 89% 
96.50 89% 

159.00 144% 
a 00 

IC-751 9-band xcvr/.1-30 MHz revr 1399.00 999% 
PS-35 Internal power supply 160.00 14495 
FL-32 500 Hz CW filter (1st IF) 
FL-63 250 Hz CW filter (1st IF) 
FL-52A 500 Hz CW filter (2nd IF)... 
FL-53A 250 Hz CW filter (2nd IF)... 
FL-33 AM filter 

gg95 

8995 

HM-12 Extra hand microphone 
SM-6 Desk microphone 
RC-10 External frequency controller 
MB-18 Mobile mount 

IC-720A 9-band xcvr @ (CLOSEOUT) © 1349.00 699°° 
PS-15 20A external power supply 149.00 134% 
FL-32 500 Hz CW filter 59.50 
FL-34 5.2 kHz AM filter 
BC-10A Memory back-up 
SM-5 8-pin electret desk mic 
MB-5 Mobile mount 

Other Accessories: 
PS-15 20A external power supply 

CF-1 Cooling fan for PS-15 
EX-144 Adaptor for CF-1/PS-15 . 

PS-30 Systems p/s w/cord, 6-pin plug 
OPC Opt. cord, specify 2, 4 pee 

SP-3 External base station speaker... 
SP-5 Remote speaker for mobiles .... 
CR-64 High stab. ref. xtal (745/751) 
PP-1 Speaker/patch (specify radio)... 139.00 129%5 
SM-8 Desk mic - two cables, Scan 69.95 
SM-10 Compressor/graph EQ, 8 pin mic 119.00 
AT-100 100W 8-band auto. antenna tuner 349.00 314% 
AT-500 500W 9-band auto. antenna tuner 449.00 399% 
AH-1 5-band mobile antenna w/tuner 289.00 259% 

Regular SALE 
149.00 13495 

5.00 
6.50 

259.95 234% 
5.50 

49.50 
25.00 
56.00 

Order Toll Free: 1-800-558-0411 

ICOM 
Other Accessories cont. Regular SALE 
AH-2 8-band tuner w/mount & whip 549.00 
GC-4 World clock @ (CLOSEOUT) e 99.95 79%5 

HF linear amplifier Regular SALE 
IC-2KL 160-15m solid state amp w/ps 1795.00 1299 

6-meter VHF Portable Regular SALE 
I1C-505 3/10W 6m SSB/CW portable 449.00 39995 

BP-10 Internal Nicad battery pack 79.50 
BP-15 AC charger 12.50 
EX-248 FM unit 
LC-10 Leather case 

VHF/UHF base multi-modes 
IC-551D 80W 6-meter SSB/CW 

EX-106 FM option 
BC-10A Memory back-up 
SM-2 Electret desk microphone .... 

IC-271A 25W 2m FM/SSB/CW 
AG-20 Internal preamplifier*....... 56.95 

1C-271H 100W 2m FM/SSB/CW 899.00 75995 
AG-25 Mast mounted preamplifier* 84.95 

IC-471A 25W 430-450 SSB/CW/FM xcvr 799.00 69995 
AG-1 Mast mounted preamplifier* 89.00 

IC-471H 75W 430-450 SSB/CW/FM 1099.00 96995 
AG-35 Mast mounted preamplifier* 84.95 

Limiter Offer! @ Matching preamp* only $190 
extra with purchase of IC-271A/H or IC-471A/H. 

Accessories common to 271A/H and 471A/H 
PS-25 Internal power supply for (A)... 99.00 8995 
PS-35 Internal power supply for (H)... 160.00 14495 
PS-15 External power supply 149.00 13495 
SM-6 Desk microphone 
EX-310 Voice synthesizer 
TS-32 CommSpec encode/decoder.... 

UT-15 Encoder/decoder interface... 
UT-15S UT-15S w/TS-32 installed 

VHF/UHF mobile multi-modes 
IC-290H 25W 2m SSB/FM, TIP mic... 
IC-490A 10W 430-440 SSB/FM/CW 

VHF/UHF/1.2 GHz FM 
1C-27A Compact 25W 2m FM w/TTP mic 
IC-27H Compact 45W 2m FM w/TTP mic 
1C-37A Compact 25W 220 FM, ITP mic 
IC-47A Compact 25W 440 FM, TTP mic 

PS-45 Compact 8A power supply... 
UT-16/EX-388 Voice synthesizer ... 
SP-10 Slim-line external speaker .. 

IC-3200A 25W 2m/440 FM w/TIP... 
UT-23 Voice synthesizer 
AH-32 2m/440 Dual Band antenna 

Larsen PO-K Roof mount 
Larsen PO-TLM Trunk-lip mount 
Larsen PO-MM Magnetic mount 

IC-1271A 10W 1.2 GHz SSB/CW Base 
ATV-1200 ATV interface unit 
PS-25 Internal power supply 
EX-310 Voice synthesizer 
UT-15S CTCSS encoder/decoder ... 

IC-120 1W 1.2 GHz FM Mobile 
ML-12 1.2 GHz 10W amplifier 339.00 29995 

Repeaters Regular SALE 
RP-3010 440 MHz, 10W FM, xtal cont. 999.00 899% 
RP-1210 1.2 GHz, 10OW FM, 99 ch. synth 1199.00 1089 

Duplexer 1210 1.2 GHz duplexer... 1199.00 1089 
Cabinet for RP-1210 ; 

Regular SALE 
699.00 59995 
125.00 112% 

699.00 569% 

79.95 

Regular SALE 
549.00 47995 
649.00 57995 

Regular SALE 
369.00 32995 
409.00 359% 
449.00 329% 
469.00 399% 
112.95 9995 
29.95 
29.95 

549.00 48995 

999.00 88995 
TBA 

99.00 8995 
39. 

499.00 449% 

Order Toll Free 
Use your Credit Card! 

Hand-held Transceivers 
Deluxe models Regular SALE 
IC-O2AT for 2m 349.00 289% 
IC-O04AT for 440 MHz 379.00 319% 

Standard models Regular SALE 
239.50 189% 
269.50 199% 

IC-3AT 220 MHz, TTP 299.95 239% 
1C-4AT 440 MHz, TTP 299.95 239% 

Accessories for Deluxe models Regular 
BP-7 425mah/13.2V Nicad Pak - use BC-35 67.50 
BP-8 800mah/8.4V Nicad Pak - use BC-35... 62.50 
BC-35 Drop in desk charger for all batteries 69.00 
BC-60 6-position gang charger, all batts SALE 359.95 
BC-16U Wall charger for BP7/BP8 
LC-11 Vinyl case 
LC-14 Vinyl case for Dix using BP-7/8 7.95 
LC-02AT Leather case for Dix models w/BP-7/8 39 95 
Accessories for both models Regular 
BP-2 425mah/7.2V Nicad Pak - use BC35.... 39.50 
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 29.50 
BP-4 Alkaline battery case 12.50 
BP-5 425mah/10.8V Nicad Pak - use BC35 49.50 
CA-2 Telescoping 2m antenna : 
CA-5 5/8-wave telescoping 2m antenna 
FA-2 Extra 2m flexible antenna 
CP-1 Cig. lighter plug/cord for BP3 or Dix... 
DC-1 DC operation pak for standard models 17.50 
LC-2AT Leather case for standard models 
RB-1 Vinyl waterproof radio bag. 
HH-SS Handheld shoulder strap 
HM-9 Speaker microphone 
HS10 Boom microphone/headset 

HS-10SA Vox unit for HS-10 & Deluxe only 18 50 
HS-10SB PTT unit for HS-10 50 

ML-1 2m 2.3w in/10w out amplifier 
SS-32M Commspec 32-tone encoder 

Receivers 
R-7000 25-2000 MHz, 117V AC 

RC-12 Infrared remote controller ... 

R-71A 100 kHz-30 MHz, 117V AC 
RC-11 Infrared remote controller... 
FL-32 500 Hz CW filter 
FL-63 250 Hz CW filter (1st IF) 
FL-44A SSB filter (2nd IF) 
EX-257 FM unit 
EX-310 Voice synthesizer 
CR-64 High stability oscillator xtal 
SP-3 External speaker 
CK-70 (EX-299) 12V DC option 
MB-12 Mobile mount 

Regular SALE 
899.00 789% 

TBA 

$799.00 649% 
99.95 49% 

MasterCard CREDIT 

CARD 

HOURS @ Mon. thru Fri. 9-5:30; Sat. 9-3 
Milwaukee WATS line: 1-800-558-0411 answered 
evenings until 8:00 pm Monday thru Thursday. 

Please use WATS lines for Ordering 
use Regular lines for other Info and Service dept. 

All Prices in this list are subject to change without notice. 

In Wisconsin (outside Milwaukee Metro Area) 

1-800-242-5195 

AMATEUR ELECTRONIC SUPPLY. 
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200 

AES BRANCH STORES 
WICKLIFFE, Ohio 44092 

28940 Euclid Avenue 
Phone (216).585-7388 

Ohio WATS 1-800-362-0290 

Outside 1_900-321-3594 
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ORLANDO, Fla. 32803 
621 Commonwealth Ave. 
Phone (305) 894-3238 

Fla. WATS 1-800-432-9424 

Outside 1 800-327-1917 

1898 Drew Street 
Phone (813) 461-4267 

No In-State WATS 

No Nationwide WATS 

CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 
1072 N. Rancho Drive 
Phone (702) 647-3114 

No In-State WATS 

Neveds 1-800-634-6227 

Associate Store 
CHICAGO, Illinois 60630 
ERICKSON COMMUNICATIONS 
5456:N. Milwaukee Avenue 

Phone (312) 631-5181 

Outside 1 800-621-5802 
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Fig. 3- This is one of the detail drawings showing the feedpoint with its cluster of elements. 

the band edges, dropping to a good match 
at 7.2 MHz. | might add that instructions 
are given for moving the SWR curve either 
up or down in the band (CW or phone). 
However, ‘‘tweaking’’ the 40 meter dipole 
coil isn’t easy unless you have a tilt-over 
tower such as | have. The SWR for 30 
meters is low enough to cover the band 

adequately. 
On 30 meters, 10 MHz, the same ele- 

ment is used as a rotatable dipole with a 
similar coil/capacitor loading system. 
However, there is a slight gain over a di- 
pole on this band because the cluster of 
elements at the front of the array tends to 
work as a director. As | mentioned above, 
both 40 and 30 meters can be ‘‘tweaked”’ 
so that they are right on the nose for the 
desired operating frequency range. Keep 
in mind that the SWR is higher off reso- 

nance on these bands. 
The two newer WARC bands are also in 

the system, which provides the ‘‘seven”’ 
bands. | didn’t operate there, so | cannot 
give an evaluation except to say the anten- 
na ‘‘listens’’ extremely well on these fre- 
quencies, while checks with a noise bridge 
also show a very low SWR on these bands. 

The antenna is no lightweight, coming in 
at 66 pounds with a wind-load factor of 10 
square feet. | have a Rohn Model 45 crank- 
over tower with a power-winch, and 
although | backed it up with another winch, 

46 @ CQ e = April1986 

the tower and existing winch handled the 
beam with ease. 

Technical Details 
Describing the technical details of an 

antenna like this is not easy, and some of 
the information is proprietary for patent 
reasons. However, let’s go through it so 
you have a better idea of what is happen- 
ing. (I'll only describe my model because 
there are others, but more about thatina 

moment.) 
Let’s start with 20 meters, because es- 

sentially the antenna is based on a 20 
meter design. The XP506 has three full- 
size, 36 foot plus elements, spaced slightly 
less than 0.1 wavelength, all fed with phas- 
ing lines. Through a complex system of T- 
matches, the resulting feed impedance is 
50 ohms. Keep in mind that there are no 
coils and capacitors in this system—in 
other words no traps—just a clean com- 
pletely driven 20-element array (plus the 
use of full-size elements). 

On 15 and 17 meters the 20 meter 
elements become %-wavelength (approx- 
imately) radiators. The matching techni- 
ques devised by Sommer with the phasing 
lines and T-match, etc., plus a cluster of 
additional elements at the feedpoint, bring 
the impedance down to 50 ohms. 

On 10 and 12 meters the 36 foot long 

elements become full-wavelength ele- 
ments, and inthis case they are fed via the 

phasing lines, which in effect make a co- 
linear array, with the increased gain that 
results from using such a large colinear 
system on 10 meters. Using _ full- 
wavelength elements would result in a 
very high impedance, so careful attention 
is given to matching and bringing the feed 
impedance down to 50 ohms, which it is. 

| have already mentioned the use of the 
rear element for 40 and 30 meters, so | 
won't go into additional details on those 
bands. There are two parasitic elements 
on the model | had—one at the front of the 
array for 10 meters (additional gain) and 
another near the rear for 12 meters. 

There are two parasitic elements in the 
XP506—one at the very front for 10 
meters and one near the rear for 12 
meters. Just in front of the foremost 20 
meter element are two additional driven 
elements that are part of the feed/broad- 
banding system. The actual feedpoint is 
here, through a 1 to 1 balun. The balun is 
made with a Teflon-insulated coax (which 
will easily handle 2 kw). The balun is encas- 
ed in a plastic material enclosure. The 
SO-239 fitting on the balun is gold-plated! 

The boom is made up of two lengths of 
square aluminum tubing in order to pro- 
vide additional strength plus added flex- 
ibility. Having such a boom is a rather 
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Ihave Rohn Model 45 crank-over, and it proved to be no easy job getting the beamon 
mast—in the upside-down position. However, with the help of some intrepid local 

amateurs, we got the job done. 

radical departure from the customary 
aluminum tubing. However, Sommer has 
excellent basic engineering here in that 
the boom can flex and stretch, similar toa 
suspension bridge. The element supports 
are extremely rugged and really hold the 
two square sections of the boom together. 
As you can see from the photos, the ele- 
ment supports are large and are made 
from cast aluminum. A stay guy is used to 
give additional support, and it is made from 
stranded stainless steel. 

The instruction manual provides de- 
tailed drawings. It took me about five hours 
to put together the antenna, with another 

amateur helping for about two hours of 
that five. The XP506 weighs 66 pounds and 
has a wind loading area of 10 feet. What to 
me was interesting is that the gain claims 
for these antennas are completely realis- 
tic. As | said earlier, the manufacturer 
rates his gain over a half-wave dipole. For 
example, the XP406 model which is on an 

8 foot boom has a stated gain 5 to6dBon 
20 meters, and this is certain to be just 

about what it is. There is no doubt in my 
mind that the Sommer beam is ina class 
by itself when it comes to multiband 
arrays. 

The real test of any antenna system is 

This shows the antenna installed on top of the tower. The back of the beam is to the right. 
That’s a 2 meter Swiss quad on the top of the mast, not part of the DJ2UT beam. 

Say You Saw ItInCQ 

how it works in your station, and | have to 
mention one experience with this antenna. 
| got the antenna up on a Saturday and 
used it during the ITU DX contest. | noted 
immediately on 20 meters that the front-to- 
back was superb. | heard an old friend, 
W6BNx, Tiff, and called him to get some 

reports. While working him | heard a break, 
so | stood by for the breaker. The voice 
came back and said, ‘‘This is T32AN, Phil, 
on Christmas Island, and | wanted to tell 
you how well you are coming in here!” 
Needless to say, that makes a believer out 
of any antenna user. It is also a pleasure to 
have a rotatable dipole on 40 meters on 
top of my tower. | was also constantly 
amazed as to how low the SWR was 
across 20, 15, and 10. If | sound en- 
thusiastic about the XP506, | am, and | will 
really be surprised if this system doesn’t 
revolutionize multiband beam systems. 

Here are the introductory prices for the 
various models: the XP406 is $514, the 
XP506 is $642, and the XP706 is $778. | 
didn’t mention the gain on the XP706, but 
it is rated at close to 9 dB on 20 meters 
(over a dipole reference). 

The manufacturer is Sommer GmbH, 
DJ2UT, Kandelstrasse 35, D-7809 Denz- 
lingen, West Germany, and the beams are 
distributed in this country by H.J. Theiler 
Corp., P.O. Box 5369, Spartansburg, SC 
29304 (803-576-5566). 

VISIT OUR NEW STORE 
Now serving the Carolinas with a full 

inventory of all the major amateur lines: 

RBEMCHER IOC. 

Henry Raul 
q) Lennas 
Larsen fin 

© cushcraft 
Now at two convenient locations: 

Doc’s Communications 

702 Chickamauga Avenue 

Rossville, GA 30741 

(404) 866-2302 

Doc’s Communications of the Carolinas 

1512 South York Street 

Gastonia, NC 28052 

(704) 867-1517 

CIRCLE 118 ON READER SERVICE CARD 
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Increase Your Code Speed 
The Fun Way 

With 

Station Manager/Code Tutor 

Randomly generates words elimi- 

nating the problem of tape memo- 

rization. Select your own speed 

and tone 5-50 wpm, 400-1300 Hz. 

Designed for the IBM® PC®, XT®, 

enhanced PCjr®. Menu driven, 

prompts for easy use; full color 

displays. 
$15.95 + 3.00 s/h 

Ohio residents include tax 

OMEGA CONCEPTS 
Professional software for the Radio Amateur 

P.0. Box 615 T.L. Jones (KB80A) 

Troy, OH 45373 Author 

IBM is a registered trademark of International Business 

Machine Corp. 

CIRCLE 134 ON READER SERVICE CARD 

WRIGHTAPES: (Since 1976) Unconditionally guaran- 
teed Morse Code Practice on 60 min. cassette tapes. 

Beginners 2-tape set 5 WPM $7.90. Also 3, 4, 5, 6-8, 10, 
9-11, 12-14, 14, 16-20, 22, 24-28 WPM. Specify Plain 

Language or Code Groups. Also plain lang. only 
30-35, 35-40, 45-60. FCC type tests: 5-6, 11-12, 11-17, 
13-14, 20-24. Call signs: 12-15, 20-24. Nos.: 5-22, 13-18, 
18-24. Check, MIC, Visa $3.95 ea. PPD 1st class USA, 
Can. Printed texts add $.50 per tape. nN 

avre Instant Service wee 
WEP” PH: 517-484-9794 | WRIGHTAPES 

235 E. Jackson C-3 ¢ Lansing, MI 48906 

This Month’s Goody From The pel Store 
Kenwood TS-430S & FM-430 acy 

Under 

$700.00 

SE 
Ham IV Rotator $229.00 L.T.O. 

Over 6500 Ham-Related Items in Stock. All Prices 
FOB Preston. Send SASE, Call letters, name & 
phone # for NEW HF price list. 

ROSS DISTRIBUTING COMPANY 
78 South State Street, Preston, Idaho 83263 

Telephone (208) 852-0830 We Close at 2:00 on Mon&Sat 

40m Phased Array 
—the Easy Way! 

4 

OPTI+* PHASOR™ by BaileyTech 
@ Change direction instantly 
& High F/B, adjustable phasing 
= Low SWR over entire 40m band 
® Just 2 dipoles gives 4 db gain 

Also available with matched 
$1 1 9.95 dipoles and feed lines 

Check, MO, VISA, M/C 
Call or Write for Complete Catalog. 

ICOM, AMERITRON, LARSEN, MOSLEY, ETC. 

SULIRONICS 
1587 U.S. 68 N Xenia, OH 45385 

(513) 376-2700 

48 CIRCLE 89 ON READER SERVICE CARD 

The Second Annual 

CQ World-Wide 

VHF WPX Contest 

Starts: 0000 UTC Saturday, July 19, 1986 

Ends: 2400 UTC Sunday, July 20, 1986 

1. Contest Period: 48 hours for all stations, 
single or multi-operator. Operate any por- 
tion of the contest period you wish. 

ll. Objectives: The objectives of this con- 
test are for amateurs around the world to 
contact as many amateurs as possible in 
the alloted 48-hour period, to promote 
VHF/UHF activity, and to allow VHFers the 
opportunity to experience the enhanced 
propagation available at this time of year. 

Ill. Bands: The 50, 70, 144, 220, 432, 902, 
and 1296 MHz bands may be used, as au- 
thorized by local law and license class. 

IV. Type of Competition: 1. Single opera- 
tor— (a) all band; (b) single band; (c) all 
band, low power; (d) single band, low 
power. 2. Multi-operator—(a) all band; (b) 
single band. 3. Portable (with temporary 
power source only). 4. FM only. The ‘‘por- 
table’ category is for single or multi- 
operator stations. Low power is defined as 
30 watts PEP output or less. All transmit- 
ters must be located within a 500 meter 
diameter, or within the property limits of 
the station licensee’s address, whichever 
is greater. The antennas must be physical- 
ly connected by wires to the transmitters. 

V. Exchange: Callsign and ‘‘Maiden- 
head’’ locator grid square (4 digits, e.g., 
FN20). Signal reports are optional and 
need not be included in the log entry. 

VI. Scoring: One point per QSO on 50, 70, 
and 144 MHz; 2 points per QSO on 220 and 
432 MHz; 4 points per QSO on 902 and 
1296 MHz. Work stations once per band, 
regardless of mode. Multiply total QSO 
points times the total number of prefixes 
(PX) worked. This differs from the scoring 
for the CQHF WW WPX Contest, where a 
prefix counts only once regardless of 
band. 

Example: W1XX works stations as 
follows: 

37 QSO’s and 12 PX’s on 50 MHz 
45 QSO’s and 18 PX’s on 144 MHz 
26 QSO's and 10 PX’s on 220 MHz 

38 QSO’s and 11 PX’s on 432 MHz 
6 QSO's and 3 PX’s on 1296 MHz 

W1XxX’s total score is: 234 QSO points x 
54 PX’s = 12636. 

Vil. Multipliers: The multiplier is the 
number of prefixes worked, additive ona 
band-to-band basis. A prefix is considered 
to be the three letter/number combination 
which forms the first part of an amateur 
radio callsign (N1, W2, WB3, K4, AA6, 
WD8, 4X4, DL7, G3, IT9, NP2, PY7, VK4, 
Y32, Y33, KT4, JE8, etc). A station in a call 
area different from that indicated by his callsign 
is required to sign portable. The portable 
prefix would be the number. Example: 
NV6O/2 counts as NV2; KT2B/VE3 counts 
as VE3; KR2Q/C6A counts as C6A; 4X4FN/ 
W2 counts as W2. Special-event, com- 
memorative, and other unique prefix stations are 
encouraged to participate. 

Vill. Awards: Engraved trophies will be 
awarded to the top-scoring stations in 
each category and major geographic area 
where competition is indicated. Parch- 
ment certificates suitable for framing will 
be awarded to the top-scoring stations in 
each category and minor geographic area 
where competition is indicated. Certifi- 
cates may also be awarded to other 
top-scoring stations who show outstand- 
ing contest effort. Major geographic areas 
include North America, Europe, and Japan 
as of this writing, but may be extended to 
include other areas as justified by 
competitive entries. Minor geographic 
areas include states (U.S.), provinces 
(Canada), countries (Europe), and call 
areas (Japan), and may also be extended 
to include other subdivisions as justified by 
competitive entries. 

Logs must be postmarked no later than 
August 31, 1986 to be eligible for awards. Logs 
should be mailed to the CQ VHF WPX Con- 
test, c/o S.C.O.R.E., P.O. Box 1161, Den- 
ville, NJ 07834, or to CQ Magazine, 76N. 
Broadway, Hicksville, NY 11801. 
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_ C.0.M.B. BREAKS THE 
SATELLITE TV PRICE BARRIER! 

KLM 8-ft. SATELLITE 
TV RECEIVER SYSTEM 
HIGH PERFORMANCE! TOP NAME BRAND! 

COMPLETE, 
PERFECTLY 
MATCHED 
SYSTEM! 
® Designed for do-it- 

yourself installation! 
® Fully programmable lo- 

cation of each satellite! 
®@ All motorized! 
® Automatic push- 

button selection 
of each satellite! 

® Includes 120 feet 
of cable! 

@ Superior quality 
throughout! 

BRINGS 
UP TO 

100 OR MORE 
TV CHANNELS ¢ 
INTO YOUR 

REMOTE CONTROL 
Operates Aimer IV 
(shown at right). Push- 
button access to 64 pro- 
grammed satellites. 6 
pre-sets for your favorite 
programs. 

It opens up a vast new world of TV entertainment! MORE 

sports! MORE movies! MORE of everything you like to 

watch! And it provides superior reception capabilities! 
The KLM 8-ft. Satellite TV Receiver system picks up 
signals from more than a dozen communications 
satellites in the sky. This opens up over 100 channels 
of TV viewing, with a multitude of programs. And the 
KLM system provides outstanding reception capa- 
bilities throughout the entire 48 states! 

PERFECT FOR SPORTS FANS! Enjoy much more sports 
action and thrills than ever before! You'll literally be “in 
heaven” with the vast selection of football, baseball, 
basketball, hockey and many other exciting televised 
sporting events. Plus, no more “blackouts”: 

HUGE VARIETY OF ENTERTAINMENT. Watch popular new 
films and plenty of classic “oldies” on the movie 
channels. Keep up with fast-breaking national and 
international events, any time of day, on all-news 
networks. 

Get important investment “tips” and information from 
the financial/business channels. View provocative 
Adults Only programs. Delight in video entertainment 
of top performers on music channels for rock, pop, 
country, classical, etc. 

PLUS, there are entertaining and educational channels 
specifically for children. Religious and cultural chan- 
nels. French and Spanish networks. The list goes on 
and on! And with each new TV satellite placed in the 
sky, your exciting world of home entertainment keeps 
growing LARGER and LARGER! 

IDEAL FOR RURAL AREAS! If TV reception is poor or the 
variety is very limited where you live, you're in for a 
HUGE DELIGHT! With the KLM system, reception is as 
good as in a big city. And the variety is huge! 

GREAT FOR URBAN AND SUBURBAN AREAS! With the KLM 
system, you can still pick up all your usual local 
stations. PLUS, you get greatly expanded selection 
from all the satellite channels. There's a huge world of 
viewing pleasure in store for you. Up to 100 or more TV 
channels are available with the KLM system! 

DO-IT-YOURSELF INSTALLATION! You don’t have to be an 
electronics “whiz” to install the KLM system. 
Components come pre-assembled, except for the 8-ft. 
“dish.” Need: 3%" outside dia. support pipe, bag of 
cement mix and your own TV. KLM has a Toll-Free 
number to call just in case you need assistance. The 
“dish” is designed to withstand high winds. 

AN EXCELLENT VALUE! Don't be fooled by someone 
else’s “low” price on a “dish” that is SMALLER than 
ours...NOT as high-tech...or is INCOMPLETE and 
requires costly purchases of additional components. 
With our KLM 8-ft. “dish” you get a complete, superior 
quality system from a leader in the industry...at a 
remarkably low closeout price! 

One year limited factory 
warranty on parts and labor. 

Mfr. Suggested 

ENTIRE 
SYSTEM 
Closeout 
Price 

Item H-1044-5958-004 
F.0.B. Milwaukee, Wisc. metro area 
Shipping weight, approx. 155 Ibs. 

ee 

FREE WITH YOUR ORDER. Current issue of SATELLITE ORBIT magazine! PLUS money- 
saving subscription offer of 15issues for the price of 12. Each issue packed with over 200 pages 
of monthly listings for thousands of satellite TV programs to select from. 
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ABOUT THE MANUFACTURER 
KLM introduced the FIRST satellite TV 
receiver system for consumers! They 
designed the FIRST programmable 
receiver. KLM is one of the largest in 
the industry andis a leader in advanced 
technology. Because they are con- 
centrating efforts on new designs, 
KLM has allowed us to offer a quantity 
of these current 8-ft. models to the 
public at an unusually low price! It’s a 
tremendous value! 

INCLUDES ALL THIS, TOO! 

SKY EYE X BLOCK RECEIVER! 
Uncomplicated, easy operation! Fast fingertip selection of 
channel, polarity, audio tune. Relative signal strength 
meter lets you hit station right on the button. Separate 
AFC on/off selector allows precision tuning, even of 
weak channels. 

INCLUDES blockdown converter (an expensive 
option oncompetitor’s models). This splits signals so 2 TV 
sets in your home can “‘tune in” on 2 different channels of 
same satellite at same time. However, you need another 
receiver (available from regular KLM dealers) for the 
second TV set. 

HORIZON TO 
HORIZON MOUNT 
This special mount delivers 180° 
range for maximum degree of 
“‘dish’’ rotation for access to TV 
satellites in western hemisphere. 
120 feet of cable also included. 

fae mes 

Fully Programmable AIMER IV 
REMOTE “DISH” POSITIONER 
Microprocessor controlled for pushbutton access to 64 
pre-programmed satellite locations. Six pre-sets for 
favorite satellites. Automatically positions ‘‘dish’’ and 
channel skew (polarity). Battery backup for three-month 
memory retention in case of power failure of for un- 
plugging system during vacations. Parental Lockout 
prevents children from viewing restricted channels. 

HOW TO SELECT A PROPER SITE 
Stand in your yard, look due South and side to side. You 
should have an unobstructed view of the sky. Tree 
branches and power lines diminish quality of reception. 

Credit card customers can 
order by phone, 24 hours 
a day, 7 days a week. 

Toll-Free: 1-800-328-0609 
Your check is welcome! 

Prerey No delays in orders paid by check. 

Sales outside continental U.S. are subject to special 
conditions. Please call or write to inquire. 

PS ee ee 
C.O.M.B. Direct Marketing Corp. Item H-1044 

1 14605 28th Ave. N./Minneapolis, MN 55441-3397 

| Send__KLM 8-ft. Receiver System(s) Item H-1044- 
5958-004 at $999 each. | will pay shipping charge to 

| driver upon delivery. (Minnesota residents add 6% sales 
I tax. Allow 3-4 weeks for delivery. Sorry, no C.O.D. orders.) 

| O My check or money order is enclosed. (No delays in 
\ processing orders paid by check, thanks to TeleCheck.) 

Charge to my:O MasterCard, O VISA® 

§ Acct. No. epeees 
J PLEASE PRINT CLEARLY 

| Name 

Address 

City 

] State 
1 Phone 

J Sign Here 

C.0.M.B. 
DIRECT MARKETING CORP. 

Authorized Liquidator 
* 14605 28th AVENUE NORTH 
MINNEAPOLIS, MN 55441-3397 
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a monthly feature by 

DAVE INGRAM, K4TWJ World of ideas 
A LOOK AT THE WORLD AROUND US 

April Special: A Double Feature 

Wour response to this column’s wide 
variety of topics has been very encourag- 
ing, and this month presents an oppor- 
tune time for returning those compli- 
ments. Thanks! It’s gratifying to see such 
progressive-minded interest in today’s 
age when many individual and social 
standards are tailspinning toward record 
low levels. One can only surmise that ra- 
dio amateurs are self-motivated folks 
dedicated to enjoying the latest technical 
advancements and doing their part for 
the betterment of mankind along the way. 

We've pioneered and continue pio- 
neering new areas of electronics and 
communications, changes are a natural 
part of our lifestyles, and we’re capable 
of pursuing areas dubbed ‘‘profit risks” 
by commercial firms. In fact, we continue 
reflecting our proud heritage to such an 
extent that our actual existence is now 
being challenged by premature extinc- 
tion. Statements of the previous nature 
are being heard/read more and more of- 
ten today, but are they really sinking in 
with each and every one of us? Might we 
be too busy in our own world, feel we've 
individually served our (nondefined) ser- 
vice, or expect newer members to take 

the challenge themselves? Maybe we un- 
consciously think the other continents’ 
amateur population can prevent dissolv- 
ing amateur radio in the U.S. alone, or 
manufacturers will continue producing 
gear for our dwindling market. Maybe we 
best start thinking logically rather than 

personally. 
Considering the U.S. situation overall, 

we seem to have two choices: continue 
the status quo and become a classic but 
extinct species like the American Indian 
or buffalo, or change our criteria to en- 
courage the rank’s replenishment/surviv- 
al. Amateur radio within the U.S. may 
continue through our own lifetime, true, 
but what purpose will that serve if other 
generations can’t appreciate it? Theory- 
only licensing may seem like an ultimate 
sacrifice, but I’m not sure that even that 
step would attract enough of today’s 
most motivated youngsters. It’s doubtful 
at best, but it’s all we have to go on, and 
“tomorrow” is too late for instigating 

those changes. 
One of the most logical ideas I’ve 

heard for glamorizing amateur radio to 
newcomers is including limited SSB privi- 
leges for Novices. Visualize, for example, 

Eastwood Village No. 1201 So., Rt 17, 
Box 499, Birmingham, AL 35210 

expanding the presently existing Novice 
allocations on 10 and 15 meters an addi- 
tional 50 kHz, then dividing those alloca- 
tions between CW and SSB. These bands 
could easily spare 50 kHz for our own sur- 
vival, and that glimpse of worldwide voice 
communications—that aural encourage- 
ment to delve further, try mobiling, dem- 
onstrate amateur radio’s excitement to 
nonamateur friends—and that fresh re- 
tail market would cumulatively help pre- 
serve our ranks. The idea is assuming 
any serious person can master five 
words per minute Morse, and then dan- 
gling a BIG carrot. That idea, plus encour- 
agement for more technicians to experi- 
ence OSCAR 10, both evolved through vi- 
sions from my XYL, Sandy, WB4OEE. 
What’s your opinion? 

An especially rewarding spinoff of writ- 
ing this monthly column is the favorable 
words and letters we receive from you, 

the readers. We also receive anumber of 
inquiries each month concerning new 
items and/or products featured in this col- 
umn or our various CQ reviews. Your let- 
ters are always welcome, but most of 
those availability and cost-related ques- 
tions can be answered immediately in the 
ad section of this and other magazines. In 
fact, our amateur radio magazines are 
closely akin to a monthly hamfest via 
mail. The ad sections are a ‘‘main audi- 
torium’’ glamor area with plenty of infor- 
mation and prices plus toll-free numbers 
for personal deals. The feature articles 
resemble forums and special discus- 
sions. The want ads are boneyards or 
fleamarkets, and some good deals al- 
ways await sharp-eyed readers. Receiv- 
ing 15 to 20 amateur radio magazines 
each month is like a hamfest every day. 
Try it yourself and see! 

Many of you have asked if I’m person- 
ally involved in all the areas highlighted in 
this column. Sure! Amateur radio is an 
unlimited resource of fascinating pur- 
suits, and I’m out to enjoy my fair share. 
Aren’t you? Consider the facts: if amateur 
radio’s appeal in one area ever wanes, 
explore a new area rather than purchase 
new gear to continue a declining style or 
interest. You can even trade special-in- 
terest-type gear to continue those explor- 
ations on a limited budget. Assuming one 
special interest area per year, there’s at 

least 30 years of excitement awaiting 
your investigations. |, personally, enjoy 
early morning DXing on 20 or 160 meters, 
OSCAR 10 during the morning or eve- 
ning, 30 or 12 meters mobile CW, plus 
SSTV, RTTY, QRP and SWLing at night, 
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and other aspects (such as microwaves) 
on a eclectic basis. | continue, also, fre- 
quenting 14.180 kHz +QRM Sundays 
between 2230 and 2330 GMT to enjoy 
exchanging friendly words with old 
friends. If you’re around then, give a call 
and let’s exchange greetings. 

We continue taking our cues for this 
column’s directions from your letters, 

and some interesting topics are being 
planned for upcoming issues. We'll soon 
be featuring more news/information on 
OSCAR satellites, Slow Scan TV, printed- 

word communications, and more SWL 
activities. Another article on classic keys 
and bugs is also in the works. Meanwhile, 
why not drop me a note with your own 
comments and suggestions of topics you 
would like featured in future columns. 
New gear notes? Nostalgia? Revitalizing 
classic gear? EME? You've an opinion. 
Let’s hear it! 

Microwaves: Are They Your Fancy? 
Another one of our special-interest 

projects reached finalization a couple of 
months ago, and | would like to share 

those pleasures with you. The first print- 

ed copies of my Microwave Communica- 
tions Handbook (TAB #1594) were re- 
leased by TAB Books, and they should be 
available nationwide by this month. 
What’s the attraction of microwaves and 
how does one actually use them (espe- 
cially if they’re isolated from other micro- 
wave pioneers)? The three most popular 
microwave bands are 1.2, 2.3, and 10.0 
GHz, and they’re particularly useful for 
point-to-point communication of signals 
too broadband for lower frequencies. The 
1.2 GHz band is especially known for its 
use in Phase II OSCAR satellite opera- 
tion. Although OSCAR 10’s mode L sys- 
tem (1.2 GHz uplink, 70 cm downlink) suf- 
fered sensitivity-reducing damage after 
launch, upcoming satellites promise to 
make this band OSCAR’s most attractive 
range. Small outdoor antennas and rela- 
tively low-power amplifiers plus a good 70 
cm receiver will provide fully reliable 
worldwide communications via satellite. 
This concept is presently being demon- 
strated daily on OSCAR 10 mode B and, 
“crippled system’ withstanding, on 
mode L. The 1.2 and 2.3 GHz bands are 
also popular for ATV. Again, associated 
low-power gear and small antennas 
make these ranges ideal for portable 
work such as special-event coverage. 

Equipment-wise, ICOM leads the way 
on 1.2 GHz with their all-mode IC-1271 
transceiver. The unit looks like a ‘‘twin’’ 

Say You Saw ItinCQ 



Gunnplexer 

(10GHz) 

MIXER DIODE 
OUTPUT 

VARIACTOR 
INPUT 

Audio or 

|F output 

Fig. 1- Simple “getting started’’ means 
of setting up one or more Gunnplexers for 
10 GHz operation. Modulating signal may 
be audio, video, or a fullamateur HF band 

(see text). Greatest RF output (and max- 
imum range) coincides with narrowest 
bandwidth modes. The AF/IF output from 
a Single Gunnplexer will increase notice- 
ably when its transmitted energy reflects 

off a distant auto or metal building. 

to ICOM’s 271, 471, or 751 transceivers. 
An optional ATV adapter is available, for 
Fast Scan TV operations with the 1271. 
Another very good source of ATV, 1.2 
GHz, and 2.3 GHz gear is PC Electronics 
of 2522 Paxson, Arcadia, California 
91006. Owner Tom O’Hara, W6ORG, is 
well known and respected for his devel- 
opmental work in these areas. 

Our 10 GHz band is a unique frontier 
that can be pioneered on an individual or 
group basis, as situations warrant. High 
amateur population areas, especially 
those with relatively flat terrain, are ideal 
for 10 GHz group activities. Microwave 
projects of this nature are also dandy 
club revitalizers. Naturally there are DX 
and miles-per-milliwatt records to chal- 
lenge and rechallenge, and the vast 
amount of bandwidth available at 10 GHz 
encourages all kinds of exotic modes de- 
velopment. One example is simultane- 
ously relaying three or four full channels 
of amateur TV activity which could be re- 
ceived and tuned in a ‘‘wireless cable’”’ 
manner among ATV/microwave opera- 
tors. Another example involves setting up 
a microwave mini-network which would 
be totally free of local VHF/UHF crowding 
or ‘‘eavesdropping’”’ by general scanner 

owners. 
How might a single isolated amateur 

enjoy the benefits of 10 GHz operation? A 
single Gunnplexer-type unit could form 
the basis for a microwave intruder alarm 
or be rigged to monitor auto traffic flow 
on nearby main roads. The 10 GHz band 
is notorious for bouncing off objects of 
various densities. In fact, a personal 
weather radar setup could be assembled 

around an old television and a single 
Gunnplexer. The horizontal sweep across 
a TV screen transgresses 53 microsec- 

onds, and a 10 GHz signal travels one 
mile round trip (if reflected off storm 
clouds) in 12.36 microseconds. That 
equates to roughly a 4.5 mile range. Hori- 
zontal oscillator pulses from the TV could 
trigger a Gunnplexer modulator circuit 
(and TV sweep), while the Gunnplexer’s 
IF output could drive the TV’s (rewired) 
video amplifier to create bright intensities 
according to echoes. An outdoor-mount- 
ed Gunnplexer could be rigged on an os- 
cillating fan base to provide direction in- 
formation. Your imagination can expand 
the idea from here. 

Amateurs livingin a high noise or poor 
HF reception area might find 10 GHz cap- 

ALL BAND TRAP 
VERTICAL ANTENNAS! 

SIGHTLY CLAMPS needed - Size 1 1/4” all the way up - 
Traps hidden inside, You can use It In a1 ft. sq. Backyard! 
FOR APARTMENTS, MOBILE HOMES - CONDOS etc. 
where minimum _ space and neat appearence Is MAND- 

ATORY! Instant “Drive In” ground mount (Included). Use with 

ngth | 
PAID iN USA, Assembles 

In 10 min. using only screwdriver. WEATHERPROOF! 
--AVT 80-10 — 5 Band 25'°6" $199.95 
.- AVT 40-10 —— 4 Bana 18'9" $139.95 
.- AVT20-10— 3 Band $109.95 
.-AVT80-10-3—6 Band 
.- AVT40-10-3-5 Band 

SEND FULL PRICE FOR PP DEL IN USA (Canada Is 
10.00 extra for postage, clerical, Customs ) or order using 

VISA, MASTER CARD or AMER- EXP. Ph 1-308- 
236-5333 9AM-6PM weekdays. We ship In 2-3 
days. All Antennas Guaranteed for1 year -10 day 
money back trial. Free Inf. 

WESTERN ELECTRONICS 
Kearney Ne. =~" Dept. AC|4 68847 
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Introducing the BUTTERFLY ™ 
Beam from Butternut! 

Compact Size 
The HF4B's 12'%-foot elements and 6-foot 
boom are ideal for home-station use and 
for weekend retreats, condos, apart- 
ments and other places where oversized 
beams are prohibited. Its light weight 
(17 pounds) means it can be turned with 
a tv rotator, yet it is robustly con- 
structed in the best tradition of our 
world-famous Butternut verticals. 

See your authorized 

Butternut dealer 

The HF4B Compact, 2-element 
Beam for 20-—15-12-10 meters 

Performance 
The HF4B BUTTERFLY ™ has not 
sacrificed performance for compactness. 
Its unique design with fanned elements 
and L-C circuits avoids use of power- 
robbing traps yet provided high-efficiency 
operating on all bands. The BUTTERFLY ™ 
outperforms anything in its class. 

The HF4B offers an SWR of 1.5:1 or less at 
resonance. Its 2:1 bandwidth is 200 kHz on 
20 meters, 450 kHz on 15, 1.7 MHz on 10, 

and across the entire 12 meter band. And it 
will handle the legal power limits both CW & 
SSB. Gain is at least 3 dB on 20, 4.5 dB on 
15 and 5 dB on 10 & 12 meters. Front-to- 
back is up to 18 dB on 10, 12 and 20m, and 
up to 15 dB on 15m. 

BUTTERNUT ELECTRONICS CO. 
405 East Market Street 

Lockhart, Texas 78644 

Please send all reader inquiries direct. 



abilities quite attractive for improving DX 
capabilities. Visualize, for example, plac- 
ing an optimum-size receiving antenna 
for a favorite HF band along with a multi- 
stage broadband RF preamp and Gunn- 
plexer atop a nearby hill. The preamp’s 

REPEATER VO 
q q 

4RV Four Channel Repeater Voter 

@ Signal to Noise Type 
@ Expandable to 32 Channel by Just Adding Cards 
@ Designed for Commercial and Amateur Service 
@ Continuous Instant Voting 
© Dual or Single 12 Volt Supply 
@ LED Indicators of COR and Voted Signals 
® Front Mounted Level Pots 
@ Built in Calibrator 
@ Remote Voted Indicators Pinned Out 
@ 4%” x 6” Double Sided Gold Plated 44 Pin Card 

@ Unsquelched Audio Input 
@ On Board Audio Switching and Mixing 
@ Audio Mixer Input Available for External Input 
@ Open Collector or Relay Contact Input 
@ Open Collector NPN Output 
@ Remote Disable Inputs 

@ More 
4RV Kit including board and parts with 20 page 

Roles a aaieisite s+ Ree ees $200.00 

For more information call or write: 

VOTER Hall Electronics 
815 E. Hudson Street 
olumbus, Ohio 43211 
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Remote HF Y 

antenna 

14.0-14.3MHz 

RF preamp 

GUNN IF INPUT 
DIODE INPUT | (VARIACTOR 

INPUT) 

H 
Gunnplexer sees 

Fig. 2 - General concept of an easily 
assembled 10 GHz link for remote HF 
receiving antenna setup. Discussion 

in text. 

output (14.0 to 14.3 MHz, for example) 
could connect to the Gunnplexer’s IF in- 
put and be relayed to the home setup. 
There another Gunnplexer could receive 
the wideband 10 GHz signal, its IF output 
(14.0 to 14.3 MHz) repreamplifed and ap-, 
plied to the auxiliary antenna terminals of 
the main station's HF transceiver. These 
are only some brief ideas to whet your 
creative thinking. They’re not finished 
products that | have available for SASE’s, 

etc. Remember, this is a frontier, and 
each pioneer can pursue his/her own 
path of interest. 

The Gunnplexers | described are small 
10 GHz transmitting/receiving units built 

reamoreus RO VERTICAL 
ANTENNA HANDBOOK 

CAPT. PAUL H. LEE, USM(RET), MEPL 

Capt. Paul H. Lee’s Vertical Antenna Handbook became a 

classic in its first printing. Out of print for several years, this Second 
Edition has been brought out in response to your demand and the 
needs of the service. Among the topics covered are vertical 

antenna theory, design, installation, and construction. Specific 
information is given on vertical arrays, feeding and matching, 

short verticals, ground effects, and multiband and single-band 
verticals, plus there is a section that answers many of the most 

commonly asked questions about vertical antennas for the 

amateur. The Second Edition features an addendum on antenna 

design for 160 meters, the band that finally is coming into its own. 

Order your copy now. 

CQ Publishing, Inc. 
76 N. Broadway, Hicksville, NY 11801 

Please rush me my copy of the 2nd Edition of The Vertical Antenna 

Handbook: : 

C $9.95 for the book plus $2 for shipping & handling. 

Name 

Address 

City State Zip 

CO Mastercard O VISA 
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volts, typically), the modulating signal (or 

| 

| 

Main HF Y 

antenna 

HF 

transceiver 

AUX RX 
ANTENNA INPUT 

14.0-14.3MHz 

RF preamp 

FINE 
FREQUENCY 

TUNE 

ov. = 

A, 

| into a single case and fitted with a high- 
i gain feedhorn. They are available singly 
or in pairs from Advanced Receiver Re- 
search, Box 1242, Burlington, Connecti- 
cut 06013. Other types of 10 GHz trans- 
mitter or receiver sections can be spot- 
ted by sharp-eyed amateurs scrutinizing 
the ad sections of various magazines. 
Half the challenge of microwaves et a/ is 
locating usable goodies and securing ap- 
plicable information. Patience and perse- 
verance are virtues here. 

Once a Gunnplexer-type setup is ac- 
quired, its general hookup and tuning pro- 
cedure is a fairly simple matter. Operat- 
ing voltages are applied to the Gunn di- 
ode and variactor terminals (11 and 9 

signals) is applied to the IF input, and the 
received signal (or signals) is taken from 
the IF output terminal. The exact IF fre- 
quency is the 10 GHz frequency differ- 
ence between Gunnplexers and can be 
“tweaked’’ slightly by variactor voltage 
adjustments. When first setting up any 
microwave system for intercommunica- 
tions, | heartily recommend using an aux- 
iliary 2 meter simplex link for coordinat- 
ing actions and reducing variables. This 
procedure can ensure one location’s 
dish is held steady while the other is posi- 
tion-tweaked. The process can then be 
reversed. Likewise, one microwave unit 
should be held frequency stable while the 
other unit’s frequency is tuned for syn- 

| chronization. Use these ideas along with 
general electronic ‘‘common_ reason- 
ing,’ and your experience with micro- 
waves should be quite rewarding. 

Conclusion 
If it wasn’t immediately apparent, the 

overall thrust of this month’s column was 
continuing amateur radio’s proud tradi- 
tions and continually expanding our un- 
limited horizons. All of us can’t be in- 
volved in all areas and each of us may 
only come in contact with a few potential 
newcomers, but together we form one of 
communications strongest and most re- 
spected backbones. Pioneering new 
areas and recruiting new amateurs helps 
ensure that those qualities continue. 
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SPECIAL 
ICOM 
1C-745 

$769.00 
w/hand mic 

SPECIAL 
NEW! 

KENWOOD 
TM-2570A 

$478.00 
In Stock 

CIRCLE 68 ON READER SERVICE CARD 

THE TRADITION CONTINUES ... 

NOW AVAILABLE AGAIN! 
THE FCC DISCONTINUED ITS CLASSIC “FORM 659” LICENSE 

CERTIFICATE, LEAVING ONLY WALLET-SIZED TICKETS AVAIL- 
ABLE TO AMATEURS. 
NOW YOU CAN AGAIN HAVE THE TOUCH OF CLASS THAT HAS 

ADORNED STATION WALLS FOR DECADES. 
FIVE FINELY-PRINTED CERTIFICATES (NOVICE, TECHNICIAN, 

GENERAL, ADVANCED, AND AMATEUR EXTRA CLASS) ARE 
AVAILABLE. 
EACH DISPLAYS LICENSE CLASS, NAME OF OPERATOR, CALL- 

SIGN AND ISSUE DATE OF FCC LICENSE. 
PLEASE SEND A COPY OF YOUR FCC LICENSE OR UPGRADE 

CERTIFICATE WITH CHECK OR M.O. FOR $8 TO: 

TWENTY METER LITHO 
P. O. BOX 1006 

BRENTWOOD, TN 37027 
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CABLE TV 
Converters/Descramblers 

GUARANTEED LOWEST PRICES IN U.S. 
Jerrold, Hamlin, Zenith—Many Others! 

Lowest Dealer Prices! 
Orders shipped within 24 hours! 

Complete illustrated catalog, $2.00. 
MasterCard-VISA-C.O.D. accepted. 

Pacific Cable Co., Inc. 

7325 V2 Reseda Blvd., #911 
Reseda, CA 91335 (818) 716-5914 

Authorized Dealers For 

ARRL PUBLICATIONS e AEA PRODUCTS 
AMPHENOL e ALPHA DELTA e ASTRON 
AUSTIN ANTENNAS e AVANTI e BELDEN 
BENCHER e B & We DAIWA e HAM-KEY 
HUSTLER e KLM e LARSEN e MIRAGE 
ROHN e TELEX/HY-GAIN e VIBROPLEX 

WELZ e ETC. 
Open 6 Days A Week Monday thru Saturday 

Telephone 617/486-3400, 3040 

KENWOOD & J 
Also displaying the popular accessories needed to complete a HAM STATION . . . 

675 Great Rd., (Rte. 119) Littleton, MA 01460 

ATTENTION C-128 OWNERS 

LOOKING FOR HAM SOFTWARE FOR 

YOUR C-128 IN THE C-128 MODE? 

HAVE NO FEAR 

CRUMTRONICS IS HERE 

AVAILABLE APRIL 25 

SEE YOU IN DAYTON 

SSFPHH HEPES PRESETS ESE ReRE eee DEH EE 

material. 

design and more. 

and more. 

Crumtronics, Inc. 
PO. Box 6187 
Ft. Wayne, IN 46896 

COD orders call: 219/745-0360 or 219/485-2718 

CRUMITRONICS is our name, logging is our game. 91765 

=== 

Complete Kit 

$199.95 
plus $3.00 
shipping and 

5 handling 
Dimensions 2” x6” x6” 

RECEIVER: 
Frequency 3.8-4.0 MHz 
Sensitivity 0.5 pV for 10 dB S/N 
Selectivity —6 dB @ 2.4 KHz 
AGC Range +60 dB in = +3 dB out 
Audio Ouput >350 mW into 8 ohms 

TRANSMITTER: 
Frequency 3.8-4.0 MHz 
Output 30 watts into 50 ohms 

Mb eer POWER REQUIREMENTS: Harmonics 2° — 47 dB, 3° —55 dB . 
SWR Immunity 30:1 @ all phase angles Voltage 28 Vdc regulated 

ALC Amplified, fast response rate (quasi-processing) Current 2A transmit, 65 mA receive 

See Us At Dayton, Booth #355 
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COMPUTER PROGRAMS 
IN RADIO FREQUENCY DESIGN 

For the IBM PC, PCXT, and PCjr 
Computers, the RF Notes series of 
design aid programs can help in 
solving daily Engineering prob- 
lems. Intended as inexpensive 
tools, these programs aid in circuit 
design as well as serve as an in- 
valuable source of reference 

Tl, miles from Rte. 495 (Exit 31) toward Groton, Mass. 

AID 

RF Notes 1 can aid in Mixer Cross-Product evaluations, Res- 
onant Circuit design, Filter design, Microstrip and stripline 

RF Notes 2 will assist in Impedance Matching circuit design. 
Inductor design (including Toroids), Capacitor evaluation, 

RF Notes 1 is priced at $57.00, RF Notes 2 is $60.00, plus 

$3.00 each shipping & handling. For PC DOS 2.1 128K 

min. Graphics card required. Available in Color or 
Monochrome. Send Check or MO, or write to: 

RF Enterprises 
P.O. Box 4042, Diamond Bar, CA. 

714-594-8741 
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1985-86 
CATALOG 

50¢ 

: 
RADIO KIT 
BOX 411C 
Greenville, NH 

03048 
(603) 878-1033 
telex 887697 



H.F. Remote Now 

Available For 

Yaesu-757 (Mode
l CS-64) 

And For Icom-735 

(Model CS-64!) 

Send Check or M.O. to 
ENGINEERING CONSULTING 

583 CANDLEWOOD ST., BREA, CA 92621 
(714) 671-2009 

TOUCHTONE™ DECODER KIT 

MODEL TTK 

22” 
e@ Ssi201 DTMF Receiver @ Receive 
all 16 DOTMF digits @ No additional 
filtering @ Output BCD or hex for- 
mat @ Low power (29 ma@ 12V) @ 
Kit includes 3.58 Mhz crystal, 22 pin 
IC socket, resistor, capacitors, data 
sheet and schematics 

4-DIGIT SEQUENCE DECODER 

i i WIRED & TESTED 

i" 1 

toa a 

MODEL TSD 

*59* 
@ Completely wired & tested @ 
User programable ® LED status 
indicator @© Open collector out- 
put @ Control relays; mute audio © 
Control link on/off @ Custom IC in- 
sures high reliability & small size! @ 
Fits inside most rigs: runs on 12 VDC 
(35 ma) @ All 16 digits allow more 
than 50,000 combinations @ Makes 
excellent private call on busy repeat- 
ers! @ Use it to turn on audio or 
sound an alarm @® Momentary and 
latching outputs 

Mastercard and Visa accepted 

Prices include postage & handling, U.S.A. 

California addresses add 6%. 

CQ Dx, CQ DX 

SHOWCASE 
W4MPY Kopact® Logbook 
W4MPY has announced a logbook 

with a unique format designed for ease of 
use and quick transfer of QSO informa- 
tion toa QSLcard. The 5%" x 8% "log- 
book opens to an 8%" x 11” size for 
use. A ‘‘clip corner’ is featured for find- 
ing the correct page. The exclusive 

CQ DX, CQ DX 
20 Meters 

one book. 

COM-SHACK 64 
SIMPLEX AUTO-PATCH 
& REMOTE H.F. BASE 

20 Meters MODEL CS-64 

3929" 

Includes 
Software 

(Program Disk), 
Hardware Interface 

& Instruction 
Manual 

svorol ae 
ace OY | 

TOUCHTONE™ DTMF MODEL DAP-1 
to RS-232-C 58 95 

300 BAUD INTERFACE 
@ Use your computer to decode DTMF 
touchtones ® Receiveall16digitsas 
fast as they can be transmit- 
ted @ Easily program your computer 
in BASIC to decode multidigit “strings”, 
display digits, sound alarms, observe 
secret codes, control relays @ Sim- 
ple to use; just provide +12 VDC and 
audio, hook two wires to the RS-232-C 
serial input on your computer, enter a 
simple BASIC program and begin to 
decode @ Sample BASIC program 
and instructions included @ Data 
indicator © Wired and tested 

<<“ Model RAP-1 $ g* 
REMOTE-A-PAD* 1 a 

@ Audio tones from any source, are 
converted to solid state switches which 
control any 16 digit keypad of a radioor 
other device @ Some examples you 
can control include the Pro-Search™ 
Rotator (rotate beam remotely}; Re- 
mote controls: ICOM IC-701 or ICOM 
IC-211 when using the RM-2 con- 
troller; Kenwood 7950, IC751; Azden 
PCS 4000; handhelds such as Yaesu 
FT-208; FT-708; ICOM IC-O2AT; and 
many more... © Two (four-digit) pro- 

“card-keyed”’ format arranges informa- 
tion in the same sequence as is tradi- 
tionally used in most QSL report blocks. 
Space is allowed for all necessary QSO 
information. Nonessential info is deleted 
to leave extra space for comments. A 

total of 1250 QSOs can be recorded in 

@ Simplex autopatch and H.F. remote 
base with clear voice messages @ 
Control your Yaesu FT 757 transceiver 
with your VHF/UHF portable or mobile 
@ Switch between the H.F. remote 
and the autopatch with DTMF tones 
@ Voice ID & all control functions & 
H.F. frequency are voice announced 
with your programable access codes 
@ Autopatch works on any telephone 
line — tone or dial pulse @ Call wait- 
ing compatability — after beep answer 
second incoming call while on the 
patch! @ Automatic redial last num- 
ber (in dial pulse mode) @ Ring detect 
& automatic voice alert of incoming 
telephone call @ Inactivity timer turns 
off system (user programable) @ 
Store 8 H.F. memory frequencies + 
shift VFO's & change bands @ Fast 
scan & slow scan + dial up any fre- 
quency with DTMF tones all from your 
handheld VHF/UHF portable or mobile 
@ Use the autopatch or the remote 
base both forthe priceofone! @ User 
defined timing window, access codes, 
callsign @ Simple to install hardware 
interface cables, connectors sup- 
plied @ Hook mic input, PTT, spkr 
outputs & FM squelch connection 3 
pin H.F. data cable and you are in con- 
trol © You supply — 1 Commodore 
64 or 128 & 1 disk drive + base sta- 
tion @ No additional power supply 
required @ With human voice syn- 
thesized by Covox™. 

Send Check or M.O. to 
ENGINEERING CONSULTING 

583 CANDLEWOOD ST., BREA, CA 92621 
(714) 671-2009 

ICOM IC-O2AT USER'S 
“AUDIO BLASTER*” MODULE 

1000's of Now Available for 
Satisfied Customers & IC: 
MODEL AB-1 4 

@ Module installs inside the radio in 
10 minutes @ Boost audio to nearly 
one watt! @ Low power drain (4ma 
stand-by) @ Complete step-by-step 
instructions included @ Corrects the 
LOW audio problem! © Drive external 
speakers to full volume, even signals 
with low deviation! 

TUNE THE WORLD FROM YOUR HANDHELD VHF/UHF RADIO 

2 FOUR DIGIT DTMF DECODERS, PLUS 16 DIGIT KEYPAD CONTROL 

grammable access codes are used to 
operate relays or other on/off func- 
tions @ LED decoder status indica- 
tors and momentary plus steady state 
decoder outputs are provided @ All 
CMOS low power drain (Oma); S.S.I. 
201 Decoder @ Hook eight wires (4 
rows and 4 columns) in parallel with 
the existing keypad of the radio you 
wish to control remotely. Connect 
audio from any source, 12 volts D.C. 
and you are in control @ The dual 4 
digit decoders will turn your links on 
and off using your programmable ac- 
cess code. 

is Gey. MedelNo. Total 
Name CS-64 

a TTK 
| Address Tsp | 

| City State Zip DAPS. aa || 

| MC/VISA No. Exp. ae ee 
| ENGINEERING CONSULTING aa] Tax (CA) | 

| S83 CANDLEWOOD ST. BREA, CA 92621,(714) 671-2009 CO els Total_—____| | 
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The Kompact® Logbook is priced at 
$2.85 plus $1.50 first-class shipping. For 
more information, contact QSLs By 
WA4MPY, 705 Audubon Circle, Belvedere, 
SC 29841, or circle number 101 on the 
reader service card. 

DA 33761.¢ (30 89 

Nemal Cable and Connector 

Selection Guide 
Nemal Electronics International has 

published a guide for the selection of 
electronic wire, cable, and connector 

products. The 32-page guide contains de- 
tailed specifications and illustrations of 
over 550 items, along with cable con- 
struction and performance charts, anda 
complete tooling cross reference. 

Among the 32 product categories list- 
ed are fiber optic cables and connectors, 
plenum cables, satellite control cables, 

and numerous RF and data connector 
types. Nemal’s new Cable and Connector 
Selection Guide is available at no charge 
to all interested business concerns, and 
to individuals at a cost of $4.00. Contact 
Nemal Electronics, 12240 NE 14th Ave- 

nue, North Miami, FL 33161, or circle 
number 102 on the reader service card. 

Larsen Dual-Band Mobile Antennas 

Larsen’s dual-band mobile aniennas 
incorporate a half-wave element for the 2 
meter (144-148 MHz) amateur band and 
colinear elements for the 70 cm (440-450 
MHz) amateur band. One antenna serves 
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“Universal” Terminal Interface for 
computer or non-computer operation 

Antenna Noise Bridge/300 kHz to 30 MHz 
SWL Antenna/VLF Converter/Touch 
Tone Decoder for Remote Control Reception 

PLL-Synthesized HF SSB/CW 
Transceiver 

25 MHz Oscilloscope with Built-in 
Component Tester 

both bands. The self-resonant design that EOC Oe Mics reunion ode Coutoller 
doesn’t require a ground plane allows 
mast applications for boats and base sta- 
tions with standard Larsen BSA-K hard- 

ware. For more information, contact 

Larsen Electronics, P.O. Box 1799, Van- 

couver, WA 98668, or circle number 103 

on the reader service card. . = Deluxe QRP CW Transceiver and Power 
Automatic Antenna Tuner Supply 

MED TRIPLE AB POWER SUPPLY 

el 

MFJ Triple-Output 
Lab Power Supply 

The MFu-4002 Triple Output Lab Pow- 
er Supply offers two variable 1.5 to 20 
VDC outputs at 0.5 amp and one fixed 5 
VDC output at 1 amp. It’s designed for 
heavy-duty commerical use, with plenty 
of voltage and current for both analog 
and digital circuits. Separate transform- 
ers are used for completely isolated out- 
puts. This allows the outputs to be con- 
nected in series or parallel for higher volt- 
age or current. It is short-circuit protect- 
ed, has line regulation of typically 0.1 %/V 
and load regulation of typically 0.1%, and 
has low ripple. Two lighted 3 inch preci- 
sion meters are provided for monitoring 
voltage and current simultaneously. 

The MFuJ-4002 is made of heavy-gauge 
aluminum. It measures 12”x3" x6". 

A very special electronics and computer 
guide that brings you the exciting world of 
amateur radio kitbuilding and much more 

The Heathkit® Catalog is filled with 
high-quality HAM radio products that you'll 
enjoy. Plus you'll get the unique challenge 

and satisfaction of kitbuilding. So send 
NOW for your FREE Heathkit Catalog. 

Yes! | want to see what 
The MFJ-4002 can be ordered from MFJ kitbuilding can do for me. 

for a 30-day trial period (it can be re- Send to: Heath Company, Dept. 012-402 
turned for a full refund, less shipping). Benton Harbor, Michigan 49022 
The unit carries a full one-year uncondi- 
tional guarantee, and is priced at $149.95 Beetle 
(plus $6.00 shipping and handling). For - eddieas 
more information, contact MFJ Enter- Heathkit 
prises, Inc., 921 Louisville Road, Stark- | EET: mm! City State Sey 
ville, MS 39759, or circle number 106 on A subsidiary of Zenith ; el 

ectronics Corporation AM-448 5 even oe ee, 
the reader service card. 
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ANTENNA 

And 

TOWER 
ACCESSORIES 

MAST ADAPTERS 

BEAM MOUNT 

$34.50 

STANDOFFS 
SO-1 $34.50 

[FI Ladder 

Mast 

$249.50 

Antenna 

Standoff $99.50 

NEW FREE CATALOG NOW AVAILABLE 
Request your 1986 Y-3 catalog NOW! 

SEE ALL OUR EXCITING NEW ACCESSORIES 
AT THE DAYTON HAMVENTION. 

LX 11x EQUIPMENT LTD. 
P.O. Box 9 Oaklawn, IL 60454 

(312) 423-0605 
CIRCLE 154 ON READER SERVICE CARD 

* CWI/RTTY/AMTOR * 
FOR THE COLOR COMPUTER & COCO 2 

Full featured machine language programs written by 
G4BMK, your call is preprogrammed in memories. 
Split screens, user programmable memories, type 

ahead buffers + info on interfacing. Will receive 
RTTY without an interface. Great for the SWL too. 
CW or RTTY - $20 US. CW & RTTY or AMTOR - $30 US. 
All 3 for $60 US. Plans for CW interface - $5 US. 

Send $1 for the complete info pack. 
CROWSTON ENTERPRISES 

Box 1064, Shellbrook, 
Sask. Canada, SOJ 2E0 (Ken - VESBBP) 

Amateur Radio 

LICENSE PREPARATION 

Study Guides 
Get the RIGHT study material! 

Manuals have a// FCC Amateur Radio 
Operator multiple-choice questions, 

answers, distractors (wrong answers) 

and discussion as to why answer is right! 
FCC - NOVICE STUDY GUIDE 

(Element 2) 

FCC - TECH./GENERAL STUDY GUIDE .$5.00 

(Element 3) 
FCC - ADVANCED STUDY GUIDE 

(Element 4A) 

FCC - EXTRA CLASS STUDY GUIDE. . . .$5.00 

(Element 4B) 

THE FCC RULE BOOK f 

(Use in conjunction with Study Guide) 

Add $1.50 each manual for first class postage. 
Same day shipment! 

WS5YI - VEC 
P.O. Box #10101-C, Dallas, TX 75207 

CIRCLE 153 ON READER SERVICE CARD 
58 @ CQ @ = April1986 

ANNOUNCING: 
¢ The Foundation for Amateur Radio Scholarships - This or- 
ganization plans to award 21 scholarships for the ac- 

ademic year 1986-87. Licensed radio amateurs may 
compete for these awards if they plan to pursue a full- 

time course of studies beyond high school and are 
enrolled or have been accepted for enrollment in an 
accredited university, college, or technical school. 
The awards range from $350 to $900. For more infor- 
mation and an application, send a letter or QSL/post- 
card, postmarked prior to May 31, 1986, to FAR 

Scholarships, 6903 Rhode Island Ave., College Park, 
MD 20740. 
e Atlanta Radio Club Scholarships - Two scholarships of 
$1250 each will be awarded to licensed radio ama- 
teurs graduating from high school and entering an 
accredited college or university for the first time as 

freshmen in 1986. For application blanks and more 
information, write to Phil Latta, W4GTS, 259 Weath- 
erstone Pkwy. NE, Marietta, GA 30067. 
¢ Statue of Liberty QSL-This8” x 10” commemorative 
QSL will be available upon receipt of a QSL and two 
first-class stamps from any station contacted during 
1986. WA20QJ can be found operating using RTTY 
on 20 meters and 146.55, and packet on 145.01- 
145.03 MHz. QSL to Al La Vorgna, WA20QgJ, 21 Kuhl 
Ave., Hicksville, NY 11801. 

© Los Altos Hills Fleamarket - This fleamarket/ooneyard 
sale will be held at Foothill College, Los Altos Hills, CA 
from April-September on the second Saturday of 
every month. Seven a.m. sellers, 7:15 a.m. buyers. 
Talk-in on 145.27 or 147.570 simplex. FCC exams 

408-255-9000. 
¢ Southeastern Virginia Exam Schedule - May 3, South 
Peninsula ARC, contact Al Evans, N4lIC, P.O. Box 
4128, Hampton, VA 23664. June 7, Portsmouth ARC, 
contact George Parsons, WB4BAB, 4800 Manor 
Ave., Portsmouth, VA 23703. To apply, send form 610 

and copy of license with $4.25 check, payable to 
ARRLIVEC, to contact person. Enclose SASE for con- 
firmation. Cutoff date for application is 30 days prior 

to test. 

 Special-Event Station KC3TX - The Columbia-Montour 
ARC will sponsor this special event to commemorate 
the bicentennial of the City of Berwick, PA. Operation 
will be in the General phone portion of the 20 and 40 

meter bands from 1700-2400Z on April 12. Send QSL 
and $1.00 for certificate to CMARC, P.O. Box 930, 

Berwick, PA 18603. 
© Holiday-in-Dixie QSO Party - This event will take place 
on April 12 from 1800-2300Z using normal contest 

frequencies on 40 meters and 20 meters and if condi- 
tions permit on 15 meters and 10 meters. Primary 

mode is SSB (7230, 14280, 21375, 28585). CW on 40 
meter Novice and 15 meter Novice band about 25 

kHz up from low end of bands. Mail QSL and SASE 
(for 8%" x 11” certificate) to: HID QSO Party, P.O. 
Box 4842, Shreveport, LA 71134-4842. 
e Atlanta, Georgia - Metro Atlanta Telephone Pioneers 
ARC will operate W4OTA April 18-20 as part of A 

Taste of Atlanta 1986. Operation Friday and Saturday 
1500Z-0300Z, Sunday 1700Z-2300Z. Suggested 
frequencies SSB 7.285, 14.285; CW 7.055, 14.055; 
FM 144.81/41, 449.150/444.150. For special-event 

QSL send SASE with log info to MATPARC/Taste of 
Atlanta, John C. Parker, P.O. Box 54017, Atlanta, GA 

30308. 
e Smithfield, NC - The Johnston ARS in celebration of 

the 2nd annual Smithfield Ham and Yam Festival will 

operate KA4HAM from 1400-2400Z April 19-20. Op- 

eration will be in the General frequencies 3.855, 
7.230, 14.255, and the Novice frequencies of 3.708, 
and 7.110. For a special QSL card and certificate 
send a large SASE to Mark Gibson, N4MQU, P.O. Box 
2084, Smithfield, NC 27577. 

¢ Arbor Day - Special-events stations will operate from 
Nebraska City, NE during the Arbor Day celebration 
in the General portion of phone and CW bands on 
80-10 meters from 2400 UTC April 21 to 0600 UTC 
April 27. For a certificate from the Nebraska City 
ARC, send an SASE and QSL to Nebraska City Radio 
Club, P.O. Box 278, Nebraska City, NE 68410. (SWLs 
can also participate.) 
e MIT Volunteer Exams - The MIT UHF Repeater Associ- 
ation and MIT Radio Society offer monthly radio ex- 
ams, all classes Novice to Extra. The next two will be 
given on April 23 and May 21 at 7 p.m., MIT Room 
1-134, 77 Mass Ave., Cambridge, MA. Reservations 

are requested two days in advance. Contact Ron 

Hoffman at 617-253-5820/646-1641, or Craige Rodg- 
ers at 225-6616. Exam fee is $4.00. Bring a copy of 

current license (if any), two forms of picture ID, anda 
completed form 610 available from the FCC in Bos- 

ton (223-6609). 
¢ HB@ DXpedition - The Wiesbaden ARC, an ARRL affili- 
ated club from West Germany, will be on the air from 

Liechtenstein during the club’s eleventh annual DX- 
pedition from 22 May through 2 June. The club will be 

operating the HB@/DA1WA callsign on all bands us- 
ing both CW and SSB. Each contact with DA1WA 
counts heavily toward the club’s URKUNDE (award) 
Certificate. Information may be obtained from the 
QSL managers. U.S. andCanadian stations QSL (with 
22 cent SASE) via regular U.S. mail (22 cents) to 
Steve Hutchins, Box 4205, APO NY 09633-5374. All 
others QSL via Hugo Jakobljevich, Im Weinberg 10, 
D-6200 Wiesbaden-Auringen, West Germany. 

e Kankakee Hamfest - The annual Kankakee Hamfest 

will be held at the Kankakee County Fairgrounds on 
May 4th. FCC booth, large fleamarket and many ex- 
hibitors. For further info contact: K9NR, Don Kerou- 

ac, 1377 Circle Dr., Kankakee, IL 60901. 

© The following hamfests, etc., are slated for April: 

April 5, Columbus ARC Swapfest, Columbus, IN. Con- 
tact Chuck Roberts, WO9DWI, 2950 So. Lake Dr., Co- 
tumbus, IN 47203 (812-579-6576). 

April 5, Rochester Area Hamfest, Rochester, MN. Con- 
tact RARC, c/o WBOYEE, 2253 Nordic Ct. NW, Ro- 
chester, MN 55901. 

April 5-6, ARRL Nebraska State Spring Convention, 
Kearney, NE. Contact Midway ARC, P.O. Box 1231, 
Kearney, NE 68847. 

April 6, Madison Swapfest, Madison, WI. Contact 
MARA, P.O. Box 3403, Madison, WI 53704 (608- 
222-4744). 

April 6, Greater Baltimore Hamboree and Computerfest, 
Timonium, MD. Contact Greater Baltimore Ham- 
boree, P.O. Box 95, Timonium, MD 21093-0095 (301- 

561-1282). 
April 6, SEMARA Hamfest Swap & Shop, Grosse Point 

Woods, MI. Contact SEMARA Hamfest, P.O. Box 646, 
St. Clair Shores, MI 48080, or call Fred Lewis, NK8M, 

at 313-881-0187. 
April 6, Clarksville Amateur Transmitting Society Swap- 

fest, Clarksville, TN. Contact CATS, 1550 Armistead 
Dr., Clarksville, TN 37042 (615-648-3657). 

April 6, Walla Walla, WA Swapmeet, Walla Walla, WA. 

Contact W7DP, P.O. Box 321, Walla Walla, WA 

99362. 
April 11-13, Missouri State ARRL Convention, Kansas 

City, MO. Contact PHD ARA, P.O. Box 11, Liberty, MO 
64068-0011 (816-781-7313). 

April 12, Flemington, NJ Hamfest, Flemington, NJ. 

Contact Cherryville Repeater Assoc., Box 308, Quak- 
ertown, NJ 08822. 

April 12, Lawton Fort Sill ARC Swapfest, Lawton, OK. 
Contact Don Hagler, KSCKQ, 912 Bell St., Lawton, 
OK 73507. 

April 12, Putnam County ARC Hamfest & Auction, 

Greencastle, IN. Contact Kent Douglas, K9JCR, RR 
#4 Box 586, Greencastle, IN 46135 (SASE) (317- 
672-8237). 

April 13, Southern Alleghenies Hamfest, Bedford, PA. 
Contact Gay Rembold, W3DFW, 949 Winifed Rad., 

Cumberland, MD 21502, or call 301-724-0674. 
April 13, Northwest Oklahoma Eyeball & Swapmeet. 

Mooreland, OK. Contact Gordon Richmond, NRS5L, 
Rt. 1 Box 12, Mooreland, OK 73852, or call 405- 
994-5394. 

April 18-20, Midwest Convention & Hamboree #8, 
South Sioux City, NE. Contact Al Smith, WOPEX, 3529 
Douglas St., Sioux City, IA 51104. 

April 20, Tailgate Computer & Amateur Radio Fleamarket, 
Cambridge, MA. Contact MIT Electronics Research 
Society, W1GSL, P.O. Box 82 MIT Br., Cambridge, 

MA 02139, or call Jamie at 617-262-5090. 
April 20, Moultrie ARK Hamfest, Mattoon, IL. Contact 

MARK, P.O. Box 79, Sullivan, IL 61951. 
April 25, Dayton-Cincinnati Chapter Quarter Century 

Wireless Assoc. Banquet, Dayton Hamvention, Dayton, 
OH. Contact Bob Dingle, KA4LAU, 657 Dell Ridge 
Drive, Dayton, OH 45429. 

April 25-27, Dayton Hamvention, Dayton, OH. For in- 
formation call 513-433-7720. 

April 26, Montachusett ARA Fleamarket, Fitchburg, 

MA. Contact Montachusett ARA, 21 Burnap St., 
Fitchburg, MA 01420. 

April 27, Computer Central, Itasca, IL. Call 312- 

940-7547. 
May 18, Portage Hamfair, Randolph Fair Grounds, 

Ravenna, OH. Call 216-274-8240. 
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1986 
CALLBOOKS 

The “Flying Horse” 

has a great new look! 
It’s the biggest change in Callbook history! 
Now there are 3 new Callbooks for 1986. 

The North American Callbook lists the 
amateurs in all countries in North America 
plus those in Hawaii and the U.S. possessions. 

The International Callbook lists the calls, 
names, and address information for licensed 
amateurs in all countries outside North 
America. Coverage includes Europe, Asia, 
Africa, South America, and the Pacific area 
(exclusive of Hawaii and the U.S. posses- 
sions). 

The Callbook Supplement is a whole new 
idea in Callbook updates. Published June 1, 
1986, this Supplement will include all the 
activity for both the North American and 
International Callbooks for the preceding 
6 months. 

Publication date for the 1986 Callbooks is 
December 1, 1985. See your dealer or order 
now directly from the publisher. 

ONorth American Callbook 

incl. shipping within USA 

incl. shipping to foreign countries 

O International Callbook 

incl. shipping within USA 
incl. shipping to foreign countries 

QO Callbook Supplement, published June 1st 

incl. shipping within USA $13.00 
incl. shipping to foreign countries 14.00 

SPECIAL OFFER 
0 Both N.A. & International Callbooks 

incl. shipping within USA 
incl. shipping to foreign countries 

kReEEeEKkEKRKRER EE 

IMinois residents please add 614% sales tax. 

All payments must be in U.S. funds. 

RADIO AMATEUR i : L k 
ca oo INC. 

os Dept. Q 

925 Sherwood Dr., Box 247 
: Lake Bluff, IL 60044, USA 

—, X-N 

Tel: (312) 234-6600 =m 
CIRCLE 76 ON READER SERVICE CARD 

Say You Saw It InCQ 

A LOWER COST TUNING INDICATOR FOR 
RTTY, FAX, SSTV and CW! 

The SPT-1 SPECTRA-TUNE Multi-Mode Tuning Indicator provides the accuracy 
and versatility of a tuning scope at a most affordable price. Compare the 
features offered by the most versatile tuning indicator available today! 

SPECTRA-TUNE 

: ies ——es 

® Modes of operation: 
RTTY-High Tones 
RTTY-Low Tones 
Facsimile (FAX) 
Slow-Scan Television (SSTV) 
Morse Code (CW) 

@ Instantaneous display of the RTTY 
shift in use, level of black and white 
in a FAX or SSTVsignal, and CW 
signal position in audio passband 

® Visual indication of which direction 
to turn the transceiver VFO for 
proper tuning 

@ Accurate spectral display of 
received signal 

@ Works with ANY demodulator, 
converter or interface e ®No scope outputs required on 

demodulator or interface 
®@ Easy connection to transceiver 

audio ouput - all connecting 
cables included 

® Quick and accurate tuning of 
SITOR/AMTOR signals 

@ Operates on 12-15 VDC @90 ma 

; Call your HAL dealer today...Suggested retail $169.00 

HAL COMMUNICATIONS CORP. 
Box 365, Urbana, IL 61801 Phone: (217) 367-7373 

@ 1 year limited warranty 

CIRCLE 74 ON READER SERVICE CARD 

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 

$25 in U.S. $33 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submitting 
proof of age, may request the special dues rate of $20 in the U.S. $28 elsewhere, in U.S. funds) 
Persons age 17 and younger may qualify for special rates, write for application. 

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

Expires 

Expires Bank. No. 

The American Radio Relay League 

225 Main St. Newington, CT. 06111 USA 

Aprili986 @ CQ e 59 



ANTENNA/TOWER S 
Self Supporting Towers 

CRANKUP SALE! 
All Models Shipped 
Factory Direct— 

Freight Paid”! 
Check these features: 
¢ All steel construction 
¢ Hot dip galvanized after 

fabrication 
¢ Complete with base and 
rotor plate 
¢ Totally self-supporting— 
no guys needed 

Sale 
Price 

9sqft $CALL 
9sqft $CALL 
16 sqft $CALL 
16 sq ft $CALL 

Model 
HG77SS 
HG52SS 
HG54HD 
HG70HD 

Height 
37 ft 
52 ft 
54 ft 
70 ft 

Load 

Masts—Thrust Bearings— 
Other Accessories Available 
—Call! Prices Shown Are 
Your Total Delivered Price 
In Continental U.S.A.! 

RG-213U 

| a $.29/ft $279/1000 ft 
Up to 600 ft via UPS 

eRG-213/U—95% Bare Copper Shield 
Mil-Spec Non-contaminating Jacket for longer 
life than RG8 cables 

Our RG-213/U uses virgin materials. 
eGuaranteed Highest Quality! 

RG-8X 
SSS — 5 19/11 $179/10001t 

eRG8X—95% Bare Copper Shield eLow Loss 

eNon-contaminating Vinyl Jacket Foam Dielectric 
Coaxial Cable Loss Characteristics (DB/100 ft) 
Cable Type imped. 10 MHz 30MHz 150 MHz 450 MHz 
RG-213/U 
RG8X 
RG-58/U 
‘e” Alum 
‘" Heliax 
4° Heliax 

HARDLINE/HELIAX™™ 

an 
Ye" Alum. w/poly Jacket............. 

e" LDF4-50 Andrew Heliax! M 
7%,” LDF5-50 Andrew Heliax™M 
select connectors below. 

Lowest Loss 

for VHF/UHF! 

$.79/ft 

HARDLINE & HELIAX™™ CONNECTORS 
Cable Type UHF FMLUHF MALEN FMLN MALE 
Ye" Alum $19 $19 $19 $25 
e" HeliaxTM $25 $25 $25 $25 
%" HeliaxTM $49 $49 «$49 $49 

AMPHENOL CONNECTORS 

pulver PLZdY 
UG21B N Male... .$2.95 UG23D N Female. .$2.95 

Antenna Wire & Accessories 

soliavopperweia = 12 ga. 3.12/ft 14.ga.$.10/ft 
Stranded Copper 14ga.$.10/ft 16ga.$.09/ft 
Standed 14 ga...$.10/ft 16ga.... $.09/ft 
% mile 18 ga copper-clad steel wire. . . .. .$30 
6 inch heavy-duty end insulator. .. .$3.00/ea. 
Dog-bone insulator.$.79 Coax seal........$2.50 

Van Gorden 
1:1 Balun 
Dipole Kits 
Short Dipole Kits 
All-band Dipole w/ladder line 

GSRV all band antenna 

ROHN 

On SALE! 

Rugged 

Guy Wires 

CXXXX? 
XX 

Compare Save $ 

Rotor Plate 
eln Stock Now— 

Fast Delivery XXX) 
WP 

Ant 
Load* 
10 sq ft 
10 sq ft 
10 sq ft 
18 sq ft 
18 sq ft 

Model 
HBX40 
HBX48 
HBX56 
HDBX40 
HDBX48 

Weight 
164 

303 
385 
281 
363 

Height 
40 ft 
48 ft 
56 ft 
40 ft 
48 ft 

FREIGHT PREPAID 

All Steel Construction— 

Galvanized Finish—Long Life 
eTotally Free Standing—No 

eAmerica’s Best Tower Buy— 

eComplete With Base and 

Delivered 
Price* 

$329 
$429 
$499 
$399 
$489 

*Your Total Delivered Price Anywhere in Con- 
tinental 48 States. Antenna Load Based on 70 MPH 

Wind. 

ALPHA DELTA 
OX-A 160-80-40 Sloper 

CUSHCRAFT 
A3 3-el Tribander Beam 
A743 30/40 mtr Kit forthe A3.............. 
A44-el Tribander Beam. 

A744 30/40mtr Kit for the A4...... 0... 
R3 20, 15, 10mtr Vertical 
AV5 80-10mtr Vertical... .. 
D40 40mtr Dipole... . 

~40-2CD 2-el 40 mtr Beam 
A50-5 5-el 6 mtr Beam ae 
215 WB NEW 15-el 2 mtr Beam 
4218 XL 18-el 2 mtr Beam 
3219 19-el 2mtr Beam 
220B 17-el 220MHz Beam. ... 
424B 24-el 432MHz Beam 
ARX2B 2mtr Vertical. . 

hy-gain 
Discoverer 2-el 40-mtr Beam 
Discoverer 3-el Conversion Kit. . . 
EXPLORER-14 SUPER-SPECIAL 
QK710 30/40 mtr. Add-On-Kit......... 
V2S 2-mtr Base Vertical 
V4S 440MHz Base Vertical 
TH5MK@2S Broad Band 5-el Triband Beam. 

TH7DXS 7-el Triband Beam 
TH3JRS 3-el Triband Beam. . . 
205BAS 5-el 20-mtr Beam. . 
155BAS 5-el 15-mtrBeam............. 
105BAS 5-el 10-mtr Beam 
204BAS 4-el 20-mtr Beam... 
64BS 4-el 6-mtr Beam..... 
12 AVQ 20-10 mtr vertical 
14 AVQ 40-10 mtr vertical 
18 AVT/WB 80-10mtr Vertical 
18HTS 80-10 mtr Hy-Tower Vertical...... 
23BS 3-el 2 mtr Beam 
25BS 5-el 2 mtr Beam 
28BS 8-el 2 mtr Beam 
214BS 14-el 2-mtr Beam 
2BDQ 80/40 mtr Trap Dipole. . 
5BDQ 80-10 mtr Trap Dipole......... 

BN86 80-10 mtr KW Balun W/Coax Seal 

HUSTLER 

G6-144B 2-mtr Base $89 

Mobile Resonators 
400W Standard 

2KW Super 

purchased at 

uantit 

These rugged crankup 
towers now available from 
Texas Towers! All models 
available On Sale for tremen- 
dous savings to you! 

To save on freight costs, all 
towers are shipped directly 
from the Tri-Ex factory to your! 

Check these features: 
All steel construction 
°Hot dip galvanized after 
fabrication 
Complete with base and 
rotor plate 
Totally self-supporting— 
no guys needed 

Model 

W36 
WT51 
LM354 
LM470D 
(Motorized) 

OX86 
(Motorized) 

36.0 ft 
51.0 ft 
54.0 ft 
70.0 ft 

20.5 ft 
20.5 ft 
21.0 ft 
22.0 ft 

9.0 sq ft 

9.0 sq ft 
16 sq ft 
16 sq ft 

86.0 ft 23.0 ft 25sq ft 

BUTTERNUT ELECTRONICS CO 

HF6V $129 Delivered (Cont 

Full Legal Power 80/10 Meters 
Optional Stub Tuned Radial Kit 

Model STR I! $29 
Optional Roof Mounting Kit 
Model RMK I! $49 (includes STR I!) 

Optional 160 Meter Resonator Kit 
Model TBR 160 $49 

HF2V 80/40 Meter 
Vertical Antenna $129 
Delivered (Continental USA) 

Optional 160 Meter Resonator 

Kit Model TBR 160 $49 

$39_| F4B “Butterfly” 

ies 

es. Call for current prices. 
dQ 

s 

mite 

i 

10m 15m 20m 40m 75m 

$16 $17 $19 $22 $26 
$20 $22 $25 $29 $39 

Bumper Mounts - Springs - Folding Masts in Stock! 

$189. (del. cont. USA) 
© Covers 10, 12, 15, 20M 
© Compact Beam Design 
© Max. Element Length of 12.5’ 
© Light Weight, Only 17 Ibs. 

© Use with TV Rotor 

Free Shipping On Butternut Accessories 
Also When Purchased With Antenna 

KLM 
KT34A 4-el Broad Band Triband Beam 

KT34XA 6-el Broad Band Triband Beam 
2m-14C 14-el 2-mtr Satellite Antenna... ... 

Height Up Down Wind Load List 

$694 $579 
$1154 $899 
$2010 $1599 
$4195 $3199 

$7200 

Sale 

Call 

435-18C 435 MHz Satellite Antenna W/CS-2.$119 
435-40CX 435 MHz Satellite Antenna W/CS-2$159 

Alliance HD73 (10.7 sq ft rating) a8 
Alliance U110 (3sqftrating)............... 
Telex CD 4511 (8.5sqftrating)............. 
Telex HAM 4 (15sqftrating).... Res 

Telex Tailtwister (20 sq ftrating).... 

Telex HDR3000 Heavy Duty (25 sq ft rating). . 

Kenpro KR500 Heavy Duty Elevator Rotator 
6BTV 80-10 mtr Vert$129 SBTV 80-10 mtr Vert$109 Kenpro KR5400 AZ/EL Rotor Package... . 
4BTV 40-10 mtr Vert.$89 G7-144 2-mtr Base.$119 

$Call 
$189 

. $319 

ROTOR CABLE 
Standard 8 cord cables $.19/ft 
(vinyl jacket 2-#18 & 6-#22 ga) 
Heavy Duty 8 Cond cable $.36/ft 
(vinyl jacket 2-#16 & 6-#18 ga) 

corporat 
Formerly Tristao Tower Co. 

MA-40 
40’ tubular 

Regular $745 
SALE! $549 

MA-550 

55’ tubular 

Will handle 10 sq. ft. antennas 
at 50 MPH winds. 

Regular $1245 
SALE! $899 

IN STOCK FOR 

IMMEDIATE DELIVERY 

CALL FOR INFORMATION 
ON ALL OTHER MODELS 

ROHN GUYED TOWERS 
10 ft Stack Sections 
206 $39.50 
256 $49.50 

456 $112.50 
556 $134.50 

All 20G, 25G, 45G and 55G Accessories 
In Stock at Discount Prices - CALL! 

Foldover Model 
Towers FK2548 

FK2558 
FK2568 
FK4544 

FK4554 

FK4564 

25G Foldover Double Guy Kit 
45G Foldover Double Guy Kit 
*Above antenna loads for 70 MPH winds 
and Guys at Hinge & Apex 

Height 
48 ft 

58 ft 
68 ft 
44 ft 

54 ft 

64 ft 

Ant Load* 
15.4 sq ft 

13.3 sqft 

11.7 sqft 

34.8 sq ft 

29.1 sqft 
28.4 sq ft 

Price 
$899 
$949 
$999 

$1199 
$1299 
$1399 

. $249 
$269 

All Foldover Towers Shipped Freight Prepaid Contin- 
ental USA! Foldover Prices 10% Higher West of 
Rockies 

TOWER/GUY HARDWARE 
3/16 EHS Guywire (3990 Ib rating) 
1/4 EHS Guywire (6650 Ib rating). . 
5/16 EHS Guywire (11,200 Ib rating) 
5/32 7 x 7 Aircraft Cable (2700 Ib rating) 
3/16 CCM Cable Clamp (3/16 " or 5/32” 
1/4CCM Cable Clamp (1/4 ” Cable) 

1/4 TH Thimble (fits all sizes) 

3/8EE (3/8” Eye & Eye Turnbuckle) 
3/8 EJ (3/8” Eye & Jaw Turnbuckle) 

$.15/ft 
$.18/ft 

.. B.29/ft 
.$.15/ft 

1/2 x 9EE (1/2 x 9” Eye to Eye Turnbuckle) 

1/2 x 9EJ (1/2 x 9” Eye & Jaw Turnbuckle). . 

1/2 x 12EE (1/212” Eye & Eye Turnbuckle) 
$10.95 
$12.95 

1/2 x 12EJ (1/2” x 12” Eye & Jaw Turnbuckle)$13.95 

5/8 x 12EJ (5/8” x 12” Eye & Jaw Turnbuckle)$16.95 
3/16” Preformed Guy Grip 
1/4”Preformed Guy Grip 
6” Diam - 4 ft Long Earth Screw Anchor 
500 D Guy insulator (5/32 ” or 3/16" Cable). 
502 Guy Insulator (1/4 " Cable) 

5/8” Diam - 8 ft Copper Clad Ground Rod 

PHILLYSTRAN GUY CABLE 
HPTG2100 Guy Cable (2100 Ib rating) 
HPTG4000 Guy Cable (4000 Ib rating) 
HPTG6700 Guy Cable (6700 Ib rating) 
9901LD Cable End (for 2100/4000 cable) 

9902LD Cable End (for 6700 cable) 
Socketfast Potting Compound (does 6-8 ends) 

GALVANIZED STEEL MASTS 

$2.49 
$2.99 

$14.95 
$1.69 
$2.99 

$12.95 

$.29/ft 
$.49/ft 
$.69/tt 
$7.95 
$8.95 

$14.95 

Heavy Duty Steel Masts 2 in OD - Galvanized Finish 
5 FT 
$29 
$39 
$69 

Length 
.12 in Wall 
.18 in Wall 
25 in Wall 

10 FT 
$49 
$69 

$129 

ORDER TOLL FREE 1-800-272-3467 
Texas, Alaska & for information 1 (214) 422-7306 

VISA MasterCard 

fae S| 
TEXAS TOWERS 

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 ¢ Plano, Texas 75074 
(Prices & Availability Subject To Change Without Notice) 
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15 FT 

$189 

20 FT 
$79 

$129 
$249 

$59 
$99 

Mon-Fri: 9am - 5 pm 

Sat: 9am - 1 pm 

(Antenna/tower product prices do not include shipping unless noted otherwise) 

CIRCLE 174 ON READER SERVICE CARD 
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TS-940S LIST $1999 
NEW Top-of-the-Line 
HF Transceiver 
¢ 100% Duty Cycle 

¢ 40 Memory Channels 
CALL FOR SPECIAL PRICES!! 

TS-930S LIST PRICE $1649 
CALL FOR SPECIAL SALE PRICE! 

TS-430S LIST PRICE $899.95 
CALL FOR SPECIAL SALE PRICE! 

: aes iii] 
SSS 

TS-711A LIST $799.95 
TS-811A LIST $899.95 

CALL FOR SPECIAL PRICE! 

TW-4000A LIST $599.95 
CALL FOR SPECIAL PRICE! 

COMPACT 2M FM MOBILE 

TM 2570A (70W) LIST $549.95 

TM 2550A (45W) LIST $459.95 

TM 2530A (25W) LIST $399.95 

CALL FOR SPECIAL PRICE! 

2| TR2600A - 2mtr | 
# TR3600A - 70cm Brug 
High Tech 
HT XCVRS NEW 

Ultra- 

Compact 
HT XCVRS 

TH21AT 2mtr 
TH31AT 220 MHz ie 

TH41AT 440 MHz 
CALL FOR SPECIAL PRICES— 

PURRE RE: 
PRL SL Ely LER Leta i is \aegeneae! 

SAVE $$$!! 

pesos | 
VISA MasterCard 

eae 

1C735 NEW General Coverage 
HF Transceiver Full Featured 
-Ultra Compact - Economical 
List Price $849 
CALL FOR SPECIAL PRICE! 

1825 20 

1C745 General Coverage 
HF Transceiver List $999 
1C751 Full Featured 
HF Transceiver List $1399 
CALL TODAY FOR LOW 
TEXAS TOWERS/ICOM PRICES! 

Wweezte-tew 

1C271A List $699 
1C471A List $799 

1C271H List $899 
1C471H List $1099 

CALL TODAY FOR SPECIAL 
LOW ICOM PRICES!! 

IC27A List $369 1C27H List $409 
IC37A List $449 IC47A List $469 

CALL TODAY FOR SPECIAL 
ICOM PRICES! 

ee 

1C3200 NEW 2m/70cm 
Dual Band Xevr List $549 
CALL FOR SPECIAL PRICE ! 

ICO2AT - 2mtr 
ICO4AT - 70cm 
High Tech 
HT XCVRS 

IC2AT - 2mtr 
IC3AT 220 MHz 

IC4AT 440 MHz 
ALL IN STOCK— i 
CALL FOR SPECIAL PRICES! 

Heavy Duty - High Quality - Rugged - Reliable 

Input Voltage: 105-125 VAC Output: 13.8 VDC + O5V 
Fully Electronically Regulated— 

SmV Maximum Ripple 

© Current Limiting & Crowbar 
Protection Circuits 

° M-Series With Meter— 
A-Series Without Meter 

Model ’Cont.Amps iCS Amps Price 

RS4A 3 4 $ 39 
RS7A 5: @. 49 
RS12A 9 12 69 
RS20A 16 20 89 
RS20M 16 20 109 

RS35A 25 35 135 
RS35M 25 35 149 
RS50A 37 50 199 

RS50M 37 50 229 

FT-757GX LIST PRICE $829 
CALL FOR SPECIAL SALE PRICE! 

FT-726R LIST PRICE $899 
CALL FOR SPECIAL SALE PRICE! 

FT2700RH NEW 2m/70cm 
Dual Band Transceiver 
Full Duplex — Cross Band 
Operation! List $579 
CALL FOR PRICE—SAVE $$! 

FT-209RH 
NEW High Tech 
2mtr HT 
5 Watt Output 
NOW IN STOCK 

CALL FOR YOUR 
SPECIAL PRICE! 

NEW PACKRATT Model PK-64 
Packet Controller $219.95 

PK-80 Packet Controller $219.95 
CP1-1ComputerPatch...........0...... $189.95 
CP-1/20 Computer Patch W/VIC20 MBATEST$219.95 
CP-1/64 Computer Patch W/C64 MBATEST $219.95 
CP-100 Deluxe Computer Patch........... $299.95 
PK64 C64 Packet System oes 
MBATOR Software C64 or VIC20 (Specify)... $89.95 
Doctor DX CW Band Simulator Software... ... $99.95 

Isopole 144MHz, 220MHz & 440MHz Antennas 
In Stock — CALL FOR SPECIAL PRICES! 

AMPLIFIER 
SALE! 

B3016 
ONLY $199! 

Model Band Pre- Input Output Sale 
amp Price 

A1015 6M Yes 10W 1SOW $249 

B23S 2M No 2W 30Ww $ 79 

B23A 2M Yes 2wW 30w $ 89 
B215 2M Yes 2Ww 150W $259 
B108 2M Yes 10W 80W $159 
B1016 2M Yes 10W 160W $249 

B3016 2M Yes 30W 160W $199 

D024 440 No 2W 40W $179 

01010N 440 No 10W 100W $289 

AL80A NEW 1000W 3-500Z Amplifier $689 
Al-84 600W PEP Output 

(4-6MJ6 Tubes)....................... $379 
RCS-4 4 Pos Remote Antenna Switch... $119.95 
RCS-8V 5 Pos Remote Antenna Switch .. $129.95 
ATR-15 1500W Antenna Tuner... $289 

TEN-TEC 

NEW CORSAIR I! 
CALL FOR PRICE AND DELIVERY INFORMATION 

fi a 

425 Titan New 3KW amplifier 

in stock - Call For Special Price 

ELH-230D co Nees 

LIST $89.95 (eerie Sale oF 
30 Watt 2M Amp w/Preamp 

Special $79.00 

Other Alinco Amps in Stock Call For Special Pric 

POWER: 
SUPPLIES 
EP-3030 LIST $208.00 
SPECIAL $189.00 

FM-240 
NEW COMPACT 
2M-25W FM Transceiver 
e 16 memory channels 

Programmable sub audible tone unit 
included no extra charge 

© Optional voice synthesizer available 
Call For Special Price 

° 2 VFOs 

CALL FOR SPECIAL PRICES! 

NEW KPC-2 Packet Controller 
List $219.00 ONLY $199.95 

The Interface List $169.95 SALE $129.95 
Interface II List $269.95 SALE $239.95 

Challenger List $99.95 SALE $89.95 

Universal Term Unit. List $199.95. SALE $189.95 
Packet Cummunicator. .List$219.00. SALE $199.95 
UTU Terminal Software (IBM/CPM/TRS80). $19.95 

Hamsoft/Amtorsoft (Atari/C64/VIC/TRS80C)$79.95 

Apple Hamsoft. $29.95 Atari/VIC Hamsoft. $49.95 
TRS80C Hamsoft. $59.95 TI994A Hamsoft. $99.95 

Hamtext (Apple/Atari/C64/VIC20) . $99.95 

Amtorsoft (C64/VIC20) $89.95 - 

Amtorsoft (Apple) $139.95 

Mon-Fri: 9am - 5 pm 

Sat: 9am - 1 pm 

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 © Plano, Texas 75074 
(Prices & Availability Subject To Change Without Notice) 



Uncle Ben says... 

When you get that exciting new piece of 
equipment from me, you know you are 
going to be completely happy... 
| see to it, personally! | also give 
you earliest delivery, greatest trade-in 

allowances, my friendly assistance 
in every possible way. 

“Uncle Ben” Snyder, W2SOH 
the head man of 

Just ask any of the many thousands of “HAM HEADQUARTERS, 

hams all over the world who have been USA®” ...Since 1925! 

enjoying my friendly good service 
for over a half a century. 73, Uncle Ben, W2SOH 

e CALL ME... © WRITE ME... e@ SEE ME... 

(516) 293-7995 For my prompt, At one of the world’s largest 
personal reply. Ham Supply Centers! 

Kenwood TH21AT, 31AT, 41AT 

KENWOOD 

A ASE es Sill 
Kenwood TS-711A (2m) 

TS-811A (70 cm) 
Kenwood TR-2600, TR-3600 

Kenwood TS-430S 



all at a great price! 
Meet ‘‘Versa Tuner V"’. It has all the 

features you asked for, including the 
new smaller size to match new smaller 
rigs-only 10%4''Wx4¥/2"'Hx14 7/8’'D. 
Matches coax, balanced lines, ran- 

dom wires—1.8 to 30 MHz. 3 KW PEP 
—the power rating you won't outgrow 
(250pf-6KV caps). 
Roller Inductor with a 3-digit turns 

counter plus a spinner knob for pre- 
cise inductance control to get that 
SWR down to minimum every time. 
Bullt-in 300 watt, 50 ohm dummy 

load, bullt-in 4:1 ferrite balun. 

MFJ’s Fastest Selling TUNER 

mFJ-9410 $99.95 

MFu’s fastest selling tuner packs In plenty of new 
features. New styling! Brushed aluminum front. 
All metal cabinet. New SWR/Wattmeter! More 
accurate. Switch selectable 300/30 watt ranges. 
Read forward/reflected power. 
New antenna switch! Front panel mounted. Se- 

lect 2 coax lines, direct or through tuner, random 
wire/balanced line or tuner bypass for dummy load. 
New airwound inductor! Larger more efficient 12 

position airwound inductor gives lower losses and 
more watts out. Run up to 300 RF power output. 
Matches everything from 1.8 to 30 MHz! dipoles, 

inverted vee, random wires, verticals, mobile 
whips, beams, balanced and coax lines. 
Built-in 4:1 balun for balanced lines. 1000 V ca- 

pacitor spacing. Black. 11 x 3 x 7 inches. Works 
with all solid state or tube rigs. Easy to use any- 
where. 

MFJ’s 1.5 KW VERSA TUNER III 

mFu-s62 $229.95 

Run up to 1.5 KW PEP and match any feedline 
continuously from 1.8 to 30 MHz: coax, balanced 
line or random wire. 
Built-in SWR/Wattmeter has 2000 and 200 watt 

ranges, forward and reflected power. 2% meter 
movement. 6 position antenna switch handles 2 
coax lines (direct or through tuner), wire and ba- 
lanced lines. 4:1 balun 250 pf 6 KV variable capac- 
itors. 12 position inductors. Ceramic rotary switch. 
All metal black cabinet and panel gives RFI pro- 
tection, rigid construction and sleek styling. Flip 
stand tilts tuner for easy viewing. 5 x 14 x 14 in. 

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO 
OBLIGATION. IF NOT SATISFIED, RETURN WITH- 
IN 30 DAYS FOR PROMPT REFUND (less shipping). 
© One year unconditional guarantee ¢ Made in USA 
e Add $5.00 eath shipping/hahdling © Cal or write 
for free catalog, over 100 products. 

MFJ’s Best VERSA TUNER 

mFu-9490 $149.95 

MFJ’s best 300 watt tuner Is now even better! 
The MFJ-949C all-in-one Deluxe Versa Tuner II 

gives you a tuner, cross-needle SWR/Wattmeter, 
dummy load, antenna switch and balun in a new 
compact cabinet. You get quality conveniences 
and a clutter-free shack at a super price. 
A new cross-needie SWR/Wattmeter gives you 

SWR, forward and reflected power—all at a single 
glance. SWR is automatically computed with no 
controls to set. Has 30 and 300 watt scale on easy- 
to-read 2 color lighted meter (needs 12 V). 
A handsome new black brushed aluminum cabl- 

net matches all the new rigs. Its compact size (10x 
3 x 7 inches) takes only a little room. 
You can run full transcelver power output—up to 

300 watts RF output—and match coax, balanced 
lines or random wires from 1.8 thru 30 MHz. Use 
it to tune out SWR on dipoles, vees, long wires, 
verticals, whips, beams and quads. 
A 300 watt 50 ohm dummy load gives you quick 

tune ups and a versatile six position antenna switch 
lets you select 2 coax lines (direct or thru tuner), 
random wire or balanced line and dummy load. 
A large efficient alrwound Inductor—3 inches in 

diameter—gives you plenty of matching range 
and less losses for more watts out. 100 volt tuning 
capacitors and heavy duty switches gives you safe 
arc-free operation. A 4:1 balun is built-in to match 
balanced lines. 
Order your convenience package now and enjoy. 

2KW COAX = MFu-1702 
SWITCHES $19.95 
MFJ-1702. $19.95. 2 positions. 

60 dB isolation at 450 MHz. 
Less than .2 dB loss. i SWR bow 12 929-90. MFu-1701 
MFJ- 1701, $29.95. 
6 positions. White 
markable surface 
for antenna positions. 

MFJ ENTERPRISES, INC. 
Box 494, Mississippi State, MS 39762 

TO ORDER OR FOR YOUR NEAREST 
DEALER, CALL TOLL-FREE 

Catl 601-323-5869 in Miss. ahd outside 
continental USA Telex 53-4590 MFJ STKV 

This may be the world’s most popular 3 KW roller inductor tuner because It’s small, compact, reliable, 
matches virtually everything and gives you SWR/Wattmeter, antenna switch dummy load and balun — 

Accurate meter reads SWR plus 
forward and reflected power in 2 ranges 
(200 and 2000 watts). Meter light re- 
quires 12 VDC. Optional AC adapter, 
MFJ-1312 is available for $9.95. 
6 position antenna switch (2 coax lines, 

through tuner or direct, random/ba- 
lanced line or dummy load). $O-239 
connectors, ceramic feed-throughs, 
binding post grounds. 
Deluxe aluminum low-profile cabinet 

with sub-chassis for RFI protection, 
black finish, black front panel with 
raised letters, tilt bail. 

MFJ’s Smallest VERSA TUNER 

MFu’s smallest 200 watt Versa Tuner matches 
coax, random wires and balanced lines contin- 
uously from 1.8 thru 30 MHz. Works with all solid 
state and tube rigs. Very popular for use between 
transceiver and final amplifier for proper match- 
ing. Efficient airwound inductor gives more watts 
out. 4:1 balun for balanced lines. 5 x 2 x 6 inches. 
Rugged black all aluminum cabinet. 

MFJ’s Random Wire TUNER 

MFJ-16010 
$39.95 

MF ANTENNA TUNER 
Vote wes wins 
= 

MFu’s ultra compact 200 watt random wire tuner 
lets you operate all bands anywhere with any trans- 
ceiver using a random wire. Great for apartment, 
motel, camping operation. Tunes 1.8-30 MHz. 
2x 3x 4 inches. 

Designed for mobile operation! Small, compact. 
Takes just a tiny bit of room in your car. SWR/dual 
range wattmeter makes tuning fast and easy. Care- 
ful placement of controls and meter makes antenna 
tuning safer while in motion. 
Extends your antenna bandwidth so you can op- 

erate anywhere in a band with low SWR. No need 
to go outside and readjust your mobile whip. Low 
SWR also gives you maximum power out of your 
solid state rig—runs cooler for longer life. 
Handles up to 300 watts PEP RF output. Has ef- 

ficient airwound inductor, 1000 volt capacitor spac- 
ing and rugged aluminum cabinet. 8x2x6 inches. 
Mobile mounting bracket available for $5.00. 

800-647-1800 

CIRCLE 32 ON READER SERVICE CARD 
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' FREE new bulletin contains : 
: information. . . fo improve 

: your signal coverage. . . 
by eliminating distortion caused by 

re-radiated signals. 

Flexible, electrically transparent 
Phillystran® guys completely 
isolate a tower-guy system 

GEM-QUAD FIBRE-GLASS 
ANTENNA FOR 10, 15,and 20 METERS 

Two Elements $235.00 
Extra Elements $164.00 

Price is 

F.O.B. Transcona 

INCLUDES U.S. 
; Customs Duty 

| KIT COMPLETE 
| WITH 

; e SPIDER 
from the antenna field. e ARMS 

These high-performance ° we c oe 
we e 

tower guys eliminate SA BOIN WHERE 

maintenance and the hidden 

damage caused by white-noise arcing. 

They also provide a neater tower appear- 
ance with no troublesome ceramic insulators. 

NEEDED 

2 element 2-meter Quad N/C on re- 

quest, offer with purchase of quad. 

WINNER OF MANITOBA DESIGN 

INSTITUTE AWARD 

OF EXCELLENCE Name 

Buy two elements now — a third 

and fourth may be added later with 
little effort. 
Get a maximum structural strength 
with low weight, using our “Tride- 
tic” arms. 

GEM QUAD PRODUCTS LTD. 
Transcona, Manitoba, Canada R2C 2Z5 
Box 53 Telephone (204) 866-3338 

Street or P.O. Box 

ZOrxArPserOmZ- 
City State Zip 

@ See Us At Dayton! 

UNITED ROPEWORKS (U.S.A.) INC. 

20 COMMERCE DRIVE, P.O. BOX 306 
MONTGOMERYVILLE, PA 18936 U.S.A. 
(215) 368-6611 TELEX: 846342 

2 ee ee eee ee ee ee 

CIRCLE 125 ON READER SERVICE CARD 

Get Your Best Deal... ae a nese 

Then CALL US...TOLL FREE! 

4 -800-238-6 4 Ge (In Tennessee, call 901-683-9125) 

KENWOOD 2 
WE TRADE!! CALL FOR FREE APPRAISAL! 

AUTHORIZED DEALER FOR: Kenwood, ICOM, Ten-Tec, MFJ, | Send us your name and We are an Authorized 
Astron, Mirage, B&W, Hustler, Cushcraft, Larsen, Hy-Gain, address...we’ll put you Service Center for 

Butternut, Avanti, Van Gordon, Ameritron AEA and more... on our catalog mailing list! KENWOOD 

PLUS CURRENT USED GEAR 

Store Hours: 

renee) Memphis AMateul vera o05 
Saturday 9 to 12 

| 

Electronics, Inc. 
card tor 

(Central Time) 

gend OSt rogue 1465 Wells Station Rd., Memphis, TN 38108 FREE cata 
ay p 3 

that counts! 
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Here’s some sage advice to heed before you put up that 
new antenna or when you move to that new neighborhood. 

LOVE THY NQDONBOR 

A few years ago | wrote an article en- 
titled ‘‘The Cows, The Coax, and 1”’ which 
appeared in this magazine. Having just 
moved to an apartment in the country, | 
wrote about the joys and disappoint- 
ments of DXing from an apartment. From 
the apartment 304 countries were worked 
with a variety of dipoles, verticals, and 
eventually a triband beam at 25 feet. | did 
have a problem with TVI, but luckily the 
other tenants were single and very sel- 
dom at home. Of course, even a slight TVI 
problem during the Superbow! or World 
Series can make usually friendly tenants 
very hostile. 

After five years in the apartment, we 

were finally able to get into our first 
house. A bit of apprehension crossed my 
thoughts in the form of two problems: 
first, after having a large backyard at the 
apartment, would | be able to squeeze my 
antennas into a smaller one, and second, 
with new neighbors so close, would | 
have to battle TVI? | decided from day one 
that I’d better have a plan of attack, or my 
DXing days might be over. 

The first thing | did when | moved was 
to introduce myself and my hobby to my 
new neighbors. Trying to accentuate the 
positive, | explained that in some cases 
there might be some TVI; the key word 
here is ‘‘might.’’ | never inferred that 
there definitely would be interference. | 

also let them know that | cared about 
their right to watch TV in peace, and that 
any steps that could be taken to cure a 
problem would be taken. | think | gaineda 
real inroad here. 

As my tribander was still sitting disas- 
sembled in the garage, | put up my trusty 

old vertical. My wife watched our TV 
while | ran the rig. The result—picture 
clear, no TVI. Happy days were here 
again, or at least so | thought. The next 
day, however, my wife heard one neigh- 
bor tell my other neighbor about the inter- 
ference on her TV. | went next door to talk 
to my neighbor and ask her about the 
severity of the interference. She told me it 
was not very bad, but it came in the form 
of wavy little lines across her screen. 
Having been through this before, | hada 
spare high-pass filter which she let me at- 
tach to her TV set. | asked her to watch 
the set while | operated my rig. When | 

*138 N. Walnut St., Boyertown, PA 19512 
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BY JAMES CARROLL*, WA3INA 

! can’t wait to get this log periodic on the air! 

came back and asked her how the pic- 
ture looked, she asked me when was | go- 
ing to start testing. It looked like | had 
solved the problem and made a friend to 
boot. On the way out the door, she asked 
me what she owed me for the filter. | told 
her as long as she watched her TV in 
peace, lI’d call it even. Talk about a nice 
neighbor! 

A few days later | was out surveying the 
lower 40 (the lower 40 feet, that is) and 
figured there was really no way that my 
tribander—a TH3 JR.—was going to fit 
and be rotated without going over the 
property lines of my neighbors. Darel ask 
them to grant this major concession? A 
short visit to my neighbors was all it took. 
As long as it was in the air above their 
property, they didn’t mind. Chalk up an- 
other victory. 

The clincher that freed me from all sus- 
picions came about a week later. | had 
been working in the garage for about two 
hours when my neighbor’s neighbor 
came over to tell me that little wavy lines 
were coming across her TV set—and | 
sure can’t make ‘‘little wavy lines’’ if I'm 
not operating, can |? Case closed, full 
speed ahead. 

Luckily for me, we've all learned to co- 
exist; they can watch TV, | can DX. A few 
hours of involvement with my neighbors 
has paved my way. Instead of angry 
neighbors, | have good friends. Remem- 
ber, love thy neighbor. coy 

ote 

No wonder you're such a big gun on 20 
meters! 
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RECEPTION OF MORSE CODE & 
RADIO TELETYPE SIGNALS. 

Plug the SWL cartridge into your Commodore “64” Expansion Port, connect a 

shortwave radio and you’ll be watching text readout from weather stations, 

news services, ships and HAM radio operators all over the world. A whole 

new use for your home computer. The SWL contains both program in 

ROM and radio interface circuit to copy Morse code and all 

speeds/shifts of radio teletype. Plus the on screen tuning 
indicators mean you never have to take your eyes off the video 

for perfect tuning. Housed in a small 3”x2-1/2" x 7/8” 

enclosure, with speaker in/out and practice hand key 
jacks, it needs no other computer connection or 
power supply. Unshift on space, word wrap 
around, real time clock, and keyword or 
manual printer control for permanent 
paper copy, so that you won't miss a 
single bit of the action. For about 
the price of another “Pac-Zapper”’ 
game, you can tie into the 
exciting world of digital 
communication with 
the Microlog SWL. 

MORSE CODE 
THE RIGHT WAY 

WITH THE 

Morse Coach. 
$4995 

A complete Morse code tutor in a conveni- 
ent plug-in cartridge for your Commodore 

“64.” The Morse Coach means business. It’s 
not a toy program or a simple random code gen- 

erator. Originally developed jointly by Microlog and 
several government agencies experienced in Morse in- 

struction. Four years of extensive service prove it’s the : 

quickest way to Morse proficiency.The method works! You start from absolutely no 

knowledge of Morse, progress through the alphanumeric symbols, and on to any speed 

desired. The ‘alphabet’ part of the program introduces new characters and plots the progress 

on a bar-chart. The speed/test section correlates the input, analyzes mistakes and provides a 

printout of the analysis/test results.on your Commodore screen or printer. As a bonus, it also boosts 

typing skill. You’ve never seen any tape or program do that! In fact, there’s never been a system so 

thorough, so efficient and so effective as the Microlog Morse Coach. 

CIRCLE 94 ON READER SERVICE CARD 

DON’T MAKE A MISTAKE 1!) 
WHY SETTLE FOR A CHEAP 
"==, e_ IMITATION 2 

AXCOM 
ete oie 
INTRODUCES THE NEW XL SERIES 

XLD 
AUTOMATIC ANTENNA MATCHERS 

AND TRADED 
TUBES BOUGHT,

 SOLD 

SAVE $$$—HIGH
 $$$ FOR YOUR T

UBES 

| Call Toll Free 800-221-0860 

® aye Gre sobiahercetretleba Tella hsi’s 

Semiconductors 
MIRE 24520 cert roca $30.00 ‘SDilOS8 entices ae $22.00 

QN8055 i eat tes 00.75 

PNGOB84 Eis cle ccte eorveceoes 

Sith 

INTRODUCTORY PRICE eee 

$e2esS99. $299. RF Connectors 

SIZE: 3.25"W 8.0L 1.5°H SIZE: 3.25"W 9.75"L 1.57H PL259..........-. 10/$5.95 MSSSerreseetraan ants 2.50 ea. 

WEIGHT: 1.0 LBS WEIGHT: 1.25 LBS PUD 58s sees acre 10/9.95 MSS Oi ae 8 Bee ae aud 2.25 ea. 

UGIZ5/1 76:02. 2 10/1.80 

WG255/UE er ene 2.50 ea. 

W G27 3) Wis saeco cee 2.25 ea. 

Type ‘‘N” Twist on 

(RGB). ci. boas $4.75 ea. 

Minimum Order $50.00 

THE MOST COMPACT AND EFFICIENT 
UNIT ON THE MARKET 

SEE YOUR RADIO DEALER OR CALL MAXCOM INC. 
305-527-5172 

PARTIAL SPECS: 150 WATTS P.E.P. A3J 
ONE YEAR WARRANTY 

10 DAY MONEY BACK GUARANTEE 
©, FREQUENCY RANGE: 1.5 TO 30 MHZ. 
MAXCOM, INC. 1309 SW Sth. Court, Ft. Lauderdale, FL 33312 

DEALERS PLEASE 
CALL TO INSURE 
YOUR SUPPLY 

CIRCLE 67 ON READER SERVICE CARD 
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Allow $3.00 min. for UPS charges 

COMMUNICATIONS, Inc. 
2115 Avenue X_ Brooklyn, NY 11235 

Phone (718) 646-6300 | SERVING THEINDUSTRY SINCE 1922 
Call CECO For Your CCTV Security And Color Production Requirements. 
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Novice 
a monthly feature by 

BILL WELSH, W6DDB 

‘HOW TO” FOR THE NEWCOMER TO AMATEUR RADIO 

| have received requests for information 
about the Military Affiliate Radio System 
(MARS). This article provides a detailed in- 
troduction to MARS. Most of this informa- 
tion was extracted from printed material 
supplied by MARS officials; however, my 
own comments are sprinkled throughout 
this article. 

Our Department of Defense (DoD) 
sponsors the overall Military Affiliate Radio 
System Program. It is established and op- 
erated as three similar (but separate) pro- 
grams involving Air Force MARS, Army 
MARS, and Navy-Marine Corps MARS. 

FCC licensed amateur radio operator li- 
censes are accepted by all three MARS or- 
ganizations as proof of qualification to 
become MARS operators. All affiliate (civil- 
ian) MARS operators are FCC licensed am- 
ateurs. There are also full-time MARS op- 
erators who are on active duty. 

History 
A few dedicated pioneers in the U.S. Ar- 

my Signal Corps formed the Army Amateur 
Radio System (AARS) during November 
1925. AARS remained active until its 
operations were suspended 7 December 
1941, at the start of World War II. More 
than 8000 amateurs received military 
communications training in AARS prior to 
WW II. There were approximately 60,000 
American amateurs just prior to the out- 
break of WW II, and about 5600 of them 
were AARS members. If that pre-WW II 
percentage existed today, Army MARS 
would have approximately 38,000 mem- 
bers. The combined MARS membership is 
now about 12,000. There are about 5200, 

3500, and 3000 members in Army, Air 

Force, and Navy-Marine Corps MARS, re- 
spectively. About 20% of the pre-WW II 
AARS members served our country in 
military or civilian capacities during that 
conflict. AARS was reactivated in 1946 
and it functioned until 26 November 1948, 
when the Air Force and Army established 
the Military Amateur Radio System 
(MARS). The name of this dual program 

- was changed to the Military Affiliate Radio 
System 2 September 1956, with the coin- 
ed name remaining MARS. On 17 August 
1962 the Navy-Marine Corps MARS organ- 
ization became part of the overall DoD 
MARS Program with a starting date of 1 
January 1963. | held Army MARS call sign 
A1SAD in the early 1950s, and my Navy 

2814 Empire Ave., Burbank, CA 91504 

Military Affiliate Radio System (MARS)—Part | 

Emblem of the Military Affiliate Radio | 
System (MARS) 

MARS call sign was NQAEu during the ear- 
ly 1960s. 

Objectives 
The objectives of the three MARS 

groups are as follows: 
1. Attract and train members in military 

communication procedures, creating a 
potential reserve of radio operators. 

2. Handle morale and quasi-official traf- 
fic for armed forces and authorized gov- 
ernment civilian personnel stationed 
throughout the world. 

3. Provide military and/or civilian disas- 
ter officials with auxiliary communications 
during emergencies, handling local, na- 
tional, and international messages. This 

helps effect normal communications fol- 
lowing disasters that overload or disrupt 
telephone, telegraph, and other commu- 
nication channels. 

4. Provide DoD sponsored emergency 
communications as an adjunct to normal 
local, national, and international commu- 

nications. 
5. Handle standard military commu- 

nications if this need arises; however, 
MARS does not handle such traffic under 
normal circumstances. 

6. Conduct an appropriate amateur ra- 
dia participation program as part of the An- 
nual Armed Forces Day celebration. This 
includes direct contact between amateurs 

and military stations. It also includes a 
code proficiency award to each amateur 
who correctly copies the Secretary of De- 
fense’s message at 25 wpm. Military and 

amateur radio operators transmit on their 
own respective frequencies during Armed 
Forces Day cross-service contacts, and 
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they listen (only) on each other’s transmit 
frequencies. This activity occurs on the 
third Saturday in May. 

Call Signs 
MARS stations are identified by their 

assigned military call signs. One does not 
use her/his amateur radio call sign when 
operating as a MARS station and using mil- 
itary frequencies. 

Air Force MARS callsigns, issued to or- 
dinary affiliate members, start with the 
prefix AFA or AFB, resulting in a call sign 
such as AFA7UG. Air Force MARS offi- 
cials (regional and state directors) are 
issued call signs starting with the prefix 
AFF. Air Force MARS military stations use 
call signs beginning with the AGA prefix, 
such as AGA3HQ (Scott Air Force Base in 
Illinois), the master net control station for 
USAF MARS. An exception to this AGA 
prefix use is the Andrews AFB station call 
sign, which is AIR. 

Army MARS call signs start with AAA 
through AAZ prefixes, and AAVSCO is an 
example of an Army MARS call sign. 

Navy-Marine Corps MARS issues call 
signs starting with the prefix NNN@, and 
NNN@ERD is an example of a Navy-Marine 
MARS call sign. Other military call signs 
may be used on MARS nets during actual 
emergencies and communication exer- 

cises, when such usage is authorized by a 
cognizant authority. 

Modes 

Most of the MARS nets involve single 
sideband (SSB) voice operation in the high 
frequency (3 to 30 MHz) range. However, 
there are also MARS nets using radiotele- 
graph (code), radioteletype (RTTY), and 
slow-scan television (SSTV). MARS is au- 
thorized to use all modes of emission that 
amateur radio is permitted to use. New 
MARS members are assigned to code and/ 
or voice nets close to amateur bands. Ex- 
perienced MARS members are allowed to 
operate RTTY, SSTV, and other exotic 
modes on MARS frequencies, most of 
which are further away from amateur 

bands. 

Frequencies 
MARS stations use military frequencies. 

Day-to-day operations are conducted on 
frequencies close to amateur bands. 
Transcontinental, international, and other 
more exotic (non-training) nets are runon 
frequencies that are farther away from 
amateur bands. Many MARS frequencies 
are within 200 kHz of amateur radio bands. 
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EXMET, your source for METALLURGICAL ASSIS- 

TANCE and DISCOUNTED PRICING on Aluminum 

Tubing and Shapes, plus Carbon, Alloy, SS, and 

Galvanized Tubing. Examples below are only a 

small fraction of our stock. Please call or write for 

additional stock sizes. 
Aluminum Tubing (Alloy 6061-T6) 

O.D. x Wall Length Price Per Length 

1/2” x .058" = 12 ft. $ 10.26 
718" x .058" 12 ft. 18.40 

1” x .058” 12 ft. 21.82 
1-1/4" .058" 12 ft. 27.35 
1-1/2” x .058"” = 12 ft. 33.37 
1-1/2"%* 125" = 24 ft. 76.20 

2"x.058" 12 ft. 44.93 
2”x.250" = 24 ft. 193.92 
3”x.065" 12 ft. 76.14 

Stainless Steel, Carbon Steel, Alloyed Steel, and 

Galvanized Steel Tubing in stock that meets ASTM 

Standards. 

Policies: All prices FOB Twinsburg, Ohio. Payment 
with Visa. M/C, check or M.O. or COD. Minimum 

order $50.00. Volume and Club discounts 
available. Ohio residents, add 5-¥2% Sales Tax. 

=== _exmer,inc. GC 
2170 E. Aurora Rd., P.O. Box 117 = 

Twinsburg, Ohio 44087 ¢ 216-425-8455 

See You At Dayton! 
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FREE EVALUATIO 
and ADVISORY SERVICE 

For professional electronic technicians 
by prestigious non-profit organization. 
Earn University Degree (Bachelors or 
Masters) through Home Study! Credit 
given for previous schooling and 
professional Betas Upgrade your 
earning power. Free Details! 

ANON PROFIT CONTINENTAL EDUCATION ASSOCIATES 
ORGANIZATION PQ. Box 1197 - Champlain, NY 12919-1197 

+ Easy 
sonal c' 

2. 40 ft 02.8 35 
113 ft. long. . $ 71 
B5It 2.8 55 oe 

3 85ppd 

fennas 
312-394-3414 

MT. PROSPECT, IL 60056 

nu 10M * : 
80, 40, 20, 15M without tuner) 

SEND _SASE for complete detalls of these and other 

W9INN ANTENNAS 
BOX 393-Q 

LOOP YAGIS AND AMPLIFIERS FROM 

DOWN EAST MICROWAVE 
° TROPO © WEAK SIGNAL 
° EME ¢ OSCAR MODE L & MODE S 
© 902 © 2304 © 2400 MHz 

2345LY 1296 MHz 20+ dBi $85 
2445LY loop Yagi 1269 MHz 20+ dBi $85 
1345LY loop Yagi 2304 MHz 20+ dBi $75 
3333LY 33 el! loop Yagi 902MHz 18.5 dBi $85 
above antennas are assembled and tested. 
All aluminum and stainless construction. Kits also available. 
Add $8 ($11 west of Rockies) per antenna for UPS shipping. 

2 & 4 way power dividers, complete arrays available 
2316 PA Linear Amp 1w in 18w out 1296 MHz 13.5 V $230 
2335 PA Linear Amp 10w in 36w out 1296 MHz 13.5 V $280 
include $5 for UPS Blue — 48 states. 

Write about Higher Power, 2304 linears, GaAs Fet preamps 

Free catalog 

DOWN EAST MICROWAVE 
Bill Olson, W3HOT 

Box 1655A, RFD 1, Burnham, ME 04922 

(207) 948-3741 

° 1269 

45 el 
45 el 
45 el 

© 1296 

loop Yagi 
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Arizona. He is active on the 15, 40, and 80 

meter bands. Kirk has contacted amateurs 

in seven countries and several states. He 

participated in the 1985 ARRL Field Day 

Contest, operating with the Old Pueblo 

Amateur Radio Club. He credits Marty 

Martinson, N7GWF, and Michael Wilson, 

KA7UCW, with helping him get started in 

amateur radio. 

Typical Air Force MARS frequencies in 

the 3 to 30 MHz range include 3292, 3299, 

3308, 3314, 4487, 4517, 4580, 4590, 

4593.5, 4832, 7302, 7305, 7313.5, 7324, 

and 7457 kHz. USAF MARS regional nets 

are conducted on the preceding frequen- 

cies. USAF MARS uses 143.95 MHz for its 

2 meter FM simplex (reception and trans- 
mission on a common frequency) opera- 

tion, whereas 142.150 and 143.450 MHz 

comprise its standard repeater pair on 2 

meter FM. 
Typical Army MARS frequencies in- 

clude 3348.5, 6997.5, and 14403.5 kHzin 
the 3-30 MHz HF range. 

Typical Navy-Marine Corps MARS fre- 
quencies include 3190.5, 4042.5, 7382.5, 

Mike Horn 
516 Union Place 

Fremont, Ohio 

USA 43420 

Boe 

Meet Kirk F. Couch, KA7UUC, of Tucson, 

13975.5, 14385, and 20998.5 kHz in the 
HF range. 

Nets 

MARS affiliate operators participate in 

networks of their own choosing. Adminis- 

trative nets handle much of the day-to-day 

traffic that is required to manage the pro- 

gram. Training nets are used to teach re- 

quired fundamentals of military communi- 

cations and message handling. Technical 

nets provide opportunities for members to 

increase their knowledge of several as- 

sociated electronics and communications 

subjects. Traffic nets handle third-party 

traffic, which is written (message) and 

voice (phone patch) traffic that involves 

more than the operators handling it. Emer- 

gency nets are exercised to keep MARS 

members ready to handle communica- 

tions when real emergencies (floods, 

earthquakes, hurricanes, etc.) occur. 
Some MARS nets operate on frequen- 

cies as much as 200 kHz above or below 

the edges of nearby amateur radio bands. 

MARS only allows its members to op- 
erate on HF (3 to 30 MHz) net frequencies 

while nets are in session; these net fre- 
quencies are not used for hobby-type con- 
tacts, such as are common on the amateur 

radio bands. 
New MARS members receive on-the-air 

training while participating in regional 
high- frequency nets. When one becomes 
proficient in the use of military radio pro- 
cedures, long-range net activities become 
available. These advanced nets include 
transcontinental radiotelegraph (code), 
transcontinental radioteletype (RTTY), 
transcontinental SSB (voice), and inter- 
national phone patch nets. AGA3HQ (Scott 
AFB, IL) is the master control station of the 

SANDUSKY COUNTY 
AMATEUR ~~ CONFIRMING 2-WAY CONTACT 
RADIO ee 

H 
| 

Shown here is 32-year-old Mike Horn, N8FRI, of Fremont, Ohio. He obtained a Novice 

license during January 1984 and upgraded to Technician three months later. Mike isa 

land surveyor. His high-frequency (3-30 MHz) station includes a Kenwood TS-430-S 

transceiver, Heath electronic keyer, and 40 meter dipole. Mike has contacted amateurs 

in 36 states and 3 countries. 
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[ Ar Force MARS transcontinental SSB 
(voice) net. 

MARS operates local, state, region/ 
area, national, and international net- 
work/circuits (nets). Most major traffic 
nets operate daily, whereas administrative 
and technical nets may meet only weekly. | 
Some MARS nets are conducted in the! 
VHF (30 to 300 MHz) range. It is advisable 
to contact state or region/area MARS of- 
ficials to obtain specific details regarding 
local net operations, since net activities 
can vary from one region to another. 

Navy-Marine Corps MARS runs the 
“Afloat Specialty Network,’’ providing 
phone patch (third-party voice) service to 
personnel aboard U.S. military vessels in 
international waters. 

Repeaters/VHF 
MARS operates VHF FM repeaters in 

more than 100 large metropolitan areas, 
as well as in areas of lesser populations 
that have many MARS members. These 
repeaters are available for use by affiliated 
MARS members whenever they are not 
being used to conduct a formal MARS ex- 
ercise, such as a net. The U.S. Air Force 
MARS nationwide standard repeater pair 
for 2 meter FM operation is 142.15 MHz 
(repeater input) and 143.45 MHz (repeater 
output). The Army MARS nationwide stan- 
dard repeater pair for 2 meter FM opera- 
tion is 148.01 MHz (repeater input) and 
143.99 MHz (repeater output). The Navy 
MARS nationwide standard repeater pair 
for 2 meter FM operation is 148.375 MHz 

(repeater input) and 148.975 MHz (re- 
peater output). The MARS nationwide 6 
meter frequency is 49.98 MHz. This privi- 
lege is not extended to MARS members in 
regard to HF (3 to 30 MHz) MARS fre- 
quencies. 

Gateway Stations 
Air Force MARS operates 270 stations 

throughout the world. The Air Force MARS 
gateway stations are as shown in Table I. 

Stateside Army MARS gateway stations 
are located in California (Presidio of San 

Francisco), Hawaii, Maryland (Fort 
Meade), and Texas (Fort Sam Houston). 
Overseas Army MARS stations operate 
from West Germany and South Korea. 

Messages 
MARS operators just handle personal 

messages to and from Armed Forces and 
other U.S. Government personnel (plus 
their dependents) serving overseas. MARS 
message traffic cannot be addressed to 
personnel aboad ships. Such messages 
must be addressed to an authorized APO 
or FPO. The three MARS organizations 
cooperate with each other in regard to 
handling traffic; messages are routed via 
the network that provides the best service, 
regardless of which MARS group origi- 
nated such messages. 

Personal (third-party) message traffic 
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Location 

Langley AFB, VA 
McChord AFB, WA 
Travis AFB, CA 

Call Sign 

AGA2LA 
AGASMC 
AGA6TR 
AGA7ZW 
AGASHI 
AIR 

Hickam AFB, HI 
Andrews AFB, DC 

Zweilbrucken AB, W. Germany 

Area Served 

Central and South Americas 
Alaska 
Pacific 

Europe-CONUS 
Pacific-radioteletype 
Europe 

Table I|- Air Force MARS gateway stations. 

can be refiled between amateur (National 

Traffic System) and MARS. This is done 
when it is impractical to handle a particu- 
lar piece of traffic solely via MARS net- 
works. MARS originated traffic must be 

converted to the amateur radio format be- 
fore it can be refiled into an amateur net. 
Similarly, amateur-originated traffic must 
be converted to the MARS format before it 
can be refiled into a MARS net. The third- 
party restrictions that apply to amateur 
radio also apply to MARS. MARS has addi- 
tional restrictions regarding messages 
about death or serious illness in one’s im- 

mediate family; such traffic cannot be 
handled via MARS networks. MARS official 
administrative traffic cannot be refiled in- 

to our amateur radio service. Third-party 

traffic cannot be originated by, or deliv- 
ered to, personnel serving in areas or in 
countries which do not allow MARS 
operation. 

If a piece of MARS overseas-originated 
(only) traffic cannot be delivered through 
MARS or amateur nets, the Department of 
Defense (DoD) pays the postage that is re- 
quired to deliver it. Mail delivery of traffic 
is avoided as much as possible. CONUS- 
TO-CONUS traffic cannot be mailed. 

This completes the first half of this two- 
part article about MARS, which will be con- 
cluded in next month’s Novice column. 
Benefits, eligibility, joining, U.S. Air Force 
MARS, Army MARS, Navy-Marine Corps 
MARS, participation, resigning, and the 

summary will be covered in the next issue. 

BELDEN 9913 / 9914 CABLE 
“N” Connectors $3.25 Crimp or Solder Type 

FOX INTERNATIONAL, INC. 

717 W. UNION HILLS DR... 

PHOENIX. AZ 85027. 

(602) 582-4124 

#3-190 

“We Specialize In Custom Connectors” 
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UP YOUR ERP 
MAGNET MOUNTS 

For HT owners operating inside a vehicle and want- 
ing increased T/R range, RF PRODUCTS has the low 
cost solution. 

Remove your BNC antenna from the HT and mount 
on the RF PRODUCTS BNC magnet mount. Install the 
magnet mount on the roof top and connect the BNC 
co-ax connector. 

The magnet mount (part no. 199-445) has 10 feet of 
small (5/32) co-ax with BNC conector attached. 
PRICE $15.95 M.O. or cashiers ck., via UPS gnd. Fla. 
residents add 5% tax, for air UPS add $3.25 

The RF PRODUCTS Magiet Mounts are one of the few mounts available that can be repaired 
should the co-ax cable be damaged. The large surface area capacitance disc provides proper 
ground plane coupling for 1/4 and 5/8 wavelength VHF and UHF antennas. 
MODELS AVAILABLE WITH THE FOLLOWING CONNECTORS & CO-AX TYPES. 
ANTENNA CONNECTORS: BNG, TNC, 1 1/8” (MOT.), 5/16-24 STUD, 3/8-24 SOCKET. 
CO-AX CABLE: RG-122/U, RG-58A/U, mini 8X. 
TRANSCEIVER CONNECTORS: BNC, TNC, PL-259, type N. 

RF PRODUCTS 
P.O. Box 33, Rockledge, FL 32955, U.S.A. (305) 631-0775 
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Antennas & Accessories 
A LOOK AT THE SHACK FROM BOTH ENDS OF THE COAX 

A Peek at Packet 

a monthly feature by 

KARL T. THURBER, JR., W8FX 

There’s a good deal of racket about pack- 
et, both on the air and in the pages of your | -~"'Y: ‘ yr 

bination of keyboard and video screen, in- favorite amateur radio magazines. Our 
columnist takes a nontechnical look at this | 
interesting but difficult to understand new 
communications mode. 

| ae month in your column we took a 
look at several aspects of practical com- 
munication range determination on VHF 
and UHF. We examined line-of-sight fac- 
tors, the radio and optical horizons, station 
gain, path loss, and other factors that go in- 
to bottom-line communication range. We 
also headed for the bookshelf for some 
notes on several new and interesting am- 
ateur radio and computer publications, in- 
cluding fellow CQ columnist Ade Weiss, 
K8EEG/WORSP’s new QRP book. Round- 
ing out tne column, we discussed several 
new software products. 

This month we'll survey, from a non- 
technical standpoint, one of the newest 
communications modes available to ama- 
teurs, that of packet radio. We’ll approach 
the subject with the view to filtering out 
much of the ‘‘QRM racket’’ that surrounds 
information on this increasingly popular 
but somewhat mysterious and forbidding 
operating mode. That will use up most of 
the space in this month’s column, but we'll 
save room to note some interesting and in- 
structive reading material and to bring to 
light some useful hamshack software. 

Packet: A Quick-and-Dirty Peek 
Packet radio is currently ‘‘hot,’’ andit’s 

going through a period of tremendous 
growth. From all indications, it’s the big- 

gest thing to hit amateur radio since the 
FM repeater craze of the mid-1970s. 
There's a good chance that you've read or 
heard of packet radio, but are unsure of ex- 
actly what this mode is and what packet 
operation entails. In the limited space we 
have available, we’ll look at just what 
packet radio is and how it works, what its 
advantages are, what equipment and soft- 
ware is needed for operation, and how it 

can be useful to amateurs. We'll also 
survey some of the standards and proto- 
cols involved. 

What It Is. Packet radio, or simply 
“oacket,”’ is the common name for a high- 
speed, digital, error-free, electronically 
‘handshaking’ method of communica- 
tions, similar in many respects to RTTY 

—K2EEK | 

municating with similarly equipped sta- 
tions, or a group of stations, using a com- 

stead of mike and key. Packet is designed 
to allow automatic linking of systems for 
cross-country networks. While similar to 
RTTY and AMTOR, it’s different in that 
communications data is sent at a much 
higher speed than with these two modes, 
and ina sort of ‘‘connected”’ or telephone 
link-like, virtually QRM-free mode. 

What the packet technique does is to 
break down the data sent to it into small 
pieces called ‘‘packets.’’ The packets are 
short (up to 128 characters), coded trans- 
missions that convey the information. 
Each packet contains a header that tells 
who the packet is for and from whom it 
came. The packet also contains ‘‘routing’’ 
information, the message data proper, and 
an error (‘‘frame checking’’) detection 
routine. The packets are sent at high 
speeds, when compared with CW, RTTY, 
and AMTOR. On HF packet data transmis- 
sion is limited by the FCC to 300 bits-per- 
second (BPS), as this is written. But on 
VHF and UHF, 1200-bit rates and higher 
are common. However, even these lofty 
data rates don’t press against the upper 
limit, as experimental transmissions have 
been made at rates as high as 250,000 
BPS, and possibly even higher. 

Inasmuch as packet breaks up a data- 
stream into short sections known as 
frames, packet appears to the operator 
like full duplex communications. This 
means that both parties can ‘‘speak’’ at 
the same time, similar to the ordinary tele- 
phone landline or break-in (QSK) CW, with 
all the advantages that full break-in opera- 
tion offers. 

Of course, to make packet work all sta- 

tions must use the same, or a compatible, 
protocol—an electronically defined way of 
doing things. There are two main packet 

protocols in use today. The older one is the 
so-called Vancouver (VADCG) Protocol, 
written in 1982. The protocol is the grand- 
father of amateur radio packet protocols, 
but it has gradually died out and has largely 
been replaced by the newer AX.25 Proto- 
col. 

The AX.25 Protocol was announced at 
the March 1983 Second Annual ARRL 
Computer Networking Conference. While 
AX.25 has a lot of overhead (dead space) 
in the packet frame, and thus was initially 
criticized for inefficiency, the new protocol 
offers several improvements over the Van- 
couver Protocol. Presently, only a few 
areas in the U.S. and Canada make regular 
use of the older protocol. As these pro- 
tocols are necessarily international in 
scope, the IARU (International Amateur 
Radio Union) has designated the ARRL as 
the international clearinghouse of packet 
information, with a view toward encourag- 

ing international standards and regula- 
tions. 

The Essential Difference. The main dif- 
ference between packet radio and RTTY 
and AMTOR lies in the improvement that 
packet offers in terms of communications 
reliability. Information that is sent by 
packet is checked to see that it was re- 
ceived exactly as transmitted. Data is 
automatically retransmitted until it is ac- 
curately received so that there is little 
chance that ‘‘bad data’’ will get through. 
Naturally, real-world reception is not ab- 

solutely guaranteed, since a fairly clear 
frequency is still needed for the stable, 
low-noise environment that packet likes. 

Packet is most suitable for VHF and 
UHF work. While communication range is 
necessarily limited without networking, its 
superiority over AMTOR and RTTY can 
make it shine. Nevertheless, more ex- 
perimentation on HF is needed to refine 

techniques before packet can emerge as 

Shown here is MFJ’s entry into the packet derby, its MFJ-1270. An inexpensive ($130 
price class) TNC, the device is a nearly identical clone of the popular TAPR TNC 2 with 

identical hardware and software. The unit may be used with any computer that has an 

RS-232 serial port. (Photo courtesy MFJ Enterprises, Inc.) 

and AMTOR. Packet is a method of com- 

317 Poplar Drive, Millbrook, AL 36054 
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aclearcut winner over the older and more 
familiar modes. 

What’s Needed for Packet. To get into 
packet three things are needed. First, you 
need a transceiver for the band and mode 
on which operation is desired. To date, 
most work has been on 2 meter FM, but 
any VHF, UHF, or HF band may be used. 
Most HF work uses lower sideband (LSB). 

Second, you need an ASCII terminal. 
This need not be a special, ‘‘smart’’ 
device, but rather can be the kind of 
“dumb terminal’ that many surplus com- 
puter dealers sell quite inexpensively. The 
terminal provides the necessary video 
display. If you want the capability to print 
out packet communications, you would 
naturally need a printer, and to store and 
recall files, a disk drive or other storage 
medium is required. 

Third, you need a controlling computer, 
forbiddingly named the ‘‘terminal node 
controller,’ or TNC, the heart of the packet 
system. The TNC’s main job is to convert 
the data into packets, and packets into 
data. The TNC obtains its data from the 
user, forms it into packets, and sends out 
the packets. Going the other direction, the 
TNC listens for incoming packets, con- 
verts them into data, and passes the data 
on to the user. The TNC executes the 
packet protocols or standards, and it con- 
trols the various functions required for 
connecting up with another station, iden- 
tifying your station, functioning as a 
repeater (or ‘‘digipeater’’), and performing 
various housekeeping chores. 

The TNC is, essentially, a dedicated 
packet microcomputer, the program being 
stored in read only memory (ROM), with 
random access memory (RAM) being used 
to store specially processed data for 
transmission and reception. A dedicated, 
integrated TNC with video display screen 
provides topnotch results, but may cost 
upwards of $1,000, not counting printer, 
disk drive, and other accessories. To keep 
costs down, it’s possible for one to use a 
computer he or she already owns, such as 
a Commodore 64, IBM-PC, Apple, Macin- 
tosh, etc. A computer can be used by in- 
stalling an asynchronous RS-232 card or 
port on the computer (if not already so 
equipped), purchasing a terminal emulator 
software program for their computer, and 
obtaining a TNC package (such as AEA’s 
Packet Controller, Kantronics’ Packet 
Communicator, or Heath's HD-4040 TNC). 

This approach is becoming increasingly 
popular, and new software/firmware com- 
binations are on the way that may enable 
the computer itself to act as its own TNC, 
thus eliminating the need for a separate 
TNC ‘‘black box.’’ However, writing the 
TNC software is one of the more difficult 
programming tasks in amateur radio com- 
puting. Nevertheless, one firm, Richcraft 
Engineering LTD., has already done this, 
having written complete packet system 
software for the Radio Shack Model |, III, 

and IV computers. This approach, avail- 
able for both the Vancouver and AX.25 
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Older, workhorse microcomputers such as the Radio Shack Model | may find a home 
as packet computers or terminal node controllers (TNCs). (Photo courtesy Radio Shack) 

At least one firm has developed software 
to enable the Radio Shack Model | (shown 
here), Ill, and lV microcomputers to func- 
tion as terminal node controllers (TNCs) for 

packet reception and transmission. (Photo 
courtesy Radio Shack) 

Protocols, eliminates most of the ‘“‘extra 
stuff’ contained in the separate TNC. 

Also, some amateurs have successful- 
ly harnessed the new-breed, graphically 
interfaced computers, such as the Apple 
Macintosh, to packet. These computers 
can eliminate much of the complexity of 
packet operation by replacing long text 
command strings with mouse-controlled 
graphics displays. Jack Brindle, WA4FIB, 
of Brincomm Technology, 19451 Gulf 
Blvd. #503, Indian Rocks Beach, FL 33535 
has done this. He offers an inexpensive 
TAPR TNC ‘‘front end processor” for the 
Apple Macintosh, known as MACPACK- 
ET/TAPRTERM. Hopefully, another pro- 
gramming wizard will develop a similar 
product for the Commodore Amiga and the 
Atari 520-ST ‘‘magic’’ computers! 

Packet Applications. Packet radio is very 

The Packeterm Integrated Packet Terminal, or IPT, shown here constitutes a complete 
terminal and packet node controller in one package; one need only connect the IPT to 
the transceiver to be on the air with packet. Other approaches to packet transmission 

and reception are discussed in this article. (Photo courtesy Packeterm®) 
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Only the genuine has these trademarks 

Spider Antenna > 
U.S. Patents. 4349825, 4460896 

They -are your assurance of quality 
and_ performance 

Is Factory Pre-Tuning Good? 
No—It Just Does Not Work! 
Every HF mobile installation has its 
own characteristics, and the antenna 
must be tuned to fit them. Only the 
Spider™ Antenna with its patented 
tuning sleeves can be tailored by the 
user to fit his own requirements. If the 
antenna is later moved to a different 
installation, the Spider™ can always be 
re-tuned as needed. 

Beware of Cheap Imitations! 

The Most Convenient 
Antenna for 

Mobile Work 
No more stopping to 
change coils. Once 
the Spider™ Antenna —— 
is tuned for 10, 15, ; 
20 and 40 (or 75) 
meters, just switch i 
your transceiver from “—~/— 
band to band—the 
antenna will follow 
by itself. 

——— 

We Have No Dealers=Order Direct 

See Us At Dayton Hamvention, Booth #269 

MULTI-BAND ANTENNAS 
7131 OWENSMOUTH AVENUE, SUITE 263C 

CANOGA PARK, CALIF., 91303 
|TELEPHONE: (818) 341-5460 

Reza 
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F Crystal 
> Filters 

For most Ham Rigs from: 
KENWOOD - YAESU - HEATHKIT 
Also DRAKE R-4C/7 Line, COLLINS 75S3-B/C, 

and ICOM (FL44A Twin Only) 

Finest 8-pole Construction 

ALL POPULAR TYPES IN STOCK 

CW - SSB - AM 
Phone for Information cr to Order. 

VISA/MC or COD accepted. 

FQX-TANGO Corp. 
Box 15944, W. Palm Bch, FL 33416 

Telephone: (305) 683-9587 
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__ SIGNAL GENERATORS 
VE RSE eee 

: Hewlett-Packard 608F VHF 
Generator, 10-455 MHz 
AM-CW-pulse; 0.1 to 300K 
uv. Built-in xtal calibrator for 
+/-0.1% accuracy; 
16.5x 13x21, 80 Ibs sh. 
Used-checked .....$425.00 

HP-608C, similar to ‘‘F’ except 10-480 MHz, 0.1 uv 

to 1 V output, and no xtal calibrator. Used-reparable 

With OUTPUTS. s0.2-ee,-creceae.cowseteeesteteents $265.00 

HP-606A Generator, 50 KHz to 65 MHz AM-CW in 

six bands; 0.1 uv to 3 V output. Built-in xtal calibrator 

for +/-1% accuracy. 10.5x19x 13.5, 50 Ibs sh. 

Used-checked ..........cccccceeeeessseeseeeeeeeee $375.00 

Prices F.0.B. Lima, 0. © VISA, MASTERCARD Accepted. 
Allow for Shipping © Send for New FREE CATALOG ‘86 

Address Dept. CO © Phone: 419/227-6573 

FAIR RADIO SALES 
1016 E. EUREKA = Box 1105+ LIMA, OHIO - 45802 
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broad in its uses. It has a real place in 
ragchewing, network operations, traffic 
handling, satellite communications, re- 

peater work, and the like. Since the 

packets are of very short duration, it’s pos- 
sible for several stations to simultaneously 
and successfully share the same operat- 
ing frequency; others on the same channel 
are not interfered with. 

There’s also a ‘‘store and forward” 
capability which enables individual packet 
stations to operate as repeaters, or digi- 
peaters, for extensive networking. An im- 
portant point to make is that a station act- 
ing as a digipeater requires no duplexers, 
due to packet’s simplex nature. Packet 
systems are particularly well suited as on- 
the-air bulletin boards, which, like more 

common RTTY boards, provide amateurs 
with a sort of information clearinghouse 
service, with public and private storage 
and forwarding of messages and bulletins. 

Use of packet with amateur satellites 

has already been achieved, but this 
method of operation should be greatly 
enhanced by the planned launch ofa fully 
dedicated Packet Satellite (PACSAT) in 
early 1987. Currently under construction 
by AMSAT and VITA (Volunteers in Techni- 
cal Assistance), the bird will reportedly 
have a four megabyte memory. A ground 
station can send a message intended for 
another station to the satellite; PACSAT 
will store the message in its memory until 

the other station checks in and retrieves 
his messages. Thus, it functions as a sort 

of ‘‘flying mailbox.” 
HF packet has taken a back seat to VHF 

work to date. Still, experimental HF packet 
communications, especially on 10 and 28 
MHz, has proved its viability, though the 
need to develop better HF operating 
techniques is apparent. AMRAD, the 
Amateur Radio Research and Develop- 
ment Corp., has plans for a ‘‘packet adap- 
tive modem’’ that can change speeds, 

over the range 75-1200 BPS, to deal with 
the QRM and QRN experienced on HF. 

The Future. Packet already does some 
‘‘neat’’ things, as we've seen. But being a 
digital, smart, and fairly inexpensive mode 
of communications, we've only been given 
a hint of what could come. 

On the horizon is an enhanced protocol 
that will allow much more sophisticated 
networking among stations, one with the 
ability to intelligently repeat the packet 
frame along a route between the sending 
and destination stations, regardless of the 
distance involved. Such advanced com- 
munications may make use of ‘‘gateway”’ 
stations that computer-link two com- 
munications networks. While packet gate- 
way stations already are in use, eventual- 
ly users of local VHF networks might use 
gateways to connect to an international 
packet radio network. This capability could 
even enable worldwide data communica- 
tions from that little VHF hand-held talkie 
currently hanging from your belt! 

More sophisticated, computer-con- 
trolled bulletin board and remotely oper- 

ated computer services are on the hori- 

zon, too, and some of these may incor- 

porate features of digitized voice and 
video to add some real flair to two-way 

communications. 
Packet can have a big future role to play 

in terms of public service and traffic han- 
dling. Packet is ideal for providing hard- 
copy, large volume networked data com- 
munications, over any distance, with por- 
table or even hand-held transceivers. 
There’s a real need to develop techniques 
for participation in search and rescue 
operations, natural disasters, athletic 
events, races, and the like. 

In this short orientation we've only brief- 
ly touched on what packet is and what can 
be done with it. For more information on 
packet, dig into the increasing number of 
operating and technical articles and col- 
umns featuring packet that appear regu- 
larly in CQ and the other amateur radio 

magazines. Check out what’s going on 
with the TAPR and Vancouver Protocols; 
read up on new packet interfaces, soft- 
ware, and terminals offered by amateur 
radio equipment suppliers; stay current 
with a subscription to one of the several 
packet newsletters; and look for new 
packet-oriented handbooks at your 

dealer’s and in the CQ Book Shop. 
The main thing, of course, is to realize 

that while packetis still on the ground floor, 
it seems to be on an elevator ride to the top 

in amateur radio—certainly no ‘‘flash in 
the pan.”’ Eventually you’ll want to stop 
reading about packet and do something 
about it, pushing that ‘‘up button” for an in- 
teresting ride to the top. 

Good Reading 
Since our focus this month is on packet, 

we'll concentrate on sources of packet 

and computer information which you 
should find useful. We’ve mentioned a few 
of these sources previously in the column, 
but they bear repeating. 

AMRAD Newsletter. This newsletter is 
published by the Amateur Radio Research 
and Development Corporation, P.O. 
Drawer 6148, McLean, VA 22106-6148. 
AMRAD is a worldwide, tax-exempt scien- 
tific and educational organization of over 
500 amateur radio and computer ex- 
perimenters. One of AMRAD’s goals is to 
collect and disseminate technical informa- 
tion, and it does this through its newsletter. 
Recent issues of the “‘AMRAD Newslet- 
ter’ have been heavy with packet topics. 
Though technically oriented, the newslet- 
ter articles are nevertheless quite read- 
able by the beginner in packet and other 
new-technology areas. 

The newsletter is sent to members 
monthly, and it can also be mailed to clubs 
onan exchange basis. Basic membership 
is $15 per year. For more information, con- 
tact AMRAD at the above address. 

Gateway. This is the ARRL’s packet 
newsletter, intended to be a ‘‘news 

source”’ rather than a technical publica- 
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tion. The concept is for the editor to bring 
together notes and development efforts 
from the various sources of packet infor- 
mation which flow into ARRL head- 
quarters. These sources include overseas 
and domestic packet club newsletters, the 
FCC and IARU technical conference 
minutes, bulletin board SYSOPs, and the 
like. A 25-issue domestic subscription to 
the newsletter is available for $6 to ARRL 
members, or $9 to nonmembers. Subs are 
available from the ARRL, 225 Main Street, 
Newington, CT 06111. 

Richcraft Engineering Publications. Robert 
M. Richardson, W4UCH, has published a 
definitive two-volume packet book, Syn- 
chronous Packet Radio Using the Soft- 
ware Approach. Volume 1 covers the Van- 
couver Protocol, while Volume 2 covers 
the AX.25 Protocol. Each volume is avail- 
able for $22, while separate program disks 
for the TRS-80 Models I, III, and lV micro- 
computers are available for $29 each. 
W4UCH takes a ground-breaking new 

approach to packet radio, using software 
to replace the hardware found in the Tuc- 
son and Vancouver TNCs. By eliminating 
much of the Specific TNC hardware, and 
using a ‘‘host’’ personal computer to per- 
form necessary functions, packet installa- 
tionis simplified and cost is reduced. The 
book represents an encyclopedia of 
packet information for both the newcomer 
and oldtimer alike. It should be of con- 
siderable interest to those who wish to 
thoroughly understand the protocols, re- 
gardless of whether they will take the soft- 
ware or hardware approach in their 
hamshack. 

For additional information, contact 
Richcraft Engineering Ltd., #1 Wahmeda 
Industrial Park, Chautauqua, NY 14722. 

Packet Status Register. This is the official 
publication of the Tucson Amateur Packet 
Radio Corporation (TAPR), one of the 
groups that got the packet ball rolling in the 
early days. TAPR is a nonprofit scientific 
and development corporation which exists 
for the purpose of designing and develop- 
ing new systems for amateur radio packet 
communications, and freely disseminating 
the results of such research to the 
amateur community. Both hardware and 
software support is provided to packet 
enthusiasts. 

The PSR newsletter is published for 
TAPR by the Minnesota Amateur Packet 
Radio group (MAPR). For information, con- 
tact MAPR, c/o Pat Snyder, WAOTTW, 
University of Minnesota Computer Center, 
208 Union Street SE, 227 Experimental 
Engr. Bldg., Minneapolis, MN 55455. For 
TAPR membership information, Contact 
TAPR at P.O. Box 22888, Tucson, AZ 
85734. Dues are $12 per year. 

FADCA > BEACON. This rather large 
newsletter is the journal of the Florida 
Amateur Digital Communications Associa- 
tion (FADCA), but it contains material 
useful to packeteers far and wide. The 
newsletter features packet news and infor- 
mation, test reports, digipeater and BBS 

news, and several regular columns. It is 

published on a monthly basis. FADCA 
membership information and newsletter 
details can be had by writing to FADCA, 
clo Gwyn Reedy, W1BEL, 812 Childers 
Loop, Brandon, FL 33511. 

An Introduction to Packet Radio. A very in- 
formative and well-written six-page in- 
troductory paper on packet was prepared 
by Geof Potter, K1LLR, for Packeterm, a 
major supplier of integrated packet ter- 
minals. This concisely written paper nicely 
describes what packet is; shows its advan- 
tages over RTTY, AMTOR, and other 
modes; explains the makeup of the 
packets themselves; illustrates the ap- 
plications to which packet is being put; 
tells what kinds of equipment are needed 
for packet operation; and provides a 
bibliography of useful packet references. 
Packeterm normally includes a free copy 
of the article in any mailing; ask for it when 
writing. Contact Packeterm, P.O. Box 835, 
Amherst, NH 03031. 

AEA Videotape. Not strictly ‘reading mat- 
ter,’’ but nevertheless this is a good place 
to note that AEA has available VHS and 
Beta formats of a videotaped packet 
presentation to a radio club by Pete Eaton, 
WB9FLW. The speaker goes through the 
basics of packet radio with overhead 
slides and hardware, and entertains ques- 
tions from the club afterwards. The tape 
takes a little over an hour to show. AEA will 
copy the tape onto your tape, if you send it 
to them, for $3.50 to cover postage and 

handling costs. For information, contact 
John Gates, AEA, Inc., 2006-196th SW, 
Lynnwood, WA 98036-0918. 

Computer Trader Magazine. CTM, already 
heavily involved in promoting computers in 
the hamshack, has steadily increased its 
packet coverage in the past year. Chet 
Lambert, W4WDR’s magazine generally 
has a couple of packet columns and ar- 
ticles in each issue. Domestic subs are 
$15 per year, and can be had by writing to 
CTM at 1704 Sam Drive, Birmingham, AL 
35235. 

PC Solutions. This is a combination cat- 
alog and newsletter for the MS/PC-DOS 
market, published by Computer Solutions, 
P.O. Box 354, Mason, MI 48854. Although 
| am not blessed by ownership of an 
MS/PC-DOS compatible computer, | found 
the newsletter chock full of interesting in- 
formation. This included details of newly 
released software, reviews of inexpensive 
but high-performing hardware and soft- 
ware packages, and listings of several sim- 
ple but useful programs—although there 
was nothing specifically for amateur radio. 

The firm also functions as a discount 
buying service, and offers a large PC/MS 
DOS library to customers at very low 
prices. For example, the firm offers an $8 
disk which contains a complete list of all 
public-domain programs offered in the 
several hundred disks stocked, along with 
brief description of each program. A ‘‘disk 
of the month club’’ is also featured. 

The ‘‘PC Solutions’ newsletter is 
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to the world’s most- 
advanced antenna system! 

WITH NOT A SINGLE 
WATT WASTED IN LOSSY 
TRAPS! (There aren’t any!) 

Hams in over 50 DXCC count- 
ries have done so already! 

res 

The DJ2UT-Multiband-Systems 
offer: 
— Maximum gain plus F/B 

ratio. with low VSWR across 
each band 
2 kW CW output power 
10/15/20/(30) 40-meter 
bands with up to 7 band 
coverage incl. WARC. bands 
with self-supporting 
“TWIN-BOOM* and boom- 

~ legths from 8 to 20 ft 
- Air-core teflon dielectric coax- 
-balun and stainless-steel 
hardware at no extra cost 
traditional Blackforest crafts- 
manship 

The DJ2UT-MULTIBANDERS 
provide the superior full-size 
monoband-beam performance 
required during the present 
sunspot minimum. 

For further information contact: 

H.J. Theiler Corp. 
P.O. Box 5369 

Spartanburg, SC 29304 

(803) 576-5566 5 

or our distributor in Canada: 
Dollard’s Radio West 
P.O. Box 58236 
762 S.W. Marine Drive 
Vancouver, B.C. V6P 6E3 

Selected dealerships available. 
See you in Dayton in April 1986 
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available for $12 for 12 issues. Write c/o 
Computer Solutions at the address listed 

above. 

Software of Note 
Lawler Microsystems. Have the urge to be 

your own ‘‘SYSOP’’? From Brian H. 
Lawler, KN@N, comes word of his 
RBBS/64 radio bulletin board software 
package for use with the Commodore 64. 
In RBBS/64 fully automated message 
storage and retrieval are provided for user- 
selectable 60-132 wpm Baudot and 
110-1200 Baud ASCII RTTY. Up to 100 
messages may be stored, and program 
upload/download is supported. Some of 
the program features include user file 
storage, a SYSOP break-in mode, as well 
as editor and system configuration pro- 

grams. 
The package includes a disk containing 

the software programs, a C-64 user port 
1/0 connector, and instructions. In addition 
to the computer and transceiver, the 

system requires a disk drive and an RTTY 
terminal unit. A printer is optional. 
RBBS/64 is billed as a ‘‘no experience 
necessary” product, one which is menu- 
driven and which does not require any 
computer programming knowledge by the 

user. 
According to Brian, he has in the works 

a Commodore 128 BBS (essentially an up- 
dated RBBS/64 with 80-column display 
and larger file capability), and a Spanish- 
language version of RBBS/64. Both of 

PACKET PICK-IT 
AEA PK-64 $199.00 

HFM-64 $ 99.00 
(1D) px-s0 $199.00 

KéKantronics 
KANTRONICS 
PACKET COMMUNICATOR $199.00 

MFJ 
MFJ 1270 PACKET $115.00 

GO PACKET! 

FM of the 80’s 

MADISON 
Electronics Supply 
3621 FANNIN 
HOUSTON. TEXAS 77004 

1-713-520-7300 OR 1-713-520-0550 
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these systems should be available by the 
time this column appears. He also advises 
that some hams are using RBBS/64 on 
packet due to its 1200 Baud capability, but 
he wants to design a specific program op- 
timized for the ‘‘near duplex”’ ability of 
high-speed simplex burst transmission. 

Other Lawler products include Speed- 
log, a high-speed logging program for the 
Commodore 64 and MS-DOS computers, 
and Data*Max, a fast-access home filing 
program for the C-64. RBBS/64 is $59.95 at 
this writing, and is available from Lawler 
Microsystems, 832 S. Jessica Avenue, 
Sioux Falls, SD 57103. 

MINIPROP. Sheldon C. Shallon, W6EL, 
11058 Queensland St., Los Angeles, CA 
90034, advises us that he has completed 
work on MINIPROP™, a comprehensive 
propagation prediction program designed 
to runon CP/M-80 systems having at least 
37K free memory. 

Shel provided us with some interesting 

information and background on propaga- 
tion prediction programs. It’s instructive to 
paraphrase Shel’s information: 

Shel wrote his first propagation predic- 
tion program in 1966 to help him work DX. 
The first program was a computerized ver- 
sion of the ‘‘cookbook’’ procedure con- 
tained in NBS Circular 462 and was written 
in BASIC on a GE timesharing computer. 
Over the next few years he revised the pro- 
gram several times to take advantage of 
improved prediction algorithms contained 
invarious NBS and ESSA publications, and 
personal correspondence with other prop- 
agation researchers. Additional program 
versions were written in BASIC, FOR- 
TRAN, and other languages for various 
computers. Shel points out that all of these 
programs predicted only signal strength. 
MUF was predicted graphically, using 
special techniques. 

In December 1982 the landmark MINI- 
MUF-3.5 program, developed by the U.S. 
Naval Ocean Systems Center (NOSC), ap- 
peared in QST. This was in Bob Rose, 

K6GKU’s article ‘‘MINIMUF: A Simplified 

MUF-Predicting Program for Microcom- 
puters.’”’ Shel points out that although 
MINIMUF used an incorrect algorithm for 

some control points that are in midnight 

sun and polar night conditions, MINIMUF 

made practical the prediction of F-layer 

MUF on personal and home computers. 
Having an accuracy of within 3.8 MHz, 
MINIMUF is actually slightly more ac- 
curate than several large-scale computer 
programs against which it was compared 

in various studies. 
Shel’s MINIPROP combined the predic- 

tion of signal levels, F-layer MUF (using im- 
provements on the original MINIMUF-3.5 
for midnight sun and polar night condi- 
tions), and E-layer cutoff frequency. Shel 
asserts that, to his knowledge, MINIPROP 
is the most comprehensive propagation 
prediction program available for micro- 

computers. 
MINIPROP is a ‘‘user supported’”’ pro- 

gram. This means that if you obtain the 

program, which is copyrighted by the 
author, you should consider sending a 
contribution in the suggested amount, in 
this case $25. Shel is not in the software 
distribution business, however, and pre- 
fers that people not send him a remittance 
for a diskette. He asks that people who 
want a copy should inquire among their 
friends and on amateur-oriented bulletin- 
board systems for the program. Shel ad- 
vises that two BBSs that he knows have 
the program available for download are 
the Napa Valley RCPM, phone number 
707-257-6502, and the G.F.R.N. Data Ex- 

change, at 213-541-2503. 
In a brief followup note from Shel, he ad- 

vises that MINIPROP is now available ina 
version that runs on computers using the 
PC/MS-DOS operating system, and may 
be found on amateur-radio-oriented bul- 

letin boards. 

In the August 1983 issue we described 
Jack Riggs, N7AM’s 5-element 80 meter 
vertical and 3-element 40 meter Quad that 
have served to put Bremerton, Washing- 
ton on the DX map. Jack has reworked his 
antenna farm to now include three quads: 
a 3-element 20 meter; a 3-element 40 
meter; and a 2-element 80 meter quad on 
a rotary tower. It’s an impressive DX 
tower. It’s an impressive DX setup, and in 
a forthcoming column we'll take a look at 

it. (Photo courtesy N7AM) 

Wrapping It Up 
We have undoubtedly overshot our 

space allocation this month, so we'll have 
to tie up any loose ends next time. To 
recapitulate, we peeked into packet this 
month, looking at what it is, how it works, 

what it does, and what the future holds. We 
also took note of some packet- and 
computer-oriented newsletters and other 
publications, and highlighted some new 
hamshack software. 

Next month we’ll continue with more 
antennas and accessories subjects of 

timely interest. See you then. 
73, Karl, W8FX 
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START COPYING CW THE EASY WAY! 
**Start copying words instead of letters! ** 

**Master the standard exchange 
in just a few evenings! ** 

**Gain on-the-air confidence quickly! ** 

THE QSO-TRAINER™ Code Course - For the 
ham who already knows the code. If you have 
been a ham for a while, tried the “traditional” 

random-letter approach to code practice, and 
still don’t have the on-the-air confidence 
you’d like—this course may be exactly what 
you need. 

Easy-to-learn lessons on two 60-minute audio 
cassettes. 

Send $14.95 + $2.00 shipping and handling 
(IN residents add OVA 

AVC INNOVATIONS, INC. 
Dept. C, P.O. Box 20491 

Indianapolis, IN 46220-0491 

L | 
There are two ways you can 

operate an amateur dual band 
UHF/VHF radio: you can go 
through the extra expense and 
bother of using two antennas... 
or, you can install the new 
Larsen 2/70—the single 
antenna that brings you both 
bands. 

The Larsen 2/70 blends a 
half-wave element for 2-meter 
(144-148MHz) amateur band 
and collinear elements for 
70cm (440-450MHz) amateur 
band. One antenna serves both 
bands, and is available with 
three different mounts for any 

applications for vessels and 
base stations outfitted with 
standard Larsen BSA-K hard- 
ware. With or without a ground 
plane, the Larsen 2/70 gives 
you the highest performance 
attainable, whether you are 
using a dual band radio or two 
separate radios. 

If your radio does not have 
a built-in band splitter, we can 
even provide that. 

Performance...savings... 
convenience...and a no- 
nonsense warranty —four 
great reasons for banding 
together with the Larsen 
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mobile needs. 2/70. See your favorite 
The self-resonant design of amateur dealer or write for a 

7 MILLION TUBES the Larsen 2/70 allows mast free catalog today. 
Includes all current ob- qs 
solete antique, hard-to-find J 
receiving, transmitting, in- 
dustrial, radio/TV types. 
LOWEST PRICES. Major \ 
brands in stock. 

Unity Electronics Dept. CQ 

P.O. Box 213, Elizabeth, N.J. 07206 

COLLINS 
KWM-380 
KEYBOARD — 

Pipo Communica- 
tions Has The Key- 
board That Is Used 
With The Collins 
KWM-380 For 
Remote Entry. 

KEYBOARD-MOUNTING FRAME & SHIPPING $25 
To know more about our Touch-Tone* Encoders. 

CALL OR WRITE FOR FREE CATALOG & 
INFORMATION GUIDE. 

Pipo Communications 
P.O. Box 3435 * Hollywood. CA 90078 

213/852-1515 *AT&T 

Pipo°Gommunications’ 
Emphasis is on Quality & Reliability 
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CADDELL a 

35 Main Street 
- Poultney, VT 05764 

802-287-4055 
BALUNS CG) 

Get POWER to your antenna! Our Baluns are 3 
already wound and ready for installation in your 
transmatch or you may enclose them in a 
weatherproof box and connect them directly at Q rsen C) fi ten nas 
the antenna. They are designed for 3-30 ee ; : a 

ion. RRL Handbook s 19-9 or 
police poate ce detail), fies The Al ] lateur S Profes sional 

100 Watt (4:1, 6:1,9:1, or 1:1 Impedance -selectone) $ 9.50 See your favorite amateur dealer or write for a free amateur catalog. Unieorsed ieenamateh TR W431 piece aa es IN USA: Larsen Electronics, Inc. /11611 N.E. 50th Ave. /P.O. Box 1799/Vancouver, WA 98668/206-573-2722 Perce eae Cena UT BT erielie Mech cwetei ting IN CANADA: Canadian Larsen Electronics, Ltd. /149 West 6th Ave. /Vancouver, B.C. VSY 1K3/604-872-8517 
Universal Transmatch 2 KW (6:1, 9:1 or 1:1-selectone) 17.50 

LARSEN® KGLROD® AND KGLDUCKIE® ARE REGISTERED TRADEMARKS OF LARSEN ELECTRONICS, INC 
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DAYTON 

ampention .. April 25, 26, 27, 1986 

Personal ate Packet Radio, ARRL, AMSAT. Aegis 
FCC, Electrical Safety and many, many others. 

STeEhnical orang 

¢ New Products See, touch and feel the latest in high-tech equipment. 

¢ Giant Flea Market Starting at noon Friday, all day Saturday and Sunday. All spaces are SOLD OUT. 

¢ License Exams Novice through Extra, by reservation only. Send a completed form 610, a copy o 
your present license and a check or money order for $4.25 payable to ARRL/VEC 
Indicate the desired time. Send to: License Exam, Attn. Tom Holmes, 8830 Windblut 

Pt., Dayton, OH 45459. Deadline: March 29. 

¢ Alternate Activities HAMVENTION is for everyone. We have planned activities for the YL or you 
non-ham family members. 

¢ Special Awards Nominations are requested for “Radio Amateur of the Year,” “Special Achievement 

and “Technical Achievement” Awards. Contact: Awards Chairman, Box 44, Daytor 

OH 45401. Deadline: April 1. 

¢ CW Awards See how fast you can copy the International Morse Code (World record is 72.! 

WPWM). All participants receive an award indicating their maximum speed. 

¢ Admission Registration: $8.00 in advance, $10.00 at the door. 
Banquet (Roy Neal, KEDUE, Speaker): $14 in advance, $16.00 at the door, 
if available. 
Ladies Luncheon: $6.75. 
Last Day for advance tickets: April 5 (Canada), April 12 (U.S.). 

Housing Most motel rooms in the Dayton area have been set aside for the HAMVENTION 
Write: Dayton HAMVENTION Housing, 1980 Kettering Tower, Dayton, OH 4542¢ 
1980. NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE. 

Parking Free parking is available at Hara Arena. In addition, there will be free shuttle bu’ 
service from all major motels and designated parking lots. Parking and road info 
mation is available on DARAS 146.34/.94 repeater. 

¢ Other Information Special air fares are available on Piedmont and USAir. A free slide show abot 
the HAMVENTION is available for club meetings. Wheelchairs and handicap parl 
ing are available. For more information . . . Write: Box 44, Dayton, OH 45401 c 
call (513) 433-7720. 

This is the year for you to attend the internationally famous Dayton HAMVENTION. Come with your friends to hear enlighter 
ing forums, see the latest equipment, and visit a flea market that has everything! No matter what you are looking for, yo 
can find it in Dayton! 

HAMVENTION is sponsored by The Dayton Amateur Radio Association, Inc 



TOWERS 
by ALUMA 

HIGHEST QUALITY 
60 FL Alum, ALUMINUM & STEEL 

Crank-Up 40 Steel 
Model T-60-H Crank-Up 

¥& TELESCOPING 
(CRANK UP) 

Wk GUYED (STACK-UP) 

kx TILT-OVER MODELS 
Easy to install. Low Prices. 

Crank-ups to 100 ft. 

EXCELLENT FOR 
AMATEUR COMMUNICATIONS 

j 
t 

SPECIAL 
Four Section 50 Ft. 

Van Mounted Crank-Up 
Aluma Tower 

Over 36 types aluminum 

and steel towers made— 
specials designed and 

~4| mMade—write for details 

‘4; ALUMA TOWER COMPANY 
BOX 2806CQ : 

VERO BEACH; FLA. 32960 
(305) 567-3423 TELEX 80-3405 
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THREE OF AMATEUR RADIOS 
_ BEST KEPT SECRETS 

The finest CW keyer at any 
price, the famous 

“Kansas City Keyer'’ boasts 1500 characters of 
memory, 14 buffers and full programmability. 

“The Contesters Choice” 

This 6502 microproces- 
sor design has 32-K of 
eprom and 16-K of ram. 
Using simple user friend- 
ly programming, the 
owner can automate 

most contest operations, 
and much more. 

Complete KC-1 systems begin at only $219.95 

The "Ground Plane One” 
is a ten inch diameter, 24 

point, cast alumaloy, buss used to attach the radials 
of any vertical antenna. 

Enjoy the benefits of a professional looking 
ground system for only $24.95. 

D-LAY-5 An easy to install delay 
circuit, that works on the 

CDE/HYGAIN HAM II, III, IV, and TAILTWISTER 
rotor systems. 

This system mounts inside the control box and 
inserts a five second delay into the brake circuit. 
Only $21.95 

— ORDER OUR FACTORY DIRECT CATALOG — 

LANCE JOHNSON ENGINEERING 

P.O. BOX 7363 

KANSAS CITY, MISSOURI 64116 
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(517) 626-6044 

Mon-Thurs SSP 
8:00 am - 10:00 pm 
Fri 8:00 am - 5:00 

"he world renowned D-104 
stands alone as the performance 
leader in base station 
amateur microphones. The 
T-UP9-D104 Silver Eagle is 
also recognized for its out- 
standing beauty. 

A bright, vibrant 
appearance reflects ele- 
gance and style. All exteri- 
or parts plus the base and 
handle are chrome plated to a jewel- 
like finish. 

Mhiijuinns | | at DAYTON! 
; COMMUNICATIONS, INC. 

13313 FOREST HILL RD. 
GRAND LEDGE, MICHIGAN 48837 

SEE YOU 

Booth #317 

_ Asa result of 
of technology, this microphone 

also extremely versatile. 
Factory wired, it can be 
easily converted to elec- 
tronic or relay operation. 
Adjustable gain provides 
optimum modulation. 

The D-104 Silver Eagle 
will make any rig look as 
good as it sounds. For 

more information, see your Astatic 
dealer or write. 

Astatic Corporation : 
XM STATIT P.O. Box 120 + Conneaut, OH 44030-0210 « (216) 593-1111 

Tea In Canada: Canadian Astatic, LTD. 
1220 Ellesmere Rd., Unit 2 
Scarborough, Ontario MIP 2X5 « (416) 293-2222 
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a monthly feature by 

HUGH CASSIDY, WA6AUD 

NEWS OF COMMUNICATIONS AROUND THE WORLD 

It is the mystery and the dark way 
That make DXers weep so sore, 
They ask if sunspots will return some day 
Or possibly, come no more. 

IMi.ny are the Eternal Enigmas that 
plague DXers, and among these are the 
always unanswered questions as to why 

big-total DXers are often the old DxXers, 
why some make unflagging attacks on 
DX lists and nets, and always the ques- 
tion as to when the sunspots and 10 me- 

ters will return. 
These are some of the enigmas, and it 

was only a week back on a warm spring 
morning as we were wondering why it 
seems so many DxXers are qualified for 
the Quarter Century DXers Assn., when 
the local list-killer came storming up 
around the curve of the hill. It was his first 
visit of the year, and we thought we knew 
why he had come. We were mistaken. 

He got right to the point. ‘‘What’s get- 
ting into the Old Timer?’’ he demanded. 
“I’ve been hearing that he said a DXer 

must worry about being bumped from the 
Honor Roll by a deletion. Seems to me 
that he ought to know that you don't get 
bumped by a deletion. It’s not working the 
new countries. Isn’t that right?”’ 

Here we were, prepared to argue 
about lists—the good, the bad, the ob- 

noxious, and the unnecessary lists—and 
this one was steaming over something 
else. ‘‘Well,’’ we said cautiously, ‘‘if you 
check back far enough you might find in- 
stances where DxXers have been bumped 
by deletions. But maybe it was that the 
Old Timer was noting what DXers worry 
about in the long dark hours of the night.”’ 
The Local was quiet and we had to 
continue. 

“Let's look at it this way,’’ we said. ‘‘Do 
you worry more about losing the job you 
now have or do you worry about the one 
you'll have to get should that happen? Are 
you more concerned about a deletion 
erasing your cushion on the Honor Roll, 
or being there to make sure you catch 
every new one? Which keeps you awake 
during the long dark hours just before 
dawn?”’ We thought that this might slow 
the Local a bit, but he hardly showed any 
signs at all. We had to press on. 

“Look at it from another angle,’’ we 
struggled onward. ‘‘In personnel or labor 
relations what is the attitude often en- 
countered? Isn’t the theme usually to 

77 Coleman Dr., San Rafael, CA 94901 

Superman leaping tall buildings? No! It’s the 
Super DX Duo, Lloyd and Iris Colvin, putting up 
the antenna atop a hotel in Namibia, 
Southwest Africa. They signed ZS3/W6QL at 
this stop. Other stops were at 3D6/7P with 
A2/S8/7Q/9J, and CR8 possible. By this time 
the Colvins are headed for Visalia for the DX 
Convention. They worked 10K from ZS3, 5K 
from 7P.... we do not believe that any team 
ever worked as many DX QSOs from as many 
countries as have the Colvins. Certainly they 
are unequaled in DXing ... now or in the past. 

keep what you have and try for more? If 
you are staying put, you don’t want to lose 
anything, but if you are planning a change 
of scene, then things might be a bit re- 
versed. But in either instance you worry. 
Maybe some even enjoy it. And DxXers 
clinging to the bottom of the Honor Roll 
will learn to worry early. If they miss a 
new country, they will be off the exalted 
plateau. They worry.”’ The Local was still 
silent, still listening. 

“There is nothing wrong with your 
mathematics,’ we told the Local. ‘‘Not 
working a new country will ease you off 
the bottom of the Honor Roll. But usually 
the worry is directed towards not losing 
what you have already. And, should you 
be worried about missing a new country 
when it shows, think of what will happen 
should Peter | Island come on the air. Just 
look at some of the announced plans for 
such operations and then think of the hav- 
oc that might hit the lower edge of the 
Honor Roll should some of them be pulled 
off.’ If this one wanted to study the perils 
of the Honor Roll, we would help him get a 
close acquaintance with worry. Maybe 

we would not have to haul him farther up 
the hill to hear the Old Timer. But right 
then all we were getting was an anticipa- 
tory smile on the Local’s face. 

“Peter | Island,’ he echoed. ‘‘l’m look- 
ing forward to that one. It’s been a long 
time since | heardanew country come on 
the air, andit will be good to jump in again. 
Heck! | can’t even remember which was 
that last new country | worked when it 
showed, only that | beat all the other club 
members to be the first to work it. | intend 
to do that again. Always the ‘firstest with 
the loudest.’ That’s what the other club 
members say about me when something 

new shows.” 
We wondered if he might mention that 

he was not only the ‘firstest with the 
loudest’ but also with the ‘longest’ calls. 
But we were still thinking that the Old 
Timer was right with the premise that 
DXers do worry in the long hours of the 
night, so we decided to slip something on- 
to the Local. We thought he might need it. 

“How do you figure to work Peter | Is- 
land?”’ we asked, and the shining joy of a 
successful DXer was instantly visible on 
his face. Obviously this one enjoyed sa- 
voring the anticipation. ‘It should be 
easy,’’ he calmly advised us, ‘‘even with 
the sunspots down. First of all, even with 
the cycle down, the path is good from al- 
most anywhere in the states. Peter | is lo- 
cated at 90° west, just about straight 
south of Chicago. All | have to do is aim 
the beam south and fire. I’m not worried 
about that one, only about when it might 
show.” 

We had to think things over a bit. The 
veneer of assurance ona Big Gun Dxer is 
sometimes difficult to penetrate. ‘‘But 
what about some of the efforts we have 
heard about?” we asked. ‘‘Shouldn’t they 
make any difference?’ The Local shook 
his head. 

“Hardly at all,’’ he promised us, ‘‘l’ve 
worked them all: Marty, the Colvins, Gus, 
Dale, Danny, Sanford, Ted, Bob, Franz, 

Jim, Baldur, Bill, Al, Larry, Carl.... When 

they showed, | worked them. Every time! 
Try me. Ask any question you want to 
about them. Go ahead!”’ 

Not yet, we were telling ourselves. 
There were other questions. ‘‘How about 
that recent announcement wherein a sol- 
itary operator would try a solo landing on 
the island, operate for a couple of hours, 
toss all the gear into the ocean, and head 
back to the fishing vessel? What do you 
think of that?’’ Apparently he had not. 

After a pause he asked, ‘‘Well, what 
about it? I’ve worked ‘em all. What's dif- 
ferent about this one?”’ 

First we talked a bit about Peter | Is- 
land—how it was so far south, just over 
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THE BENEFITS OF 

° PERSONALIZED 

e Waterproof PAK Nylon 

ePROTECTS your gear 

®FIVE Colors 

¢Most gear $7.99 - 141,99 
° Add your call, $1 for 

one cover; SO¢ ea for 
two or more covers 

per reiOurCali Lr 
@©SAMPLES & Order Forms 

eSEND SASE NOW TO: 

KAGIL PO BOX 06780 
Portland, Or 97206 

CIRCLE 47 ON READER SERVICE CARD 

—GEP’s COAXIAL SALE— 
BELDEN 9913 38.00/100 ft -39/ft. cut 

No spool, saves shipping charges. 
AMPHENOL Connectors & Adaptors 

UG-21D N-type Male cable end 
**UG-21D N-type Male cable end 

PL-259 UHF Plug silver plate 
UG-146/U N plug to UHF jack 
UG-83/U N Jack to UHF plug 
UG-29A N-type barrel conn. 

**Special fit for BELDEN 9913 cable. 
U.S. Geological Survey Maps— 

Complete N.J. Index in stock + plus + 
COMPLETE STOCK, SAME DAY SHIPPING 

110-4 Route 10, E. Hanover, N.J. 07936, 201/887-6424 

2 ALR 206T 
5S 2M Mobile fe 

Call Today For This Month’s Feature 
From Your Newest Full Line 

Amateur Dealer In Reno, Nevada 

RADCO 
Radio Active Communications 

901 West 2nd Street 
Reno, NV 89503 °® (702) 329-1344 

3.00 
4.50 
1.25 
7.50 
8.50 
4.75 

Amateur Radio The magazine for Computer! 
Your #1 source of Packet info. 

t-.. received: my. moneys: worth with just one 
issue...” 

—J. Trenbick 

“always stop tp read CTM,:even though most 
other magazines |-receive (and write for) only get 
cursory.examination.....~ 

—=Fred Blechman, K6UGT. 

U.S.A. $18.00 for 1 year. 

$32.00 
$43.00 (land) - $68.00 (air) 

Mexico,;Canada 
Foreign 
(U.S. funds’only) 
Permanent(U-S. Subscription) 
Sample Copy. 

CHET LAMBERT, W4WDR 
1704 Sam Drive ¢ Birmingham, AL 35235 

(205) 854-0271 

$150.00 
$3.50 
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BIG SAVINGS 
ON LIMITED SUPPLY OF 

COMMODORE 
PLUS/4™" COMPUTERS 
AND FAMOUS BRAND DISK DRIVES 

INCLUDES 
BUILT-IN 
SOFTWARE 
for word processing, 4 
file management, &@ —= 
spreadsheets 
and 128 color graphics! 
Ideal for home or business! 
Perfect for programmers! 

Commodore® designed Plus/4™ for small 
businesses and programmers...then made 
it VERY EASY for novices to learn and use. 
For programmers, this machine has easy- 
to-use powerful commands and 60K of 
usable memory. And you can hook up as 
many as four disk drives. 

FOUR highly popular programs are BUILT- 
INTO the machine. And they quickly inter- 
act with each other! Use the FILE MANAGE- 
MENT program for mailing lists, inventories, 
personal or business files, etc. Write and 
edit letters, reports, student papers with the 
WORDPROCESSOR before final printout. 

Do the books, budgets, sales forecasts, 
profit/loss statements, etc., with SPREAD- 
SHEET program. Every time you change a 
number, Plus/4™ immediately recalculates 
entire spreadsheet. Combine the calcula- 
tions with WORDPROCESSOR text. 

Use GRAPHICS program to draw simple or 
complex shapes. GRAPHICS works with 

DISK DRIVE (Compatible with Plus/4™) 
A famous U.S. brand, but we're not permitted to 

print the name. Factory reconditioned and war- 
ranted. Intelligent, high-speed. 2K RAM, 16K 
ROM. Maximum storage of 170K formatted data; 
35 tracks. Uses 5%” floppy diskette; single sided, 
single density (double density can be used, but not 

needed). Serial interface. Second serial port for 
chaining second drive or printer. Data transfer rate 

of 400 bps. Compatible with C64, VIC 20, Sx64, 
Educator 64, C16 and Plus/4™ 

Mfr. List When New: 

Closeout Price 
Item H-1062-3553-013 Ship, handling: $8.00 

VISA’ 
Credit card customers can (7 ~~ 
order by phone, 24 hours =| MesterCord 

a day, 7 days a week NAS 1 ee 

Toll-Free: 1-800-328-0609 
s Your check is welcome! 

iAariia No delays in orders paid by check. 

Sales outside continental U.S. are subject to special 
conditions. Please call or write to inquire. 

C.0.M.B. 
DIRECT MARKETING CORP. 

Authorized Liquidator 
14605 28th AVENUE NORTH 

MINNEAPOLIS, MN 55441-3397 

r 

5 INTO YOUR 
TV FORA 
MONITOR! 

SPREADSHEET or WORDPROCESSOR, so 
you can display calculations in up to 128 
colors...or include graphics in your text. 

Touch a key to go from one built-in program 
to another. Additional software is available 
for a variety of businesses or personal uses. 
Games available, too! 

ADDITIONAL FEATURES: Data base of 99 
records. Computer holds 99 lines of text 
before it must be transferred to disk drive for 
storage. Excellent terminal for use with 
modem. Split screen and windowing cap- 
abilities. Compatible with all Commodore® 
hardware except joystick and dataset. NOT 
compatible with C64 software. 

Includes Commodore® warranty. 

mtr. List:°299.00 $ 19 
Closeout Price 

Item H-1062-5035-001 Ship, handling: $8.00 

yr 

C.O.M.B. Direct Marketing Corp. Item H-1062 
14605 28th Ave. N./Minneapolis, MN 55441-3397 

Send__Commodore® Plus/4™ Computer(s) Item H- 

1062-5035-001 at $79 each plus $8 each for ship, handling. 

Send__Disk Drive(s) Item H-1062-3553-013 at $149 

each plus $8 each for shipping, handling. 

(Minnesota residents add 6% sales tax. Allow 3-4 weeks for 
delivery. Sorry, no C.O.D orders.) 

O My check or money order is enclosed. (No delays in 
processing orders paid by check, thanks to TeleCheck.) 

Charge to my: 0 MasterCard, O VISA® 

Acct. No. = ey ee 
PLEASE PRINT CLEARLY 

Name 

Address 

City 

State: —— ZIP 

Phone Reed (eS | ee 

Sign Here 
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The WPX Program 

Mixed 
1192 K8UNP. 1195 VE6VW 
1193 OE3RE 1196 WSIAL 
1194 WS5EW 1197 DL9JI 

S.S.B. 
1779 I4UFH 1780 OESBGL 

CW 
2343 WSIAL 2346 OH1MQ 
2344 JA2IIT 2347 NK2W 
2345 YU2LCF 

Endorsements 
Mixed: 450 K8UNP, OE3RE, VE6VW, WSIAL, DLQJI. 500 

K8UNP, OE3RE, VE6VW, DL9JI. 550 K8UNP, 
OE3RE, VE6VW, DL9JI. 550 K8UNP, OE3RE, 
VE6VW, VE7EIK, DLQJI. 600 JA4BAP, OESRE, 
VE6VW, DLQJI. 650 OE3RE, VE6VW, DL9JI. 700 
OE3RE, VE6VW, DLOJI. 750 OESRE, VE6VW, 
DL9JI. 800 OE3RE, DL9UI. 850 NE6I, OE3RE. 900 
OE3RE. 950 OE3RE. 1000 OE3RE. 1050 OESRE. 
1100 OE3RE, YU2QS, KC8CC. 1150 OE3RE. 
1200 DL1AM. 1300 LA7JO. 1350 KL7AF. 1450 
I2DMK. 1800 K5UR. 1850 KS5UR. 1900 KSUR, 
N2AC. 

S.S.B.: 350 I4UFH, OESBGL, XE1AE. 400 9J2uI, I4UFH, 
OES5BGL, XE1AE. 450 I4UFH, OESBGL, XE1AE. 
500 KP4CZ, I4UFH, OESBGL, XE1AE, NE8Q. 550 
ISOQDV, I4UFH, OE5BGL, XE1AE, KE6KT, 
DL1AM. 600 ISQQDV, I4UFH, OESBGL, XE1AE, 
AC3T. 650 ISOQDV, OESBGL, XE1AE, I8HZT. 700 
ISOQDV, XE1AE, ISHZT. 750 ISOQDV, XE1AE, | 
w4uUW. 800 ISOQDV, XE1AE, W4UW. 850 
XE1AE. 900 I2KKL, XE1AE. 950 XE1AE. 1000 
XE1AE. 1050 XE1AE, KC8CC, NFOX. 1100 
XE1AE. 1150 NJOC, XE1AE. 1200 XE1AE. 1250 
XE1AE. 1300 XE1AE. 1550 K5UR. 1600 KSUR. 

CW: 350 OH1MQ. 400 ISOQDV, OH1MQ. 450 G3VQO, 
ISOQDV, OH1MQ. 500 ISOQDV, OH1MQ. 550 
OH1MQ. 600 DL1HBT, NE6I. 650 DL1HBT. 1000 
WOVEN. 1100 DL1AM. 1150 I2DMK. 1200 
LA7JO. 1450 K5UR. 1500 KSUR. 

10 meters: XE1AE, AC3T, KE6KT. 
15 meters: JA7FEN, XE1AE. 
20 meters: XE1AE. 
40 meters: SM5DAC, YU2LCF, XE1AE, KE6KT. 
80 meters: XE1AE. 

160 meters: KE6KT. 

Asia: KA7T, VE6VW, XE1AE, OK2BFX. 
Africa: XE1AE. 
No. America: | KP4CZ, AC3T, K6UXO, VE6VW, XE1AE, 

WSIAL. 
So. America: W4ZYQ, XE1AE. 
Europe: KP4CZ, AC3T, YU2LCF, VE6VW, XE1AE. 
Oceania: XE1AE. 

Award of Excellence Holders: K2VV, VE3XN, DL1MD, DJ7Cx, 
DL3RK, WB4SIJ, DL7AA, ON4QX, YU2DX, OK3EA, OK1MP, 
N4NO, ZL3GQ, W4BQY, IQJX, WA1JMP, KOJN, W4VQ, KF20, 
W8CNL, W1JR, FORM, W5UR, CT1FL, W8RSW, WA4QMQ, 
W8ILC, VE7DP, K9BG, WiBWS, G4BUE, N3ED, LU3YZ/W4, 
NN4Q, KA3A, VE7WJ, VE7IG, N2AC, WONUF, N4NX, SMOD- 
JZ, DKSAD, WDSIIC, W3ARK, LA7JO, VK4SS, K6JG, N4MM, 
I8YRK, W4CRW, SMOAJU, K5UR, KEXP. 

Award of Excellence Holders with 160 Meter Endorsement: W8CNL, 
W1JR, W5UR, W8RSW, WBILC, W1BWS, G4BUE, LU3YL/W4, 
VE7WJ, WONUF, N4NX, SMODJZ, DKSAD, W3ARK, LA7JO, 
W4VQ, K6JG, W4CRW, N4MM, SMQAJU, KF20, KSUR, 
OK1MP. 

Complete rules and application forms may be obtained by 
sending a business-size, self-addressed, stamped envelope 
(foreign stations send extra postage if air-mail desired) to CQ 
WPX Awards, P.O. Box 1351, Torrance, CA 90505-0351 U.S.A. 

20° latitude from the pole, and how some 
years the ice pack did not clear its 
shores, and even when it did, it usually 

was only a few miles away. The Local 

nodded at all of this. 
Then we mentioned how any landing 

would be difficult. Though the island was 
first sighted in 1821, it was not until a hun- 

dred years later that anyone made a land- 
ing, and that from a Norwegian research 
vessel in 1929. Another 50 years passed 
before another landing was made in 
1982, acrew froma cruise ship making a 
landing after a similar attempt in the pre- 

‘Here is Dr. Emmerich Rath, OE3RE, the first 
OE-amateur on the air after the end of the Rus- 
sian occupation in 1954. He was the first presi- 
dent of the OE-national society, a District Chief 
since 1960, and after his term as president 
from 1954 to 1960, he has been Honorary 
President of the group. He is a long-time DXer 
and holds a lot of cards for long-gone DX coun- 

tries. The QTH is in Langenlois. 

vious year had been unsuccessful. We 
mentioned that the island was of volcanic 
origin, and that a basalt flow reaching out 
into the ocean on the west side was con- 
sidered the best landing site. That not too 
much was known about the island; it was 
only 11 miles by 6 miles, and its eastern 
side was largely uncharted. Also, that 
most of the island was covered by ice 
year round. This time we had the Local’s 
attention. He was listening. 

“But it will be a new country,” he ar- 
gued, ‘‘and all you have to do is work 
them. Any DXer worthy of his certificate 
should do it without trouble. After all, the 

path is directly south, right?’’ 
Of course. DXers always think logical- 

ly. One does not attain the Honor Roll 
without a lot of deep thinking and know- 
how. Maybe even some worry in the long 
hours of the night. We thought we might 
add to that worry. ‘‘Don’t you think that 
the preparation, the size, and the makeup 
of a DXpedition will have a bearing on its 
success? Things like the number of oper- 
ators, gear, generators, antennas, oper- 

ating positions, food and shelter, and 
things like that? What do you think?”’ 

We were getting the Local close to 
where we were leading him. He was 
thinking. For a bit he didn’t even bother to 
speak. When he did, there was a different 
tone heard. 

“Well . . . well maybe there’s some- 
thing to what you say. Seems like | recall 
hearing about someone off a fishing ves- 
sel planning to activate Peter | Island, and 
that he’d only operate for a couple of 
hours. Is that what you are thinking 

about?” 
We did not bother to deny anything, but 

then again, we did not admit anything. 
The thought was that this one would enjoy 
worrying, and he was well on his way. 
“And wasn’t he from? .. .”’ the Local 
asked. ‘‘Why that country must be half- 
way around the world from Peter | Island. 
Isn’t it?” 

“About 130° removed,” we offered in 
assurance, ‘‘not quite halfway. Possibly 
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Here is JR1AIB at the operating position of 
YI1BGD in downtown Damascus. The gear is 
Drake plus an Atlas transceiver. Yasuyuki In- 
oue found the station was out of QSLs and the 
DX Family Foundation in Japan arranged to 
print and ship a hurry-up batch of QSLs to help 
needy DXers. YI1BGD says to send 3 IRCs for 
a QSL. Surface mail seems to evaporate 

enroute. 

the beam heading from the homeland will 
be somewhat above southeast, but defi- 
nitely not a north-south path. Definitely!”’ 

The Local continued thinking. One 

could almost hear thoughts thundering 
through his head. ‘‘... single operator... 
minimum equipment . . . short operation 
... dangerous sea conditions ... possible 
ice pack... the bottom of the sunspot cy- 
cle ...’’ Almost we could hear the groans 
developing. ‘‘Peter | might be. tougher 
than | thought,”’ he finally said. ‘‘What do 
you think?” 

What did we think? That DXers can de- 
velop into big worriers when given the op- 
portunity. One in the lower reaches of the 
Honor Roll learns easily to worry about 
the possibility of anew one showing and it 
not being worked by him. Add the deletion 
of a hard-earned and cherished country 
and the void is felt. One again learns that 
DXers have a lot to worry about, and 
some more so. 

The WAZ Program 

20 Meter CW 

236 JR2CFD 238 KE9SU 
237 HB9CSA 

15 Meter Phone 

228 JJ3WUG 

All Band WAZ 

S.S.B. 

2999 JA3DOT 3001 VE7HAM 
3000 DLINP. 

C.W. and Phone 

5926 WB4CSK 5930 DL2HAZ 
5927 |4FGG §931 WB5BIR 
5928 DF9ZA 5932 HB9APJ 
5929 DK3JB 

Applications and reprints of the latest rules may be obtained 
by sending a self addressed stamped envelope (37 cents) size 
4¥%2 x 9% to the WAZ Manager, Leo Haijsman, W4KA, 1044 
S.E. 43 Street, Cape Coral, Florida 33904. Applicants forward- 
ing QSL cards either direct to the WAZ manager or to a check 
point should include sufficient postage for safe return of their 
QSL cards. The processing fee for all C.Q. awards is $4.00 for 
subscribers and $10 for non-subscribers. In order to qualify 
for the subscriber rate, please enclose your latest CQ mailing 
label with your application. 
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5 Band WAZ 
Standings as of January 1, 1986 

All 200 zones worked: 

1. ON4UN 38. IV8PRK = =74. N4KG 
2. KAMQG_~—s 339. DJ6RX 18. YUCDX 
3. SM4CAN 40. OH3Y! 76. DL8MAG 
4. AA6AA 41. |4RYC 77. OK3DG 

5. W8AH 42. ZLIBIL 78. ZL1BOQ 
6. W6KUT = 43. : I4EAT 79. EAQIE 
7. EA8AK 44. ZL1BQD 80. DL7HZ 
8. LA7JO 45. TGQNX 81. DJ9RQ 
9. EA3SF 46. XE1J 82. EA5SP 

10. OH1XX 47. F5VU 83. EA2IA 
11. EA80Z 48. W3AP 84. SP3BQD 
12. WOSD 49. YO3AC 85. LZ1NG 
13. KOZZ 50. K8TW 86. N4JF 
14. ON6OS 51. XE10X_ 87. CT2AK 
15. OK38TCA 52. VE7IG 88. HB9SCIP 

16. K6SSS 53. OK1ADM 89. OK1MG 
17. ZL38GQ 54. CT1FL 90. CT4BD 
18. OK3CGP 55. WA1AER 91. VK6HD 
19. SM@AJU 56. N4RR 92. EA6ET 

20. OZ3PZ 57. UWOMF 93. VK3QI 

21. I3MAU 58. W4DR 94. LZ2DF 

22. |2ZGC 59. OKiMP 95. ON4QX 
23. 4Z4DX 60. WiNW 96. SM@DJC 

24. N4KE 61. OE1ZJ 97. CT3BM 
25. K5UR 62. HB9AHL 98. K2TQC 
26. K9AJ 63. HB9AMO 99. EA8XS 
27. SM3EVR_ 64. LA6OT 100. HAQRE 
28.1 LASS 65. UR2QD 101. SM4CTT 
29. DL3RK 66. UK2RDX 102. A71AD 
30. N4WJ 67. ZS5LB 103 EZ2CC6 
31. GMCS 68. F6DZU 104. SM4CLE 
32. SM5AQD_ 69. DL4YAH 105. LZ1HA 
33. WOMLY 70. LA7ZO 106. SM5AKT 

34. IORIZ 71. W9ZR 107. CT4NH 
35. ONS5NT =72. W1iNG 108. ZL4BO 
36. OH6BJW = 73. VK9NS 109. 11BSN 
37. OK1AWZ 

The top 14 contenders for 5 Band WAZ are: 

1. DK5AD, 199 8. LUSGV, 198 

2. JAIBWA, 199 9. W6GO, 198 

3. JASEMU, 199 10. K4CEB, 198 

4. N4WW, 199 11. W2YY, 198 

5. K6YRA, 199 12. G38GIQ, 198 

6. W8UVZ, 199 13. K7UR, 198 

7. LU8DPM, 199 14. W3GG, 198 

349 Stations have attained the 150 zone level 

““Well,’’ we hastened to add, ‘‘look at 
the bright side. After all, it was but a hun- 
dred years after Peter | Island was dis- 
covered that anyone landed on it. It took 
only half that time, 50 years, for the next 
landing. Things are improving. And one 
would hardly expect that a one-man, even 
a two-man, DXpedition would think of 
making any prior arrangements with the 
locals back home so that they could work 
each other on prearranged frequencies 
and things like that. Hardly seems possi- 
ble, not atall. Andjust because some ona 
big DXpedition a year back spent the 
available time looking for friends on a 
somewhat esoteric mode, one would 
hardly think that others might get similar 

ideas, would you?”’ 
There were a few more items to add— 

Say You Saw ItInCQ 

i 
| 
HAN 

We know some DXers who have been heard to 
say: ‘‘Those Sixes don't have big linears, they 
have big advertising budgets!’’ This is refuted 
hotly, the claim being is that all they are looking 
for are a few good DxXers. Here is Tim Chen, 
BVZA, at the operating position in downtown 
Taipei. Take a look at that T-shirt! Looks like 
the Northern California DX Foundation found 

another one! 

things like working a mediocre path back 
home, the time spent dredging down in 
the noise level for a favored call, and 

even to mention again the short time, 

possibly only hours, of some planned op- 
erations and the problems of landing 
from an inflatable boat in Antarctic seas. 

“It certainly will be a time to remem- 
ber,’’ we cheerfully said. ‘‘After all, there 
have been more people at either the 
North or South Pole than have ever been 
on Peter | Island. Think of that! Work that 
island and you will really have worked 
something difficult. Certainly it will be 
more difficult than Bouvet, and you will 
recall how over the years most every 
needy DxXer has worked that one, right?”’ 

Perhaps we were going too far. We 
really had the Local worrying. We were 
also getting the feeling that he might have 
heard enough about Peter | Island. Finally 
he raised his face, and it was not the hap- 
py, confident one that had greeted us. All 
he could say was, ‘‘Why do they do such 
things? Why?”’ 

This time we were ready. ‘‘Because 
DXers want new countries, and because 
it does seem to meet the criteria, or 
something. You might check to find out 
who supported the idea. That might help 
you to understand things. There are prob- 
ably good reasons, and after all, haven't 
we been talking about how DxXers always 
have the worries, and won't this be a 
good one? Good to worry about,’’ we has- 
tened to add. 

By this point the Local had had enough. 
And we were getting reluctant to crush 
that bold spirit often heard flaunting ‘the 
firstest with the loudest!’’’ So we asked, 
“Want to head up the hill and visit the Old 
Timer? Maybe you can ask him about 
what he meant when he said DXers worry 
about being bumped from the Honor Roll 
by deletions. Maybe even we'll be asking 
about that new country that’s coming.” 

The Local only shook his head. Let’s 
forget it,’’ he said. ‘‘l think I’ve gotten the 
idea about worrying. Do you think any 
others DXers might be worrying about 

Peter | Island? What do you think? Are 
they worried?” 

Long ago we concluded that worry is 
the territory of the young. We might admit 
that we know some grandfather types 
who worry, but as DXers, these are still 

considered youngsters. One even sus- 
pects that the cry ‘‘Don’t let ’em take it 
from you!’’ might be heard more often 
than its parallel, the wistful ‘‘Do you think 
I'll ever make it to the top of the Honor 
Roll?” or its twin ‘‘Do you think I'll ever 
even make the Honor Roll?’’ DXers show 
an unbounded faith in the future and al- 
ways believe that the sunspots will return 
... again. They expect to work every new 
country the first time it shows—always! 
And they never worry about having to 
work a new country the second time it is 
on the air. They figure they will get it the 
first time. 

The Local finally left on his weary way 
down the hill, oblivious to the beauty of 
the springtime foliage and the lush 
grasses on the hillside. As he disap- 
peared around the curve of the hill, we 

were thinking that maybe we'd just drift 
up the hill and visit the Old Timer. We 
thought we might ask if he thought we had 
a chance to work Peter | Island the first 
time it showed. Maybe we’d even ask 
whether DXers should worry about their 
totals being reduced by deletions and if 
they might be bumped off the Honor Roll. 
But then again, we had to tell ourselves 
that those on the Honor Roll have special 
worries. But we had to admit to our- 
selves, as long as we were carrying on 
this two-way conversation, that Peter | Is- 
land might prove to be something inter- 
esting. Perhaps very interesting. But that 
we'd worry about it some other day. 

50th Anniversary WAZ 
W4KA, Leo Haijsman, the guardian of WAZ, 

reminds DXers that a special WAZ certificate 
is being offered for working the 40 zones dur- 
ing 1986, this to commemorate the 50th anni- 
versary of WAZ. There will be a plaque given to 
the first winner of the anniversary award. Se- 
quentially numbered certificates starting with 
#1 will be awarded to all winning the WAZ-50. 
The regular WAZ application form can be us- 
ed. All contacts, SSB or CW, on 10, 15, 20, 40, 
80 meters are valid. The WARC bands 12, 17, 
30 meters are not. Write to W4KA with SASE 
for forms and full information. (Also see the 
rules in the February 1986 issue of CQ.) 

The International DX Convention 
Amateurs from the People’s Republic of 

China will be at the big International DX Con- 
vention at Visalia late in this month of April. The 
usual attendance by overseas amateurs is ex- 
pected, and it will all come together April 18th 
to 20th at the Holiday Inn in Visalia. 

Frank Cuevas, W6AOA, is the Grand Chair- 
man again. The Southern California DX Club is 
the host club for this gathering. Jim Rafferty, 
N6Ru, will conduct the DX Forum, and Dick 
Norton, N6AA, will preside at the Contest (DX) 
Forum. There will be other seminars and lec- 
tures. Lloyd and Iris Colvin will be home from 
their African travels for this gathering. 
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The Western Pennsylvania DX Assn has been 
among the top DX clubs for years. How does 
that happen? It’s the officers and here they are 
for 1986. In the back row from the left is Trea- 
surer Don McDaniel, KJ3Q; President Mike 
Zilavy, KC3MR; and DX Consultant Doug 
Stark, WA3CGE. In the front are Jan Ditzian, 
KX2A, and Newsletter Editor John Getz, AD8J. 
Al Houston, N2MA, and Mike Cheppoinis, 
K3MC, missed the photo session. The club re- 
peater is at 145.37 MHz and covers the tri- 

state area around Pittsburgh. 

Hotel reservations are best made by going 
directly to the hotel. The registration for the 
convention is handled by Don Bostrom, N6IC. 
Until the end of March registration is $38.00, 
and then it goes to $40.00. 

This is a DX convention, nothing but DX. 
Over the years some DxXers note that the rea- 
son for attending might change. Initially one 
goes to learn about DX and meet other DXers. 
Later it seems that one goes to meet DX 
friends from around the world. There is nothing 
to compare with meeting a DX friend from 
overseas for the first time. You can meet a lot 
of them at these international DX meetings. It 
is a gathering which emphasizes again that 
DxXers are the true internationalists of amateur 
radio, or anything else for that matter. 

Dropped, or Deleted! 
Many and mysterious are the ways of 

DXing. Some say that this is true of many DX 
things that happened in the past. But if one per- 
sists, one may learn of the Eternal DX Truths, 
though it probably won’t do much but to inform 

you. 
Some months back there was mention of 

Wrangell Island and how no one ever worked 
it. Jim Maxwell, W6CF, who knows most every- 
thing about DX, notes that there is another and 
earlier instance such as Wrangell, this being 
mentioned in QST for June 1955. All that is 
said, among other things, is that Wallis and 
Futuna Islands (FW8) will be a new country and 
Tannu Tuva is deleted. As is the case with 
Wrangell Island, you will not find Tannu Tuva 
anywhere in the DXCC country list. No one 
ever worked it and got credit for it. The routine 
is that if someone gets a credit for a country, it 
is listed as ‘‘deleted’’ when removed. If no one 
worked it, it is ‘‘dropped’’ completely—not 
even mentioned in an historical footnote and 
remembered only by old DXers as ‘‘the only 
one | ever missed!” 

Where is—or was—Tannu Tuva? Not in the 
South Pacific. If you look at the map of Outer 
Mongolia, on the northern border there is a dip, 
and above there most maps will show the city 
of Kyzyl. There it is. Old Callbooks show it as 
having a TT-prefix. The former Tannu Tuva is 
that part of Siberia above the Mongolian bor- 
der, Kyzyl being the principal city. The area 
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The WPX HONOR ROLL 
The WPX Honor Roll is based on the current confirmed prefixes which are submit- 

ted by separate application in strict conformance with CQ master prefix list. Scores 

are based on the current prefix total regardless of an operator’s all-time count. Honor 
Roll must be up-dated annually by addition to, or to confirm present total. If no up-date, 
file will be placed into ‘‘inactive’’ until next up-date. Lifetime Honor Roll fee $2.00, with 

no fees required for up-dates. 

2857 YU2DX 1790... N2AC 1423 WA8YTM 1156 CTILN 905 WOIE 
2767 FORM 1782 SM7TV 1415 K8LUG 1151 W7CB_ 883 WI4K 
2574 W2NC 1675 I2PHN 1397 N5TV 1151 G4FAM = 875 VE2PD 
2501 K2VV 1668 I6SF = 1384 PY40D 1131 YU2CQ 869 NE6I 
2426 K6JG 1650 IBYRK 1322 N6JM 1126 YU4YA 856 K7CU 
2346 K6XP 1644 YUTAW 1317 SM6DHU-~ 1110 SMOAJU 853 DF6EX 
2271 VE3XN 1637. I2PJA 1283 KL7AF 1090 N4IB 849 JH8BNYK 
2166 W4BQY = 1632 W8CNL 1268 PY1APS 1079 N8BJQ 834 |OAOF 
2150 N4MM_ 1620 K9BG 1263 ISOLYN 1074 K2POF 824 PY1DFF 
2134 WSDWQ_ 1614 W@SFU 1255 DK5AD =: 1063 KC8CC 804 KX1A 
2075 YU2TW 1597 KF2O0 1243 N4NX 1028 W5PWG 801 SV1PL 
2042 N4NO_ 1586. I3ZKD 1231 W6OUL 1016 N2AIF 799 KO2Q 
2014 YU7BCD 1531. WING) 1226 I2MQP 1007 Al6Z 752 JH4UVU 
1931 N9AF 1530. YU7KV = 1224 N6AW 1002 3A2LF 749 OE1KJW 
1929 N6JV 1518 K7NN = 1220 LA7JO 950 W6YMH_ 745 VE6VW. 
1876 N6CW 1516 WA1JMP 1191 YU7AJD 947 WD4RAF 719 K8HF 
1869 K5UR 1514 INSANE 1189 JH1VRQ 923 VESADA 650 JO1BMV 
1855 N4UU 1505 W9NUF 1181 K2QF 911 Alg8S 633 N3KR 
1792 YUIDZ 1473 K6ZDL 1168 WB8ZRL_ 907 YU1SZ 607 KL7VZ 
1792 YU7BPQ 1457 EA2IA 

2701 FORM 1573 W9DWQ_ 1130 NJOC 995 WB8ZRL 767 K3IXD 

2267 WZV 1546 PAOSNG 1128 W9NUF 992 HI8GB = 759 WB6SRK 

2120 K6JG 1525 N4NO 1108 W2CC 967 LA2TO 755 WO4L 

2089 K6XP 1524 W4BQY_ 1099 N5TV 948 KKOL 744 EA5BCX 
2047 ZL3NS 1372 N2SS 1091 KC40V 942 XE1XF 715 I8WYD 
2021 IOAMU 1370 WA4QMQ__ 1083 ZP5JCY 933 K9LIG 714 SMOAJU 

2011 K2POA 1348 CT4NH 1079 I8KCI 923 K5RPC 704 K8ZZU 

1961 K2VV 1339 KF2O0 1078 ZP5RS 908 |OSGF 698 KK5P 

1937 N4MM — 1334 VE1YX 1078 XE10X 908 CT4UW 692 XF4MDX 

1757 IBYRK = 1303 CHIE =1075 11POR 904 WA2FKF 687 W6YMH 
175A l4ZSQ 1287 WF4V_ 1073 N6FX 902 W3GXK 680 K9BQL 

1736 CT1UA 1266 IENOA 1060 TG9GI 898 N4IB 662 TI2KD 
1735. WOYDB- 1228 l2MQP 1045 KL7AF 896 PY4VX 659 |4UFH 

1699 WD8MGQ_ 1212 PY3BXW 1032 KC8CC 878 WI4K = 654 EA8AKN 

1688 . OZ5EV 1204 W3ARK 1029 N2AC 866 PY40D 649 AI6Z 

1657 YU7BCD 1173 WA4OIB_ 1025 JH1VRQ 862 CTIBY 646 OESBGL 

1633 l2PJA 1164 W1NG_ 1023 EA2IA 857 VE2PD 621 AG2K 

1602... I6ZJC = 1158 W2NC_ 1017 l4LCK 836 WOULU 618 CTIBWY 
1596 I8KDB 1147 G4CHP 1016 KC8YM 809 W4UW_ 615 N2AIF 

1593 K5UR 1142 AC2J 

2346 W2NC_ 1551 N2AC 1130 JEIJKL 852 I7PXV_ 689 OE1KJW 
1915 N6JV 1486 N4MM_ 1122 HYRL 846 AK2H 659 VE4AEX 
1907 WA2HZR-_ 1482 K5UR 1108 PY40D 825 NN4Q_ 654 WOJIE 
1843 K6JG = 1436 I6SF 1102 KA7T 818 Al6Z 648. W9PWM 
1828... K2VV 1422 LZ1XL 1101 IT9VDQ_ 811 N2AIF 645 PA3CKO 
1795 W8KPL 1376 VO1IAW 1097 NS5TV 800 JHIVRQ 643 N41B 
1779 N4NO 1329 W4WJ 1011 IT9VDQ_ 790 YU2CQ 633 ZS6BCR 
1765 W9DWQ_~ 1290 K9QVB 1006 W1NG 769 G4FAM 628 W6YMH 
1739 K6XP 1281 YU3NP 995 KF2O 765 ...WDSIIC 614 KQ8J 
1736 W3ARK 1241 N4YB 960 K8LUG 755 P N4NX 611 VE1ACK 
1702 W4BQY 1177 K6ZDL 943 KL7AF 725 . SMOAJU 606 JA2JCW 
1678 G2GM_ 1162 l2DMK 919 K2POF 723 SMSDAC_ 605. LA7JO 
1608 YU7BRD 1159... N6FX 918 AK9Z 717 F6HKD 604 NE6I 
1598. . VE7CNE 1156 W9NUF 883 DJI1YH 692 KN7K 603. K8YRK 
1592... DLIQT 1137 EA2IA 

was made an autonomous region of the USSR 
in 1944. In 1961 it became an Autonomous So- 
viet Socialist Republic. You might also note it 
as being in WAZ Zone 23, a bit different than 
expected. Over the years this has been a point 
of interest, especially when China was not 
available for the Deserving. 

WECF also notes that Little America was 
‘‘deleted”’ in the September 1948 QST and all 
of Antarctica added as a country. It might also 
be noted that the Honor Roll on that date hada 
total of ten members—eight W’s and two G’s. 
Top of the Honor Roll was 190 countries and 
bottom was 165. 

The use of ‘‘deleted”’ or ‘‘dropped’’ seems 
to have been used interchangeably over the 
years, though the present practice is to use 
“deleted’’ when the country has been worked 
and ‘‘dropped”’ when it has not. ‘‘Dropped”’ 
countries will not be found in the deletions. 

This might wind up a discussion that started 

about a year back among DXers when W6AM 
became a Silent Key. There have been two 
countries on the DXCC country list which were 
never worked for credit: Wrangell and Tannu 
Tuva. Subsequent to their being dropped, they 
have been worked by DxXers, but as it is often 
said, ‘‘too late, too late.” 

Aruba 
This Netherland Antilles Island became in- 

dependent at the start of the year, and the pre- 
fix P4 was turned over to it. This prefix was pre- 
viously used as a prefix for special events in 
the Antilles. Now it belongs to Aruba. There will 
be five islands remaining in the Netherland An- 
tilles group, and among them will be Curacao, 
Bonaire, and St. Maarten. 
W1BIH was down in the Caribbean during 

the first part of this year and as usual showed 
ina number of DX tests. In the ARRL February 
CW test he signed PU9J. You might also catch 
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ASTRON — SALE! 

THE-VHF SHOP orrsé, ORDERS & 

-800-HAM-7373 
FOR THE BEST DEAL IN TOWN CALL THE BEST 

Call (717) 752-4470 
Information & Pa Residents 

SSB ELECTRONIC 
RS-7A 45.0 RS-35A —=-403,75 K6001 6 To 10 DBM RCV CONV. —115.%5 
teap. CA. Rea NUMBER AROUND 1-800-HAM-7373 K2001 2 To 10 DBM RCV CONV. 115.85 
RS-12M 78.95 VS-35M_~—s156.95_- ff CUSHCRAFT AOP-1 OSCAR PAK-133.5° RINGO RANGER Il (2-220-440)-33.5° SOR See See der eee 
RS-20A 79.98 = RS-S0A_— 179.98 f] KENWOOD TS-940S/AT - CALL US! YAESU FT-757GX - CALL US! CONV.G.F.FRONT END AND DBM 159.98 
RS-20M 96.45  RS-5OM 203.25 KENWOOD TR2600A H.T.-CALL US! —_ YAESU FT-726R- CALL US! TV-144-28-10 10W 2MTX XVRTR 209. 
VS-20M 114,95 VS-50M 223,95 TV-432-28-10 10W 70cm XVRTR 299.95 

KENWOOD YAESU — Factory AUTHORIZED = TV-220-28-10 10W I14MXVATR = 269.95 
KLM FACTORY AUTHORIZED DEALER _ OEALER CALL FOR THE BEST DEAL ep eon Aya eS ar ae 

2M16LBX,220-22LBX,432-30LBX-90.00 CALL _US FOR AMERICA’S LOWEST HE RADION FULL LINE 0X-432 PREAMP NF. <.5db 130.95 
BRI aGiaa 2M-220-108 8 PRICE ONALL YOUR KENWOOD NEEDS MUTERACTO! (WON DAYTON 1985 N.F. CONTEST) 
435-18C-110.5° 435-40C¥-144.50 DO YOU OWN AN ICOM VHF XCUR? DX-1296S PREAMP NF. .Sdb 156.95 

DO YOU WANT TO IMPROVE THE RECEIVER = 9X-2320 PREAMP NF. < 8db 166.9 
CUSHCRAFT - TRY OUR MUTEK FRONT END BOARD. _PA-2310 1269/1296 10W LINEAR AMP. 275.95 

KENPRO ROTORS Sew Sas re 200% YOU'LL BE GLAD YOU Dip! _ LT-28S 1296 10W LINEAR TRANSVERTER 
KR400/KR500 125.95/154.95 75 ay1 _ g4.00 a 26745 APCB211/251 RD FRONT END 143,98 MIF 610.95 
KR-5400/KR-S600 247 50/309.95 de “8 FOR ICOM 211 OR 251 LSM-24 1269-2 OSCAR MODE L XMIT CONV. 

R-3 - 250. 40-2CD 267.46 RPCB271 FRONT END FOR 168.5 9 1W 
HENRY AMPS OTHER MODELS IN STOCK — CALL {COM 271A OR 271H OUTPUT, 2M.1.F. 299.95 

if y BOR ean cae APOB2AS FRONT END FOR 149.%5 MICROLINE 13 %2W 2.3GHZ XVRTR SYSTEM 

2002A/2004A Less Relay - 1250./1350. CUE DEE THE SWEEDISH BOOMER = cing sos 6MTR PREAMP g4.9s  MICROLINE 13 3W 2.3GHZ XVRTR SYSTEM, 
3002A/3004A Less Relay - 2100/2100, USED BY MANY TOP ‘10'CONTESTERS — sina.144S 2MTR PREAMP 4.95 2M.LF. 675.9% 

144-15AN 2MTRISEL. 75.95 — 100WRF SWITCHED, N.F.<Idb,GAIN 15db.  SLA-13 2304 3W AMP 285.9 
NYE-VIKING SBLA144E 2MTR MAST MOUNT R.F. 

MB-V-A $489.95 PARABOLIC SWITCHED PREAMP,250W THRU POWER, MAST MOUNTED PREAMPS: 
A DOBTORTIWGTRANSVERTER gages NF. <Idb1SdbG 169.  MV144V 250W R.F.SWITCH WITH 12V 
(eee aa OS CONV. Bigs GLNA 433 70CM MAST MOUNT RF. SWIT- SUPPLY INTERFACE 175.95 

MIRAGE . : CHED PREAMP,50W THRU N.F.<Idb MV432V 150W R.F.SWITCH WITH 
1296 DUAL TUBE AMP CAVITY 439.95. G = 15db 172.95 INTERFACE 185.95 

A1015 - 235.5° C-22A - 85.95 — 2PORT POWER DIVIDERS (2-220-432) 50.°%° | GFBA-144E 2MTR MAST MT. PREAMP, 1KW = MV-144S-01 1KW THRU PWR WITH 
B23A - 83.95 C-106 - 169.95 4PORT POWER DIVIDERS (2-220-432) 55. THRU POWER G=15db N.F.<.8db WITH SEQUENCER 309.95 
B215 - 245.50 C-1012 - 246.95 1296 2PORT DIVIDER 57.95 AMP SEQUENCER 289.95 MV-432S-01 500W THRU PWR WITH 
B108 - 149.95 D-24N - 177.59 1996 4PORT DIVIDER goes  GLNA-432E 70cm MAST MT PREAMP, 500W — SEQUENCER 319,95 
aaTemosates DuGiON 27020 “8 THRU, G=15db N.F.<Idb. WITH AMP. MV-1296S 100WTHRU PWR WITH 
Sari peeianies shee 1269/96 DISH FEEDS 89.5 SEQUENCER 299.5 SEQUENCER 349.95 
Ae a = pee: 2304 DISH FEEDS 89.5 2mtrxvrtrsarehere Call for Quotes OTHER HIGH QUALITY PRODUCTS IN 

“1 - 99. MP-2 - 99. 1296 SLUG TUNERS 65.95 STOCK-CALL FOR CATALOGUE 

TONNA F9FT ANTENNAS 
TONNA 902 ANTENNAS ARE HERE CALL FOR QUOTES 

OTHER GREAT, HIGH PERFORMANCE ANTENNAS BY TONNA (CALL FOR SPEC. SHEET!!) 

FREE UPS On Mutek And SSB Products! 

TERMS:Prices are subject to change without 

notice. Some COD's may require a deposit prior to 

5 EL. 6 METER YAGI 69.95 13 EL. 2MTR YAGI 59.64 1269/1296 Quad Array 339. 95.! 

21 EL. 70cm YAGI 56% 23 EL. 1296/69 YAGI 46.25 19 EL. 70cm YAGI 44.95 cepted. All TetUinsvsubjoct!(lo- 18% Nandini 
(ATV MODELS IN STOCK) 17 EL. 2MTR SUPER YAGI ee 00 ~~ 2MTR OSCARTWIST 65.95 Orders placed will be considered firm. Refunds will 

70cm OSCARTWIST 68.95 = EL. 1296 SUPER YAGI 2x9 EL. (18el) . not be issued in cash or bank credit, but will be 
issued for future purchases. All prices FOB Moun- 
taintop, PA or origin and do not include shipping 
unless indicated. We are not responsible for 
damages by delivering carrier 

MCIVISAIC.O.D. 

2x19 EL.(38el.) z 
WATCH OUR AD FOR NEW LINES!! FOR STACKING Fienig cones canter ett 

RD -1, Box.570 HOURS: Monday thru Friday 10:00 a.m. - 
Berwick, PA 18603 Saturdays 10:00.a.m. - 1:00 p.m. 

ee CIRCLE 59 ON READER SERVICE CARD 

19 el OSCAR ANTENNA a & 70cm ON A COMMONBOOM-GREAT 
pcb cee aoe eave ear eta te 78.82 

4:00 p.m. 
See You At Dayton! 

Co 

KPAS 1 WATT 70 cM ATV TRANSMITTER BOARD 
@ APPLICATIONS: Cordless portable TV camera for races & other public service 

events, remote VCR. etc. Remote control of R/C airplanes or robots. Show home 
video tapes. computer programs. repeat SSTV to local ATVers. DX depends on 

antennas and terrain typ. 1 to 40 miles. 

FULL COLOR VIDEO & SOUND on one small 3.25x4" board 

RUNS ON EXTERNAL 13.8 VDC at 300 ma supply or battery 

TUNED WITH ONE CRYSTAL on 426.25, 434.0. or 439.25 mHz. 

2 AUDIO INPUTS for a low Z dynamic and line level audio input found in most 

portable color cameras. VCRs. or home computers 

@ APPLICATION NOTES & schematic supplied for typical external connections 

packaging. and system operation 

© PRICE ONLY $159 delivered via UPS surface in the USA Technician class 
amateur license or higher required for purchase and operation 

WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? A TV set witha 
TVC-2 or TVC-4 420-450 mHz to channel! 3 downconverter. 70 cm antenna. and coax 

cable to receive Package up the KPAS. add 12 to 14 vdc. antenna. and any TV 

camera. VCR or computer with a composite video output Simple. eh? 

CALL OR WRITE FOR OUR COMPLETE CATALOG & more info on atv 
downconverters. antennas. cameras. etc.. or who is on in your area 

TERMS: Visa. Mastercard. or cash only UPS COD by telephon: or mail Telephone 

orders & postal MO usually shipped within 2 days. all other chec~ 3 must clear before 

shipment. Transmitting equipment sold only to licensed amate rs verified in 1984 

Callbook. Calif. include sales tax 

CIRCLE 118 ON READER SERVICE CARD 
(818) 447-4565 m-f 8am-6pm pst. 

2522 Paxson Lane 
Arcadia CA 91006 

P.C. ELECTRONICS 
Tom W60RG_ Maryann WB6YSS 

CIRCLE 93 ON READER SERVICE CARD 
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CQ DX Awards Program 

S.S.B. 

1450 KA80UT 1453 G4VZQ 

1451 AC8T 1454 K9AB 

1452 KG6IP 

651 I7PXV 652 K9AB 

S.S.B. Endorsements 

310 OK1MP/315 300 WE6NLG/304 

310 ZS6LW/314 275 WD8PUG/294 

310 W9BW/314 275) W9ONUF/293 

310 YU1DZ/313 275 K1VHS/292 

310 K4X0/312 275 N1ALR/282 

310 K6XP/311 275 KOHQW/276 

310 KQ9AB/311 215 VE5FX/275 

310 EA21A/311 250 KS0Z/274 

300 K8NA/308 Mobile K9DCJ 

300 KV2S/307 3.5/7 MHz N1ALR 

C.W. Endorsements 

310 N6AV/315 275 EA21A/297 

310 DL7AA/315 275 K1VHS/281 

SilOy. K9AB/313 275 W9ONUF/280 

310 K4X0O/311 200 I7PXV/216 

300 OK1MP/308 1.8 MHz OE1KJW 

300 WB4RUA/300 

Total number of active countries is 315. The basic award fee 

for subscribers to CQ is $4. For non-subscribers, it is $10. In 

order to qualify for the reduced subscriber rate, please en- 

close your latest CQ mailing label with your application. En- 

dorsement stickers are $1.00. Updates not involving the issu- 

ance of a sticker are made free when an s.a.s.e. is enclosed 

for confirmation of total. Rules and application forms for the 

CQ DX Awards Program may be obtained by sending a busi- 

ness size, No. 10 envelope, self-addressed and stamped, to 

CQ DX Awards Manager, Billy Williams, N4UF, Box 9673, 

Jacksonville, FL 32208 U.S.A. DX stations must include extra 

postage for air-mail reply. Please make all checks payable to 

the awards manager. 

him as W1BIH/PJ2 outside the test periods. 

Should you need a QSL for the call used in the 

past but not this year, P42u, all of those shown 

above go to W1AX (SASE needed). 

Heard Island 

Jim Smith, P29JS, in his newsletter notes 

that the ships that visited there a few months 

back hada bit of trouble getting away. One ves- 

sel took a lot of help, including a Japanese ice- 

breaker, to escape the ice. Jim also notes that 

the plans are to have a permanent base on 

Heard in the future, and things should improve 

for DXers when that comes off. 

There has been a Public Broadcasting Sys- 

tem program ‘'Voyage to the White Volcano,” 

which tells the story of the 1983 expedition. 

While a lot of the footage is not about DXing or 

amateur radio, there is some and you should 

recognize Al Fischer, K8CW, in some of the 

shots. As these programs do keep coming 

back, you might watch for it. 

If you are awake at that hour, you might try 

checking in on the P29US activity, 0630Z at 

14220 kHz, and possibly learn of some of the 

current DX activity. 

WPX 
With all the new prefixes coming online, one 

WPxer was heard to mutter that he did not 

care whether or not the sunspots ever re- 

turned. Though that might not be a universal 

feeling, there are some who rush to the shack 

at every possible moment looking for new pre- 

fixes. You may run out of new countries, but it 

does not seem possible you will ever run out of 

prefixes. 

Norm Koch, K6ZDL, who runs the WPX pro- 

gram, reports that the business was brisk in 

1985. There were WPX certificates issued as 

follows: CW WPX 40; SSB WPX 78; Mixed 

Modes WPX 55; WPNX 3; VPX 7; and Award of 

Excellence 8. Regretfully Norm notes that 

there were some disqualifications for failure to 

forward QSLs to the authorized CQ checkpoint 

or for falsifying, altering, or even counterfeit- 

ing QSL cards. 
In 1985 the WPX file was computerized for 

those claiming over 1000 prefixes. The com- 

puterization helps to keep down duplication 

and some other problems. While some have 

suggested that all the files be put into the com- 

puter for WPX below the thousand mark, no de- 

cision has been made on this because of the 

amount of time it would entail. Those who 
might wish a copy of their printout, and this is 

available only to those over the 1000 WPX 

mark, write to Norm and get the details and 

cost. He changed residence a few months 

back, something always dreaded by a Dxer, 

but the post office box address is still the 

same. 

Eighty Meter DX 
N6AN has been noted in some club bulletins 

as pointing to the 80 meter DX season coming 
with the bottom of Cycle 21. This is one season 
that does not come every year, but while it is 

here, DXers working the low frequencies want 
to make the most of it. 

As the band does not run all the way up to 
4000 kHz in all areas, it helps to know the fre- 
quencies where DX stations may be lurking, 
impatiently waiting for your call. Hal, N6AN, 

says to try: 

Phone DX 
(kHz) 

3500-3600 3790-3810 

CW (kHz) 

Africa (most) 
LU/CE 3500-3750 3740-3750 
Asia (most) 3500-3600 3790-3810 
Australia 3500-3600 3690-3700 
Canada 3500-3725 3750-3800 
Europe (non-USSR) 3500-3600 3750-3800 
USSR 3500-3600 3640-3750 
India 3650-3700 3675-3700 
Japan 3500-3550 3793-3803 
New Zealand 3500-3600 3775-3825 
South America (most) 3500-3600 3775-3800 

This will narrow things down a bit, and if you 
are working for any of the awards, the time is 
near to really clean up. Once you have nailed 
them, you can spend the rest of the cycle tell- 
ing others how easy it was. 

IRCs 
From time to time there is mention of a 

country not accepting IRCs for postage. Have 

no doubt, as this does happen. Also, have no 

doubt that they should. 
Years back when we were in that post office 

trade we took up the matter of the USSR not 
showing in a list referring to IRCs. We went 

right to the one in charge at L’Enfant Plaza, 

writing on official post office stationery, of 

course. Specifically, we asked if some coun- 
tries do not honor IRCs and why. We got a 

quick answer. 
In the case in question, the USSR, we were 

told that the USSR was not shown in the table 
to which we referred only because they had 
not established an IRC rate for airmail service. 
Otherwise, any country in the world has to ac- 
cept IRCs. It is part of the Universal Postal 
Union Treaty, and if you plan to move mail be- 
yond your own borders, you had better belong 

to the UPU. 

Incases where they are refused, it is usually 

because of unfamiliarity. In some instances 

checked out, the postal clerk did not know 

what the coupon was. It might be a bit difficult 

to believe, but window clerks can go years 

without ever selling an IRC. On the other hand, 
there are a number of postal items which are 
seldom asked for. One recalled from way back 
was international reply double postals. No one 

ever asked for them. 
So what do you do when someone rejects 

your IRC? You can talk to the person in charge 

of the postal unit and, if necessary, ask that the 
postal manual be brought out, the index “'Inter- 
national Postal Union Coupons”’ be located, 
and the reference read. Or, you can find a 
place where a DXer lives and do your business 

there. Come to think of it, itis hard to recall any- 
one but a DXer ever buying IRCs. However, 
they are good everywhere. Now that you know 
it, just make sure you convince all those others 
who do not. On the other hand, IRCs go for 80¢ 
now at the local outlet. Tossing in a handful of 
IRCs to ensure a needed QSL can be expen- 

sive. 

Travelers Century Club 
For longer than some old-time DXers can re- 

member, DXers have been considered by 
some of the uninitiated as being a quart low in 
their unending search for DXCC countries. 
Who has not heard the questioning incredulity: 
“What? Three hundred and fifteen countries? 
There are not that many in the world!’’ Maybe 
not for the common folk who only acknowl- 
edge those in the United Nations, and they only 
have 159 members. But it is time for DXers to 
move over a bit. The Travelers Century Club 
based in Los Angeles has their own competi- 
tion, and they have 308 countries! And many 
will be familiar to DXers. 

To gain credit in the TCC you have to do 
more than work them. You have to visit them. 
And they do include on their list familiar places 
such as Bouvet, Fernando de Noronha, San 
Andres, Pitcairn Island, North Korea, and such 

exotic stops. One clever fellow has been off 
visiting all the South African homelands in the 
anticipation that those homelands will become 

TCC countries. 
The top country traveler stands at 299. This 

resident of Akron, Ohio went out to Bouvet to 
gather that one as a counter, but the sea was 
too rough to land. He will have to try that one 
again. Another top contender is figuring out 
how to get into Albania. One club member tried 

to get that counter by swimming ashore froma 

boat. A bullet bouncing nearby dictated a quick 
change of objectives—back to the boat. One 
sneaky type added North Korea to his total by 
crawling under the conference table at Pan- 
munjom, the table sitting astride the dividing 

line. 
One top TCCer has been working at the proj- 

ect for 28 years. Somehow a lot of this has a fa- 
miliar overtone. Maybe we met some of these 
TCCers along the way. DXers! We are not 

alone. 

Some Springtime DX Notes 
Needed countries vary depending on lo- 

cale, and it is sometimes surprising to find that 
Europeans have difficulty with the Pacific and 
the JAs with the Caribbean. But get to the real 
difficult ones, and they start falling close to- 

gether. The DXPress out of Europe finds ZA, 
3Y, 70, VU-A, and XV as the top five in mixed 
modes, and ZA, YA, 70, VU-A, and 1S in CW. 
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| The DX Bulletin in the list compiled some 
months back found in the mixed modes the 
need running from ZA, 70, 3Y, VU-A to XV. 
Some of these countries have been on most 
everybody’s list for years. Some in the top ten 
at one time were garden-variety DX. These 
might include YA, XV, XW, 5A to note some. 
Even the Andamans had a number of stations 
back about 15 years or so. Things change, in- 
cluding needed countries. 

The FCC a couple of months back tightened 
up some loopholes by stipulating who cannot 
avail themselves of third-party communica- 

tions. This is to plug the gap whereby those 
with suspended amateur licenses continued to 
be on the air via phone-patches, someone 
else’s rig, and things such as this. It’s all in Part 
97.114(c). 

Elsewhere we mentioned Tannu Tuva. QRZ 

DX notes that UAOYM has been heard at 7015 
kHz after 0250Z as well as RVOYF at 7006 kHz 
from 0230Z. LAQWT is with an Italian Antarctic 

effort and has been heard from Terra Nova Bay 
in the Ross Sea. Jon Erik Fadnes has been 
heard signing 3Y9QWT, and if you worked him, 
QSL to his home QTH; his home call is LAQWT. 
Jon has also signed JWOWT and JX9WT on oth- 
er efforts. Mostly he works CW and should be 
heard well into the spring here, though winter 

comes early there. The 3Y call did get some at- 
tention, but it is Antarctica. 

Some of the older DX types might recall 
Maria Theresa and other interesting events. It 
might be interesting to note that it still showed 
onsome NOAA as late as 1978 on Chart 2683 
In 1983 the location was moved from 
151°13W to 136°39W after a study of the log 
from the New Bedford whaler Maria Theresa, 
and its report of sighting the island in 1843. 

The sunspot cycle continues to decline, 
though there was a brief upsurge just before 
the end of the year. Pat Hawker, G8VA, writing 
in the RSGB Radio Communications maga- 
zine, noted that recent cycles have bottomed 
in mid-year. Thus he asks the question, ‘‘Did 
Cycle 21 bottom last June or is the bottom to 
come this June?’ Of course it could come 
some other time, but it does seem the end is 
near. It is something like ten years since the 
last bottom. The cycle is supposed to run 11 
years, but that is not always the exact period. 
Sometimes shorter, sometimes longer, but 11 

is a good average. 
What do you do? Head for the lower frequen- 

cies. There is a lot of action to be found at the 
bottom of the cycle. Inside DX reports FB8Y, 
FT8XA, UI8BAA, ZD7AL, 5L2EQ, and UH8HAI 
recently heard on 40. QRZ DX notes CU2CE, 
EA8ADP, EI1CN, FO8LQ, RAQOFA, TF5TP, and 
a lot more on 80. Even 160 has a lot going. 

On the daily basis the words of W6PHF, mut- 
tered through a full beard in the depths of Sili- 
con Valley, should always be remembered. 
“Check WWV at 18 minutes after the hour. Get 
the Alpha and K Indexes. If the Alpha Index is 
below tenand the K Index two or lower, you will 

work DX. When the figures go up, the DX goes 
out.” Listen, and if the Alpha is over ten, and it 
can goas high as 100, anything over ten will in- 
dicate poor conditions. Get the Alpha below 
ten and the K two or lower and you have real- 
time DX information. You can analyze a lot of 
information, but it will be a bit difficult to find a 

better instant DX appraisal than the WWV 
reports. 
With the cycle at a low, one canstill point out 

the eternal truth that DXers need information. 
DX knowledge is layered on old DXers. They 
accumulate it over the years. If you are thirst- 

ing after DX knowledge, check your reading 
habits. It should include QRZ DX, The DX Bulle- 
tin, and Inside DX (436 No. Geneva, Ithaca, NY 
14850) for fresh and breaking DX news. It 
should include the ‘‘W6GO/K6HHD QSL Man- 
ager List,’’ WORLDRADIO for general radio 
news, and the unequalled Westlink for inside 
information about amateur radio and radio in 
general. The W/Ks have access to DX informa- 
tion probably unequalled anywhere else in the 
world. But, as they often say, ‘‘We need it!” It 
might also be noted that if you keep your file of 
CQ magazines, you will find a lot of valuable in- 
formation on antennas in the special issues 
devoted to helping you with that needed item. 
Agoodantennais always a joy—maybe evena 
necessity. 

73, Cass, WA6AUD 

DX Ten Years Back 

In April 1976 Bill Rindone, WB7ABK, was 
signing ZK2AQ from Niue and heading for 
Christmas Island, where later in April he 
signed VK9Xx. Bill also signed A35NN from 

Tonga. The Colvins were out, even then, and 
had been signing FKOKG from New Caledonia 
and were planning YJ8 New Hebrides if they 
could get the paper problems straightened 
out. The uproar continued over the new coun- 
try of Okino Torishima with a lot of the outcry 
coming out of Japan. Rumors were being 
passed around that Clipperton might be heard 
one of those days and that two French opera- 
tors had permission to land and operate. Keep 
in mind that back then Clipperton had not been 
heard for about 20 years, give or take a couple. 
VQ9HS/3B6 was on from Agalega Island for 
two hours and eight minutes. He was using an 
auto battery for power and WN3SHX was the 
operator. 

QSL Information 
CO7GC to CO7RG 
CVBD to CX1AA 

5T5SL to DL8DF 
5U7CC to DKSKD 

CT3EU to G3PFS 5V7RW to WB4LFM 
CYBSAB to VE1ASJ 6W1LL to DL1HH 
DLIRK/CT3 to DLIRK 6W1NQ to OL1HH 
DK9KX/S9 to DK9KX 6Y3M to KT3M 
EL2AY to NSGAP 7P8BE to VESFXT 
EL2EF to KM8E 8P9AF to VE3LG! 
GIBAIJ to GI4WXA 8P9AG to KEZM 
N8AQV/HP1 to K8PCZ EL2AY to Carol McClure, 3428 
H5FXT to VE3FXT Kilrush, Arlington, TX 76014 

HP1XKR to JA7AGO ED8RSM to Box 275, Maspalo- 
HP1XKT to JA7AGO mas, Canary Islands 
J34PN to N4PN FR4DN to Mondon CD-16, Avi- 
J34UEE to K4UEE rons, 97425, Reunion Island, In- 
J87A to N4PN dian Ocean 
KHBAC to K7ZA FT8XB to M. Monseal, BP 83-F, 
LX9BV to DL7MAE 95103 Argenteuil, Cedex, France 
N5CJB/5N1 to K4ZKG FW8AF to F. Catala, BP 92, Ma- 
OH2BEN/C56 to OH2BEN tautu, Wallis Island, Pacific Ocean 
P43A to Bureau or PUSAJ JWS5AD to R. Gallion, 10772 Ave- 
PABFM/P4 to W2NHZ nida Roberta, Sprirg Valley, CA 
PA2FAS/GUB to PA2FAS 92078 
PZ5ES to KX20 KICTK/TU to c/o American Em- 
PJSJ to W1AX bassy, Abdijan, Ivory Coast 
P42J to W1AX JELPT to Box 195, Casreiwa, St. 
P44B to N2MM Lucia, West Indies 
PY4W to N2MM SV8CS to Box 123, Tante Island, 
SW2UA to SV2UA Greece 
TNSEE to F6ECE HS5AY Weldom Radio Club, Box 
TU2NG to NSGAP 472, Welkom, 9460 Republic of 
TU4BR to KN4F So. Africa 
V3CAl to KORWL HP1XKR to Takao Togashi, 4-48 
V2ACW to WB40SN Shogunno, Higashi 1-chome, Aki- 
VG1WEF to VE1WF ta-city 011 Akita, Japan 
VK2EVP/LH to JA1WSA HP1XK to Takao Togashi, 4-48 
VP2MM to ABIU Shogunno, Higashi 1-chome, Aki- 
VP2MW to WAGAHF ta-city 011 Akita, Japan 
VP2VA to VE3MJ TU2NG Carol McClure, 3428 Kil- 
VP2VEG to N6ZZ rush, Arlington, TX 76014 

W6REC/VP2M to WAGAHF VK2EVP/LH to Y. Aoki, 1793-164 
VP8GBO0 to G@BAU Kanamori, Machida City, Tokyo, 
YT7A to YU7GMN Japan 
XX9DX to VS6DX ZD8LIK to Steve Hurst, c/o BBC, 
3XBHAB to DL8CM Ascension Island, South Atlantic 
4N3AP to YU3AP ZD7XY to Box 54, St. Helena Is- 
40B1YY to YU2AKL land, So. Atlantic 

Say You Saw ItInCQ 

First licensed in 1978, Elicio Munoz L., XE10X, 
has quickly accumulated all the major DX 
Awards. Elicio has added the 5BWAZ #51 to 
his list of DXCC, Honor Roll, 5BWAS, 5BDXCC, 
and a handful of others. An economist living in 
the Mexico City area, Elicio has worked hard 
on an efficient antenna system and it shows. 
XE10X is shown here in his shack with his XYL. 

5 Band WAZ No. 51 
Elicio Munoz L., XE1OX, is the second XE to 

win one of the most difficult awards for DXers, 
5 Band WAZ. Elicio did all of this within five 
years of getting his first license, that coming in 
April 1978. 

XE10X lives in the Mexico City area and is 
an economist. He is married, and he and the 
XYL have three children in the home in Coyoa- 
can. Among other awards, Elico is a DXCC 
Honor Roll member, has 14 MHz WAZ #333 
SSB, has the WPX Award, USACA, DXCC, 
5BDXCC #1220, 5BWAZ, and a handful of oth- 
ers. SSB is the main operating mode, though 
CW is used maybe about 30% of the time. 

As is the case with many successful DXers, 
Elicio had always been looking to upgrade his 
antennas. He started with a Hy-Gain TH3Mk3, 
moved to a TH6DXX, and now uses 3-element 
monobanders for 10, 15, 20 meters, 4 phased 
verticals, and 2 bazooks for 40 meters. On 80 it 
is three bazooks pointing NE, NW, and SE. He 
has two Yaesu FT-101E’s with VFOs, two tow- 
ers with tail-twister rotors, and a long list of 
auxiliary gear. 

The noise level in the Mexico City area can 
be a problem at times, and it gave Elicio prob- 
lems in cornering all the needed 40 meter 
counters. He attended school both in the U.S. 
and Mexico, including six years at the universi- 
ty there for his advanced degree. Along the 
way he had six years studying French and two 
years each of ltalian, Russian, and Portu- 
guese. While the higher frequency beams are 
stock items, on the lower frequencies Elicio 
built the antennas himself. He is the only oper- 
ator in the family and belongs to the Mexico Ci- 
ty DX Club. This is the group that has put Revil- 
lagigedo Island on the air a number of times. 
Elicio is also the custodian for the awards pro- 
gram of the Mexico City DX Club. 

XE10X took his DX where he could find 
them, and when all else fails he keeps an ear 
onthe DX Nets. He says that on 10 meters this 
was almost a necessity, as without help it 
might have taken him three or four more years 
to corner all the needed cards. He is often 
working with the local club in contests, often 
with the club call XE1MDxX. There’s the profile 
for a successful 5 Band WAZ effort. A well- 
rounded amateur, Elicio certainly brought a 
high level of technical competence to the 
effort. 
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Contest Calendar 

| had hoped to have some information 

about the SP DX Contest which normally 

is held the first and third weekends of 
April, but my letter to the PZK has not 
been answered as of this date late in Jan- 
uary. My suggestion would be to look for 
some SP CW activity on April 5-6 and 
SSB on April 19-20. Maybe by next month 
| will at least be able to tell you where to 
send your logs if the PZK did have a con- 

test. 
A brief and quick review of our 160 CW 

Contest last January. Propagation-wise 
conditions were very good to excellent, 
and we are going to see some fantastic 
scores when the results have finally been 
tabulated. The stateside ‘‘Big Guns’ cre- 
ated their own pileups and were knocking 
off the DX by the scores. The rest of us 
had to dig for the DX in the stateside 

QRM. 
Thanks to Riki, 4X4NJ, Martti, OH2BH, 

at CT3, and Jeff, K1ZM, at ZL3GQ it was 
possible to WAC on the top band during a 
contest weekend. The other three conti- 
nental areas had plenty of activity and 
presented no problem. | was lucky to 
make it between sunset and sunrise on 
the first day of the contest. | am sure that 
dozens of the fellows also made it. It will 
be interesting to see who will come up 
with the shortest period of time it took 
them to WAC. (We’re talking about 160 
meters, fellows, something that was un- 

heard of for the average station a few 

years ago.) 
| will not go into any details about some 

of the other happenings during the con- 
test weekend. | will leave that for Don, 
N4IN, when he reports the final results. It 
was quite evident that many contesters 
from the HF bands are now flexing their 
muscles on 160. Unfortunately, the ex- 
ample set by the arrogance of a few of the 
“new kids on the block” turned the DX 
Window into a QRM jungle. We can no 
longer refer to 160 as the ‘‘Gentleman’s 

Band.” 
Deadline for the July issue is April 15th, 

and May 15th for the August issue. And as 
| keep reminding you, please send it to my 
home address. 

73 for this time, Frank, WiWY 

Tennessee QSO Party 
2100Z Sat. to 0500Z Sun., March 22-23 

1400Z to 2200Z Sun., March 23 

The Oak Ridge ARC, a member of the 

| 14 Sherwood Road, Stamford, CT 06905 

NEWS/VIEWS OF ON-THE-AIR COMPETITION 

Calendar of Events 

Tennessee QSO Party 
CQ WW WPX SSB Contest 
GARTG SSTV Contest 
Connecticut QSO Party 
DX-YL to N.A.-YL CW 
IBM QSO Party 
North American QSO Party 
DX-YL to N.A.-YL SSB 
ARCI QRP Spring CW 
Swiss Helvetia Contest 
County Hunters SSB Contest 
“Armadillo Run”’ 
Florida QSO Party 
DARC ‘‘Corona”’ 10M RTTY 
USSR ‘‘CQ-M”’ Contest 
New York State QSO Party 
ARI International Contest 
Michigan QSO Party 
CQ WW WPX CW Contest 
CLARA AC/DC ‘‘Mystery”’ 
National 6 Meter Contest 
ARRL VHF QSO Party 
ARRL Field Day 

July IARU Radiosport 
July 19-20 CQ VHF WPX Contest 

* See January CQ. 

Mar. 
* Mar. 

Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
May 
May 

May 
May 4 
May 

May 
May 

May 

May 
May 
My 31 - 

June 
June 

Tennessee Council of Amateur Radio 
Clubs, is again directing this year’s party. 
The same station may be worked on each 
band and each mode, mobiles in each 
county change. Tenn. stations may work 
in-state stations for QSO and multiplier 

credit. 
Exchange: RS(T) and QTH. County for 

Tenn.; state, province, or country for oth- 

ers. 
Scoring: CW contacts are worth 1.5 

points; phone contacts 1 point. 
Tenn. multiply total QSO points by sum 

of states (50) + VE Districts (7) + Tenn. 
counties (95) worked. (DX contacts count 
for QSO points only.) 

Out-of-state stations multiply total 
QSO points by sum of Tenn. counties 
worked (maximum of 95). 

Mobile and portables can add 500 bo- 
nus points to their final score for each 
county operation outside their own coun- 
ty (minimum of 10 QSOs per county). 

Frequencies: CW—1815 kHz and 50 
kHz up from bottom of each band. 
Phone—1860, 3980, 7280, 14280, 
21380, 28580. Novice—3725, 7125, 
21125, 28125 (minimum of 10 mins. on 

each band or mode change). 
Awards: First-place certificate to three 

Tenn. categories—Phone, CW, and Nov- 
ice—and each state, Canada, DX, and 
out-of-state Novice. Four plaques go to 
the top Tenn. home station, mobile, port- 

a monthly feature by 

FRANK ANZALONE, WiWY 

able, and out-of-state station. Entries sub- 
mitting logs with at least 25 contacts will 
also be rewarded. 

Use aseparate log foreach bandanda 
dupe check sheet if you make over 100 
contacts per band and mode. You can 
submit logs for each mode only or com- 
bine phone and c.w. 

Include a large SASE with your entry 
and mail before May 1st to: Oak Ridge 
ARC, Att.: Mel Wardell, W4PJ, P.O. Box 
489, Oak Ridge, TN 37831/0489. 

(Received too late for the March issue, 
but included here for stateside readers, 
where CQ is usually received before the 
above date of this event.—ed.) 

GARTG SSTV Contest 
0000-0800 & 1600-2400Z Sat., April 5 

0800-1600Z Sun., April 6 

This is the seventh worldwide SSTV 
contest sponsored by the German Ama- 
teur Radio Teleprinter Group. Use all 
bands, 3.5-28 MHz, in that portion of the 

bands used for SSTV. Exchange must be 
made in the SSTV mode exclusively. 

Exchange: Callsign, RST, and message 
number. GARTG members will include 
their 5-figure membership number. Add 
50 bonus points for each member 

worked. 
Scoring: Ten points for each contact. 
Multiplier: Each country of the ARRL 

and WAE list. Each district in JA, PY, 

VE/VO, VK, W/K will be considered as a 

separate multiplier. The same continent 
and countries are only valid once on each 
band. 

Final Score: Total QSO points x coun- 
tries x continents worked plus bonus 
points. 

There is an SWL section with scoring 
same as above. 

The full report, sent and received, by 
the station logged must be shown. 

Awards: A year’s subscription to ATTY, 
the official organ of the GARTG, to the 
three top scorers in each group. 

Use a separate log sheet for each 
band and a summary sheet showing the 
scoring, etc. Logs must be received no 
later than two months after the end of the 
contest. They go to: Wolfgang Punjer, 
DL8VX, P.O. Box 90 11 30, D-2100 Ham- 
burg 90, Federal Rep. of Germany. 

Connecticut QSO Party 
2000Z Sat. to 0500Z Sun., April 5-6 
1200Z Sun. to 2000Z Sun., April 6 

Rest Period: 0500Z to 1200Z 

The Candlewood ARA is again spon- 
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Canadian Distributor 
A es T = a | NJ 9 Autry Eastcom Industries, Ltd. 

Irvine, CA 92718 4511 Chesswood Dr. 
CORPORATION (714) 458-7277 Downsview, Ontario, Canada M3J 2V6 

(416) 638-7995 

ASTRON POWER SUPPLIES 
¢ HEAVY DUTY ¢ HIGH QUALITY © RUGGED © RELIABLE © 

RS and VS SERIES 
SPECIAL FEATURES PERFORMANCE SPECIFICATIONS 
© SOLID STATE ELECTRONICALLY REGULATED © INPUT VOLTAGE: 105 - 125 VAC 
® FOLD-BACK CURRENT LIMITING Protects Power Supply © OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 

from excessive current & continuous shorted output. (Internally Adjustable: 11-15 VDC) 
* CROWBAR OVER VOLTAGE PROTECTION on all Models © RIPPLE: Less than Smv peak to peak (full load 

except RS-4A. & low line) 
@ MAINTAIN REGULATION & LOW RIPPLE at low line 

input Voltage. 

© HEAVY DUTY HEAT SINK ¢ CHASSIS MOUNT FUSE 
¢ THREE CONDUCTOR POWER CORD 
e ONE YEAR WARRANTY © MADE IN U.S.A. INSIDE VIEW — RS-12A 

SB pasreon 

MODEL RS-50A 

RM-A Series 

MODEL RS-50M 

19" X 5% RACK MOUNT POWER SUPPLIES 

Continuous Ics* Size (IN) Shipping 
Model Duty (AMPS) (AMPS) HXWXD Wt. (Ibs.) 

MODEL VS-50M 

RM-35A 25 35 5% x 19x12 38 

RM-50A 37 50 5a x 19x 12% 50 
© SEPARATE VOLT & AMP METERS 

RM-35M 25 35 5% x 19 x 12% 38 MODEL RM-35A 
RM-50M 37 50 5V4 x 19 X 12% 50 

Continuous Size (IN) Shipping 
MODEL Duty (Amps) (Amps) HxWXD Wt (Ibs) 

RS-A SERIES 

RS-4A 3 4 3% x 6% x9 5 
RS-7A x) 7 3% x 6V2 x9 9 
RS-7B 5 7 4x72 x10% 10 
RS-10A Ths 10 4x 7% x 10% 14 
RS-12A 9 12 4%2x8x9 13 
RS-20A 16 20 5x9x 10% 18 

Sex Axe 1 27 
6 x 13% x 11 46 MODEL RS-7A 

RS-M SERIES 
e Switchable volt and Amp meter 

Continuous Size (IN) Shipping 
MODEL Duty (Amps) (Amps) HxWxD Wt (Ibs) 

RS-12M 9 12 4%2x8x9 13 
RS-20M 16 20 5x9x 10% 18 
RS-35M 25 35 5x 11X11 27 
RS-50M 37 50 6x 13% x 11 46 

MODEL RS-35M 

VS-M SERIES © Seperate Volt and Amp Meters 
: ° Output Voltage adjustable from 2-15 volts 

¢ Current limit adjustable from 1.5 amps to Full Load 

Continuous Duty ICS* 
(Amps) (Amps) Size (IN) Shipping 

MODEL @13.8VDC@10VDC @5VDC @13.8V HxWxD Wt (Ibs) 
VS-20M 16 9 4 20 5x9x 10% 20 
VS-35M Zon lOlaey 35) 5x 11x11 29 

MODEL VS-20M VS-50M 37 22 10 50 6x 13% x 11 46 

RS-S SERIES © Built in speaker 

Continous Size (IN) Shipping 
MODEL Duty (Amps) HxWxD Wt (Ibs) 

RS-78 4x7Thx 10% 
RS-10S : 4x Thx 10% 
RS-10L(For LTR) : 4913 

RS-12S 4hzx8x9 
RS-20S 5x9x 10% 

MODEL RS-12S 
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| soring this year’s party. Rules the same 
as those used in previous years, but with 
a change in operating times. 

The same station may be worked on 
each band and each mode for QSO 
points. DX stations count for QSO points, 

but for only one multiplier. 
Exchange: RS(T), QSO number, and 

QTH. County for CT stations, ARRL sec- 
tion for others. 

Scoring: One point per contact, 2 points 
if it’s with a Novice, 3 points for Oscar 

contacts, and 5 points if you work W1QI, 

the club station. 
CT stations multiply total QSO points 

by ARRL sections, plus one DX station 
worked for their final score. Others use 
CT counties worked for their multiplier 
(maximum of 8). 

Frequencies: CW—40 kHz up from bot- 
tom of each band. SSB—3927, 7250, 
14295, 21370, 28540. Novice: 3725, 

7125, 21125, 28125. 
Awards: Certificates to the highest 

scorer in each state. A ‘‘Worked All Con- 
necticut’’ certificate to those working all 
counties. 

Mailing deadline for all entries is April 
30th to: Candlewood ARA, Att: R. Dillon, 
N2EFA, RFD #7, Noel Court, Brewster, 

NY 10509. Include a large SASE for a 
copy of the results. 

DX-YL to N.A.-YL Contest 

CW: April 9-10 SSB: April 16-17 
1800Z Wednesday to 1800Z Thursday 

This is strictly a YL affair in which DX 
YL’s will be contacting YL’s on the North 
American continent. (KH6 and KL7 are 
considered DX.) 

All bands may be used. However, 
cross-band, Nets, repeaters, or contacts 
with OM’s do not count. The same station 
may be worked on each band and mode 
for QSO credit. Phone and CW are sepa- 
rate contests and require separate logs. 

Exchange: QSO no., RS(T), and state 
province, or country. 

Scoring: One point per contact. Your 
multiplier is determined by the number of 
states, VE provinces, and DX countries 
worked. Counted once only, not once on 
each band. 

There is a power multiplier of 1.25 for 
stations using 150 watts or less on CW, 
300 watts PEP on SSB. 

Final Score: Total QSO points times 
(states + provinces + countries) x 
power multiplier if any. 

There is a penalty for each duplicate 
contact removed from the log by the Con- 
test Committee of three additional and 
equal contacts. 

Frequencies: CW—3555, 7055, 14055, 
21195, 28195. SSB—3955, 7255, 14295, 
21395, 28595 (plus or minus 15 kHz). 

Awards: Four Cups will be awarded to 
the 1st place winners, DX and N.A., on 

both phone and CW. And two Plaques to 
the highest combined CW/phone scores 
for DX and N.A. Certificates to the 2nd 
and 3rd place DX and N.A. winners. 

Submit separate logs for each contest. 
Include a summary sheet showing the 
scoring, transmitter power, and other es- 
sential information. The usual signed 
declaration is also requested. 

Entries must be postmarked no later 
than May 5th and received no later than 
May 28th. This year they go to: Mary Lou 
Brown, NM7N, 504 Channel View Dr., An- 

acortes, WA 98221. 

1985 Results 

CW Winners 

NA DX 

WD4NKP Gold Cup CT1YN 
VE1BWP 2nd Place I2KYM 

WD8MEV 3rd Place VK3KS 

SSB Winners 

WD4NKP Gold Cup DJGEK 
WD5FQX 2nd Place |O2KYM 
KM8E 3rd Place GM4YMM 

CW and SSB 

WD4NKP I2KYM 

IBM QSO Party 
0000Z Sat. to 2400Z Sun., April 12-13 

This contest is open to present, retired, 
and immediate family member employ- 

ees of the IBM Corp. Competition is 
worldwide, but for single operator sta- 
tions only. The same station may be 
worked on each band and mode for QSO 
credit. Competing stations will call ‘CQ 
IBM.” 

Exchange: RS(T), QSO no. and IBM divi- 
sion, and location. (Retirees use ‘‘re- 
tired’’ for their division.) 

Scoring: One point per QSO with same 
country, 3 points with another country in 
same continent, 5 points with another 
continent. 

Multiplier: Determined by number of dif- 
ferent countries and USA areas worked. 
US is divided into 4 areas: (1) W1, W2, 
WS. (2) W4, W5. (3) W6, W7. (4) W8, W9, 
WO. 

Frequencies: CW—3560, 7030, 14060, 
21060, 28060, SSB—3760, 3892, 7060, 
7260, 14260, 21310, 28560, plus or 
minus 10 kHz. 

Awards: Diplomas to first three winners 
in each category and area. Plaques to 
first-place winners in each category and 
area. A super plaque to the overall top 
scorer. Special QSL card to all who sub- 
mit a log. (Three categories: CW, SSB, 
and Mixed. Three areas: USA, Europe, 
and other overseas areas.) 

Mailing deadline is May 15th. North 
American entries go to: Roger R. Root, 
KC7LZ, 6851 N. Skyway Drive, Tucson, 
AZ 85718. All other countries’ entries go 
to: J. Motte, F6HMuJ, 1185 Route de La 
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Colle, 06570 Saint-Paul, France. It is rec- 
ommended that you write to one of these 
people for more detailed rules. 

North American QSO Party 
1800Z Sat. to O600Z Sun., April 12-13 

To fill the void caused by the ARRL 
dropping its annual QSO Party, the Na- 
tional Contest Journal is promoting this 
activity. The initial plans are for a CW par- 
ty with an SSB mode later if interest war- 
rants. 

Activity will be on all bands, 10 through 
160, single operator only. 

The exchange will be your name and 
QTH; state, province or country. 

Scoring, total QSOs times the sum of 
U.S. states, VE provinces, and N.A. coun- 

tries worked on each band. 
Any station may be worked for QSO 

point credit but only North American sta- 
tions have multiplier credit. 

Other details are rather skimpy at this 
writing. As a matter of fact, | don’t even 
know where you should send your logs. 
Hope to have that information and more 
details next month. 

ARCI QRP Spring CW Contest 
1200Z Sat. to 2400Z Sun., Apr. 19-20 

Participation is open to members and 
nonmembers. Operating time is limited to 
24 hours out of the 36-hour period. The 
same station may be worked on each 
band for QSO and multiplier credit. 

Exchange: RST and state, province, or 

country. Members will include their QRP 
number; non-members their power. 

Scoring: Contacts with a member 5 
points, with a nonmember in the same 
continent 2 points, but 4 points if on a dif- 
ferent continent. 

There is a power multiplier as follows: 
4 to 5 watts output— x 2 
3 to 4 watts output— x 4 

2 to 3 watts output— x 6 
1 to 2 watts output— x 8 
Less than 1 watt out— x 10 
Over 5 watts output—check log. 
There is a bonus multiplier of x 2 for 

stations using solar or wind power. And 
x 1.5 if using battery. 

Final Score: Total QSO points x 
(states + provinces + countries) worked 
on each band, x power multiplier x bo- 
nus multiplier if any. 

Frequencies: 1810, 3560, 7040, 14060, 
21060, 28060, 50360. Novice: 3710, 
7110, 21110, 28110. 

Awards: Certificates to the highest 
scorers in each state, province, and 
country with two or more entries. Scores 
will be credited for the annual ‘‘Triple 
Crown’’ QRP award. Also a special certif- 
icate from Adrian Weiss, WORSP, to sta- 
tions using less than 1 watt. 

Use a separate log sheet for each 
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band and a summary sheet showing the 
scoring and other essential information. 
Scoring sheets are available from 
KAS5NLY. Include a large SASE with your 
request. Include an SASE if you desire re- 
sults of contest. 

Logs must be received no later than a 
month after the end of the contest and go 
to: QRP ARCI Contest Chairman, Eugene 
Smith, KASNLY, P.O. Box 55010, Little 
Rock, AR 72225. 

Swiss Helvetia Contest 

1300Z Sat. to 1300Z Sun., Apr. 26-27 

The Swiss usually try to activate some 
of the rare Cantons, so this offers a good 
opportunity to build up your totals for the 
attractive Helvetia Award. Confirmation 
of all 26 Cantons is required. Only con- 
tacts made after January 1, 1979 are 
valid. 

All bands may be used, 1.8-28 MHz, 
phone or CW (but not the new WARC 
bands). The same station may be worked 
on each band for QSO and multiplier 
credit, but only on one mode, either 

phone or CW. 

Exchange: RS(T) plus a_ three-figure 
QSO number. Swiss stations will also in- 
clude two letters identifying their Canton. 
Abbreviations of the Cantons are as 
follows: AG, Al, AR, BE, BL, BS, FR, GE, 
GL, GR, JU, LU, NE, NW, OW, SG, SH, 
SO, SZ, TG, Tl, UR, VD, VS, ZG, ZH. 

Scoring: Each HB contact is worth 3 
points. The sum of Cantons worked on 
each band is your multiplier (a possible 
total of 26 on each band). 

Final Score: Total QSO points multiplied 
by the sum of Cantons worked on each 
band. 

Awards: Certificates to the top scorers 
in each country and each USA and Cana- 
dian call area. 

Indicate a Canton in a separate col- 
umn for each band the first time it is 
worked. Check your log for duplicate con- 
tacts and include a summary sheet show- 
ing the scoring and your name and ad- 
dress in block letters. The usual signed 
declaration is also requested. 

Mail your log within 30 days to: USKA 
Traffic Manager, Walter Schmutz, Gan- 
trischweg 1, CH-3114 Oberwichtrach, 

Switzerland. 
Applications in the form of QSL cards 

for the Helvetia Award go to: Max Bind- 
schedler, HB9MX, Strahleggweg 28, 
CH-8400 Winterthur, Switzerland. 

Only five entries were received from 
North America last year, probably due to 
very poor propagation: VE1AIH 2184 
points, VO1AW 960, KA2DYB 105, W4YN 
90, and WA3UXW 3. 

Florida QSO Party 
May 3, 1400Z-1900Z Saturday 

May 4, 0001-0500 & 1500-2300 Sunday 

This is the 20th annual QSO Party 
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sponsored by Florida Skip. The same sta- 
tion may be worked on each band and on 
each mode. Phone and CW are separate 
contests and require separate logs. FL 
stations may work other FL stations, but 
for QSO points only. 

Fla. stations are divided into two 
classes. Class A—Portables and mobiles 
operating outside own county using 
emergency power of 100 watts or less 
output. Class B—All other single and 
multi-operator stations. 

Exchange: RS(T) and QTH. County for 
FL; state, VE province, or country for 
others. 

Scoring: For Florida—One point per 
QSO. Multiply total by sum of states (49), 
VE provinces (12), and DX countries 
(maximum of 27) worked (maximum mul- 
tiplier of 88). Class A stations multiply 
total score by 1.5 factor. 

Out-of-state—Two points for each FL 
contact. Multiply total by FL counties 
worked (maximum of 67). 

Frequencies: CW—3555, 7055, 14055, 
21055, 28055. SSB—3945, 7279, 14279, 
21379, 28579. (Also 160 and 2 meters.) 

Awards: Certificates, both phone and 
CW, to the top single operator score in 
each state, province, and DX country, 
and each FL county. There are five 
plaques as follows: to the top single 
operator in FL and out-of-state, both on 
CW and SSB, and to the FL club with the 
highest aggregate score. 

There is the usual disqualification 
clause for taking credit for excessive 
duplicate contacts and multipliers and 
other infractions. 

Include a summary sheet showing the 
scoring and all essential information, in- 
clude a dupe sheet for entries with 200 or 

y ANTENNA IMPEDANCE 

Siieasd] MATCHING NET FORK 

AUTOMATIC 
SWR 

PUSH-BUTTON 
ANTENNA SELECTION 

25:4 
VERNIER DIAL 

Discover this durably built, feature 
® pocked MB-V-A Antenna Tuner. You'll find 

a operating conveniences that make anten- 
Bona tuning a snap. The MB-V-A is value 

engineered to do the 
job over wide operat- 
ing ranges. Compare 
quality, features and 

Maximize Power Transfer. Match 
your transmitter output impedar 

to almost any Breane system for 
maximum power transfer 

Pi Network. Low Pass Pi Network tuning — 1.8 to 
30MHz. Heavy duty. silver plated continuously 
variable inductor with 25:1 vernier dial. 7000 volt 

variable capacitor and 15.000v_ switch selected fixed 
capacitors on output side. Tunes 40 to 2000 ohm antennas. 

TUNE 
Also provides harmonic suppression. 

Automatic SWR. 

Precision Jewel meters. 

Antenna Switch. New!! PUSH-BUTTON antenna switching to 4 
antennas (2 coax. sngle wire and twin lead). Tuner bypass 
on first coax output. We designed this rugged switch to 
handle the power. 

3KW Balun. Trifilar wound. triple core torroid gives balanced 
to 1000 ohms and output to twin feeders from 200 

unbalanced output down to 20 ohms. 

Model Options. M8-IV-A‘ includes all MB-V-A features less 
antenna switch and balun. MB-IV-A2 is identical to MB-IV-A1 
with the addition of a triple core balun. 

i 
POWER MONITORING 

the exclusive 

WARRANTY! 

WM. M_ NYE COMPANY. INC. 

BELLEVUE. WASHINGTON. 

CAPACITORS —— 

CONTINUOUS EASY GRIP PUSH-BUTTON 
CAPACITOR SWITCH TUNING 

OTHER NYE VIKING PRODUCTS: 
Straight Keys. Squeeze Keys. 
Code Practice Sets. Electronic 
and Memory Keyers. Phone 
Patches. 2KW Low Pass Filters 
Automatic SWR and Power 
Meters for HF and 2m (plus a 
model for the blind). 200w PEP 
antenna tuner All-Band 
Antenna and more! 

Ask for a free catalog. 

Ince 

WM. M. NYE 
COMPANY 
1614-130th Avenue NE. 
Bellevue, WA 98005 
(206) 454-4524 

SEE IT FOR 
YOURSELF 
AT YOUR 
DEALER! 

NveVikit fr) 

Hands free metering of SWR. No reset or 
calibration needed. Separate power meter — 300 or 3000 
watts — automatically switched. Easy to read 2%” recessed, 
backlighted meters show SWR and power continuously. 

Please send all reader inquiries directly. 
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more contacts, and the usual signed 
declaration. 

A large SASE will get you sample log 
forms. Mailing deadline for all entries is 
June 6th to: Florida Skip Contest Commit- 
tee, c/o North Florida ARA, P.O. Box 
9673, Jacksonville, FL 32208. 

County Hunters SSB Contest 
0001Z Sat. to 2400Z Sun., May 3-4 

(Off: 0800 to 1200 each day) 

This is the 15th annual contest spon- 
sored by the Mobile Amateur Radio 
Awards Club to increase activity for the 
County Awards program. The two four- 
hour rest periods are mandatory. 

Emphasis is on mobile operation. 
Fixed stations may work other fixed sta- 
tions, but only once regardless of the 
band. Mobiles may be worked from each 
county or band change. Mobiles contact- 
ed on a county line count as one QSO but 
two multipliers. QSOs made on a Net fre- 
quency do not count. 

Exchange: Signal report, county, and 
state; country for DX stations. (Mixed- 
mode contacts are permitted providing 
one station is on SSB.) 

Points: Contacts with a fixed W/K, 1 
point (including KH6/KL7). W/K contacts 
with VEs, 3 points. W/K contacts with DX, 
5 points. Contacts with U.S. mobiles, 15 
points. Contacts with U.S. mobile team, 
30 points (both ops. participating). 

NEW PRODUCTS 

PIN DIODE T/R SWITCH 

SOLID STATE FRONT END 

PROTECTOR 

QSL FOR, FREE FACT SHEET 
DESIGN ELECTRONICS OHIO 

4925 S. HAMILTON RD. 
GROVEPORT, OHIO 43125 

614-836-3929 

AUTHORIZED KENWOOD 
I-COM RADIO DEALER 

H. L. HEASTER, INC., 203 Buckhannon Pike, Clarksburg, W. 
Va. 26301 Clarksburg Phone (304) 624-5485 or W. Va. Toll- 

Free 1-800-352-3177 

HAROLD HEASTER, KA80HX, 91 Ridgefield Place, Ormond 
Beach, Fl. 32074 Florida Phone (904) 673-4066 

NEW NATION-WIDE TOLL-FREE TELEPHONE 1-800-84-RADIO 
1-800-84-72346 

Call us for a quotation, WE WILL SAVE YOU MONEY! 

CIRCLE 25 ON READER SERVICE CARD 
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1985 All Asian Phone Contest 
North America Results 

U.S.A. 28 MHz 
3.5 MHz KISS aoe ee 1,971 

NGRO..........-. 2,964 Ma cati 
7, MHz K6EID............ 41,076 

KONAG Ce 36,281 K3Z0............ 34,542 
WOSE............ 25,317 14 MHz , a ee peice ck ane 24,786 
WDBIXE.......... 12,240 

KMIR....... 0000. 15,330 Kiki ees eee aye 9,499 
K3ZU/4.......0.. 14,579 W2FCR............ 6,579 
WA6VNR 42,702 WA6FGV 2,970 
WeBH 12,213 Kaoppz 2,788 
K1RM 11,605 
K9Z0.... 2... eee 9,964 14 MHz 
NB2P....... 2.0.00. 9,918 Dom. Rep 
NN7L...... 0.0. 5.504 HIA.............. 4,840 
W6OK 4,940 paca 
WBEX........0.0.. 3,654 VE3XN.........-. 10,388 
WMP 3,280 VE2AEU/3 . 374 
NG2x 2.871 VEICBF 210 W3BGN........... 2,160 
WA8YTM 2,160 Costa Rica 
WA7KLK 1,856 Tl2CCC............ 1,104 

N4MM ae ies S 
WA3DMH .. 1.232 nee 
KRIR 1,000 WR5M........... 151,076 
yay. 588 KM7U 212 
KW2J 513 
KA7FEF . 192 United Nations 

AUIUN............ 1,767 

Certificate winners are in boldface. 

Final Score: Total QSO points times total 
number of U.S. counties worked. 

Frequencies: 3870-3890, 7225-7250, 
14250-14285, 21360-21380, 28570- 
28600. Following spots considered 
“Mobile Windows’: 3875, 7240, 14270 
(plus or minus 5 kHz). Fixed stations must 
QSY after working a mobile. 

Awards: Plaques to the first- and sec- 
ond-place U.S. mobile, top-scoring fixed 
U.S./Canadian, DX station, and Mobile 
Team. Certificates to the top 10 mobiles, 
and to the top scorers in each state, prov- 
ince, and DX stations. 

It is suggested that you send a large 
SASE to WASDTK for detailed rules and 
logforms. All entries must be received 
by June 4th and go to: Barry Brewer, 
WASDTK, P.O. Box 65, Randolph AFB, TX 
78148. Winners will be announced at the 
County Hunters Convention and in the 
MARAC. Newsletter. (Include a large 
SASE for copy.) 

Armadillo Run 
SSB: May 3-4 CW: July 26-27 
0000Z Saturday to 2359Z Sunday 

(Rest Period 0800 to 1200Z) 

The Texas DX Society is again spon- 
soring this popular activity. This year’s 
“Run’’ is in commemoration of the Texas 
Sesquicentennial (150th year of state- 
hood). 

This promises to be the real ‘‘big’’ one, 
as their goal is to activate all 3076 U.S. 
counties, plus a newly created Armadillo 
County. The new county will be recog- 
nized from March 2 to December 31, not 

only for the two weekends of the run, but 
also available for the CQ USA-CA awards 

program. 
You will note that the dates and times 

are the same as for the County Hunters’ 
contests. The exchange and other fea- 
tures are also the same. Therefore, 
check the County Hunters announce- 
ment in this issue for the SSB weekend 
and the July issue for the CW. 

There will be special Armadillo Run 
stations on between 1300 and 0100Z Sat- 
urday and Sunday activating their as- 
signed counties on 20 and 40 meters. 

Scoring is the same as the CHC con- 
tests with the following additions. Austral- 
ian counties will also count as multipliers. 
Armadillo County, Texas counts 5 times 
QSO points. Armadillo County, South 
Australia counts 10 times QSO points. 
And any VK5 station counts 5 times QSO 
points. (Since 1986 is also the 150th anni- 
versary for South Australia, they plan to 
run joint activities with the Texas Armadil- 

lo Run.) 
There will be awards galore, more than 

can be covered in this edited announce- 
ment. | strongly advise you to send a 
large SASE to Tom Taormina, K5RC, 
12610 Barbizon, Houston, TX 77089 for a 
copy of the Armadillo Press with all the 
details and a list of Regional Coordina- 
tors. 

Logs go to: The Texas DX Society, 350 
Magnolia Bend, New Caney, TX 77357 
and must be received within one month 
after the contest date. 

DARC ‘‘Corona’’ 10 Meter RTTY 
1100Z to 1700Z Sun., May 4 

This is the second of a series of four 10 
Meter RTTY contests sponsored by 
DARC for 1986. The remaining two will 
take place September 6th, and Novem- 
ber 2nd. Activity, of course, is on 10 me- 
ters only in that portion of the band used 
for RTTY. 

Classes: Single operator, multi-opera- 
tor, and SWL. 

Exchange: RST, QSO no., and name. 
U.S. stations will also include their state. 

Scoring: One point per QSO. Use the 
WAE andARRL country list for your multi- 
plier. In addition, U.S. states, VE/VO, and 
VK call areas will be considered as sepa- 
rate multipliers. (Gee Aug. CQ for WAE 
list.) 

Final Score: Total QSO points times the 
country and call area multiplier. 

Awards:To leading station in each clas- 
sification. 

It is recommended that you use official 
log forms, which can be obtained from 
DE8BUS. Include an SASE with your re- 
quest. You can also make up your own 
and include a summary sheet with de- 
tailed information. 

Entries should be received within 30 
days after the end of the contest and go 
to: Heinz Moestl, DE8BUS, P.O. Box 
1123, D-6473 Gedern 1, West Germany. 

Say You Saw ItInCQ 



WE SHIP WORLOWIDE 

Barry Electronics Corp. For the best buys in town call: 
RLD WIDE AMATEUR RADIO SINCE 195 212-925-7000 

Your one source for all Radio Equipment! Los Precios Mas Bajos en 
Nueva York 

KITTY SAYS: WE ARE NOW OPEN 7 DAYSA WEEK. 
Saturday & Sunday 10 to 5 P.M. 

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM 
Come to Barry’s for the best buys in town. 

ONV Safety 

belts-in stock GB ICOM) 

IC—R71A, 751, 745, 27A/H, 37A, 47A, R- 7000, 
1271A,, 271A/H, 3200A, 471A/H, 735 

We Give You the Best in Amateur and 
Commercial Radios. ..Call Us. It’s 

F Jan KB2RV, Kitty WA2BAP, Mark K2CON 

“ See you at Southington, CT. April 6th 

LIMARC 20th Anniversary—April 19th et ee 

Antennas VYAESU 
FT-ONE, FT-980, FT-757GX , FRG-8800 

Cushcraft 
f FT-726R, - FT-270RH, FT-2700RH 

Meter Sita he SMART PATCH YAESU ICOM Land-Mobile H/T 
KLM Midland/Standard CES-Simplex Autopatch 510-SA Will Patch FM METZ FT-1/2/703R IC2AT Wilson Maxon Transceiver To Your Telephone Great For Mini-Products FT-2/709R/H ICO2AT Yaesu FTC-2203, FT-4703 Telephone Calls From Mobile To Base. Simple 

R600, R-1000, R-2000, TS-940 S/AT Bee eee Me Marri i) erase eet y ’ Ss pom ii TS 4308,TR-3600A, TM2570A/50A/30A PRIVATE PATCH Ill in stock 
TW-4000A. Kenwood Service/Repair. 
TH21/31/41AT, TM-211A/ 
A11A & TS-711A/811A 

FLUKE 77 Multimeter 

: © 

VoCom/Mirage/Daiwa Alinco 
Tokyo Hy-Power Power Supplies 

Amplifiers & SANTEC 
5/8\HT Gain AMERITRON AMPLIFIER AUTHORIZED DEALER ST-222/UP 

. : ST-20T 
Antennas IN STOCK Yaesu FTR-2410, Wilson or a oiyp 

S ae ICOM IC-RP 3010 (440 MHz) HT-7 . : a = ee ICOM IC-RP 1210 (1.2 GH2) pera MURGH 
VS Soldering Computer Interfaces 422, 313, 989, & 941D eer k 
— al Station, stocked: MFJ-1224 ; = ie i 
oie. AEA CP-1, PK-80, DR.DX pees 

CP-100, PK-64, Dr. QSO. 48 Watts, 68 baie fe? ; is JBC eae ae stock. Morse University SEED ESS MECIEIERS = 
MICROLOG-AIR |. Air Disk, Complete Butternut Antenna : ss SWL, Morse Coach Inventory In Stock! EAN Portable Shortwave Radios Hi 
a cae DIGITAL FREQUENCY COUNTERS eR ee HEIL ae 

Challenger, Packet Comm. % noines tae ae A EQUIPMENT He 
EIMAC B a 0-600 MHz 0-1.3 GHz 1296HH IN STOCK 5 

» 3-500Z ; Long-range Wireless ; 
572B, 6JS6C’ { Telephone for export in stock a cee Tri-Ex Towers 

i = ze% Hy-Gain T Sea |) A BENCHER PADDLES, ~ WN antennas’ end 
BALUNS, AUDIO FILTERS,| - ‘ YOR : : Roters will be 

shipped direct to F IN STOCK you FREE of gad 
AEA 144 MHz 

Ree wile Wattmeters & MIRAGE AMPLIFIERS +8. = == seers SS el you Fre oot ON 
AEA 440 MHz Elements /5"°"" = *" ASTRON POWER SUPPLIES New TEN-TEC 
ANTENNAS In Stock s Saxton Wire & Cable 2591HT, Corsair Il, Argosy Il, Century 22, 2510 

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012. a a St eee et ee 
. LARGEST STOCKING HAM DEAL We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic, New York City’s COMPLETE REPAIR LAB ON ER RSES Astron, B & K, B & W, Bash, Bencher, Bird, Butternut, CDE, CES, Collins, 

Couns iors Spec. ounec tors: TO tance Suslicias. eH 
6 53 aiwa, Dentron, Digimax, Drake, ETO (Alpha), Eimac, Encomm, Heil- 
‘Aqui Se Habla Espanol Commercial Equipment | Sound, Henry, Hustler (Newtronics), Hy-Gain, Icom, KLM, Kantronics, 
BARRY INTERNATIONAL TELEX 12-7670 Stocked: ICOM, MAXON, | Larsen, MCM (Daiwa), MFJ, J.W. Miller, Mini-Products, Mirage, 

: i. | Newtronics, Nye Viking, Palomar, RF Products, Radio Amateur Callbook, 
MERCHANDISE TAKEN ON CONSIGNMENT Micland Sugars: ua Robot, Rockwell Collins, Saxton, Shure, Telex, Tempo, Ten-Tec, FOR TOP PRICES Sere mallee busi- | Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and 
Monday-Friday 9 A.M. to 6:30 P.M. Thursday to 8 P.M. nesses, Civil Defense, Commercial Radios, Vocom, Vibroplex, Curtis, Tri-Ex, Wacom Duplexers, 
Saturday & Sunday 10 A.M. to 5 P.M. (Free Parking) etc. Portables, mobiles, | Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals , Radio 
AUTHORIZED DISTS. MCKAY DYMEK FOR | 5ases. repeaters... GoRicatlons 

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS 
DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED. 

COMMERCIAL RADIOS stocked & serviced on premises. 

SHORTWAVE ANTENNAS & RECEIVERS. 
IRT/LEX-’ Spring St. Station” 

Subways: BMT-‘Prince St. Station” Experienced 
Ta <td) . . ” ny x . ALL IND-“F” Train-Bwy. Station HELP WANTED Amateur Radio Courses Given On Our Premises, Call SALES 

Bus: Broadway #6 to Spring St. foungorol Export Orders Shipped immediately. TELEX 12-7670 FINAL Path—9th St./6th Ave. Station. 



Propagation 

The Royal Observatory of Belgium has 
published the provisional monthly sunspot 
numbers for 1985. The following are the re- 
ported monthly mean numbers: 

1985 
Jan. 16.5 July 30.8 
Feb. 16.1 Aug. 10.4 
Mar. 11.9 Sept. 3.9 
Apr. 16.1 Oct. 18.5 
May 27.4 Nov. 16.6 
June 24.2 Dec. 17.2 

The yearly mean was 17.5. This is the 
lowest level of yearly mean solar activity 
observed since 1977. 

The monthly mean values observed dur- 
ing 1985 result in the following 12-month 
running smoothed sunspot numbers, upon 
which Cycle 21 is based. 

1984 1985 
July 44 Jan. 21 
Aug. 40 Feb. 20 
Sept. 34 Mar. 19 
Oct. 29 Apr. 18 
Nov. 25 May 18 
Dec. 22 June 18 

Cycle 21 continues to decline much as 
predicted in the December Propagation 
column (see page 114). A smoothed sun- 
spot number of approximately 9 is forecast 
for April 1986. It still looks as if the end of 
the present cycle will occur sometime dur- 
ing late 1986. 

April DX Propagation 
During April 20 meters should be the op- 

timum band for DX propagation conditions 
during most of the daylight hours, and into 
the early evening hours as well. Somewhat 
fewer openings are expected on 75 meters 
compared to the winter months, but some 
fairly good DX still should be possible 
towards southern and tropical areas, es- 
pecially during the afternoon hours when 
conditions are High Normal or better. Few 
10 meter DX openings are expected this 
month, but an occasional one should be 

possible from all USA time zones towards 
South America, and from the western 
states towards the South Pacific. Be sure 
to check this band during the afternoon 
hours and when conditions are High Nor- 

mal or better. 
For a few hours after sunset, optimum 

DX propagation conditions should be 
shared between 20 and 40 meters. Good 
openings to many parts of the world are 
forecast for both bands between sunset 
and midnight, and on 40 meters from mid- 
night to sunrise. Some good DX openings 

11307 Clara Street, Silver Spring, MD 
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THE SCIENCE OF PREDICTING RADIO CONDITIONS 

a monthly feature by 

GEORGE JACOBS, W3ASK 

LAST MINUTE FORECAST 

Day-to-Day Conditions Expected for April 1986 

Expected Signal Quality 

Propagation Index........ (4) (3) (2) (1) 

Above Normal: 9, 21, 29 A A B c 

High Normal: 2, 20, 22-23, 

27-28 A B Cc c-D 

Low Normal: 1, 3-4, 8, 10, 
12-13, 17-19, 25-26, 30 AB BC C-D_ D-E 

Below Normal: 5, 7, 11, 14, 

16, 24 B-C C-D D-E E 

Disturbed: 6, 15 C-E D-E E 

Where expected signal quality is: A—Excellent opening, 

exceptionally strong, steady signals greater than S9. 

B—Good opening, moderately strong signals varying be- 

tween S6 and S39, with little fading or noise. 

C—Fair opening, signals between moderately strong and 

weak, varying between S3 and S6, with some fading 

and noise. - 

D—Poor opening, with weak signals varying between S1 

and $3, and with considerable fading and noise: 

E—No opening expected. 

HOW TO USE THIS FORECAST 

1. Find propagation index associated with particular 

band opening from Propagation Charts appearing on 

the following pages. 

nN With the propagation index, use the above table to find 

the expected signal quality associated with the band 

opening for any day of the month. For example, an 

opening shown in the charts with a propagation index 

of 3 will be good-to-fair (B-C) on the 1st, good (B) 

on the 2nd, good-to-fair (B-C) on the 3rd and 4th, fair- 

to-poor (C-D) on the 5th, etc. 

should also be possible on 80 meters dur- 
ing the hours of darkness and at sunrise. 
There is also a good chance for some 160 
meter DX openings during this same time 
period. 

Seasonably favorable propagation con- 
ditions over long paths between the north- 
ern and southern hemispheres—for ex- 
ample, to Australasia, South America, 

southern Africa, etc.—should continue 
during April on all HF bands. 

Thunderstorm activity increases during 
Aprilin the northern hemisphere, and this 
should result in increased levels of static 
onall HF bands, especially 40, 80, and 160 
meters. 

Short-Skip Propagation 
For openings between 50 and 250 

miles, use 80 meters during the day and 
160 meters at night. Between 250 and 750 
miles, use 40 meters during the day, 80 
meters at sunrise and sunset, and 160 
meters during the hours of darkness. For 
openings between 750 and the short-skip 
limit of 2300 miles, use 20 meters during 
the day, 40 meters at sunset and sunrise, 

and 80 meters during the night. Expect an 
increase in short-skip openings on 75 and 
10 meters between distances of about 500 
and 1300 miles during the daylight hours, 

HOW TO USE THE DX 
PROPAGATION CHARTS 

1. Use chart approprate to your transmitter location. 

The Eastern USA Chart can be used in the 1, 2,3, 4,8 KP4, 
KG4, and KV4 areas in the USA and adjacent call areas in 
Canada; the Central USA Chart in the 5, 9, and 0 areas; the 
Western USA Chart in the 6 and 7 areas, and with 
somewhat less accuracy in the KH6 and KL7 areas. 

2. The predicted times of openings are found under the 
appropriate meter band column (10 through 80 meters) 
for a particular DX region, as shown in the left-hand col- 
umn of the charts. A ** indicates the best time to listen 
for 10 meter openings; * best times for 160 meter open- 

ings. 
3. The propagation index is the number that appears in 

( ) after the time of each predicted opening. The index 
indicates the number of days during the month on which 
the opening is expected to take place as follows: 

(4) Opening should occur on more than 22 days 
(3) Opening should occur between 14 and 22 days 
(2) Opening should occur between 7 and 13 days 
(1) Opening should occur on less than 7 days 

Refer to the “Last Minute Forecast” at the beginning of 

this column for the actual dates on which an opening 
with a specific propagation index is likely to occur, and 
the signal quality that can be expected. 

4. Times shown in the charts are in the 24-hour system, 
where 00 is midnight; 12 is noon; 01 is 1A.M.; 13 is 1 P.M., 
etc. Appropriate daylight time is used, not GMT. To con- 
vert to GMT, add to the times shown in the appropriate 
chart 7 hours in PDT Zone, 6 hours in MDT Zone, 5 hours in 
CDT Zone, and 4 hours in EDT Zone. For example, 14 
hours in Washington, D.C. is 18 GMT. When it is 20 hours 

in Los Angeles, it is 03 GMT, etc. 
5. The charts are based upon a transmitted power of 

250 watts CW, or 1 kw, PEP on sideband, into a dipole 
antenna a quarter-wavelength above ground on 160 and 
80 meters, and a half-wavelength above ground on 40 and 
20 meters, and a wavelength above ground on 15 and 10 
meters. For each 10 dB gain above these reference levels, 
the propagation index will increase by one level; for each 

10 GB loss, it will lower by one level. 
6. Propagation data contained in the charts has been 

prepared from basic data published by the Institute for 
Telecommunication Sciences of the U.S. Dept of Com- 

merce, Boulder, Colorado, 80302. 

April 15 - June 15, 1986 

Time Zone: EDT (24-Hour Time) 

EASTERN USA TO: 

15 20 40 80 
Meters Meters | Meters Meters 

Western 12-17 (1) 05-07 (1) | 18-19 (1) | 20-22 (1) 
& Central 07-10 (2) | 19-21 (2) | 22-01 (3) 
Europe 10-11 (1) | 21-01 (3) | 01-02 (2) 
& North 11-13 (2) | 01-03 (2) | 02-03 (1) 
Africa 13-14 (3) | 03-04 (1) | 22-00 (1)* 

14-16 (4) 00-02 (2)* 
16-18 (3) 02-03 (1)* 
18-19 (2) 
19-20 (1) 

Northern 11-16 (1) | 06-07 (1) | 19-20 (1) }| 20-00 (1) 
Europe 07-09 (2) | 20-23 (2) 
& Euro 09-13 (1) | 23-01 (1) 
pean 13-16 (2) 
USSR 16-18 (1) | 
Eastern 14-16 (1) 12-14 (1) | 19-21 (1) | 21-23 (1) 
Mediter- 14-16 (2) | 21-23 (2) 
ranean & 16-18 (3) | 23-00 (1) 
Middle 18-19 (1) 
East a 22-00 (1) 

Western 12-14 (1)** | 06-07 (1) | 20-22 (1) | 00-02 (1) 
Africa 10-12 (1) 07-09 (2) | 22-02 (2) 

12-15 (2) 09-13 (1) | 02-03 (1) 
15-16 (1) 13-15 (2) 

15-17 (3) 
17-19 (2) 
19-20 (1) 

Eastern RESET 07-09 (1) | 21-01 (1) | 22-00 (1) 
&Central | 13-14 (2) 13-15 (1) 
Africa 14-15 (1) 15-16 (2) 

16-17 (3) 
17-18 (2) 
18-19 (1) 

South- 12-14 (2) 16-17 (2) | 22-00 (2) 
ern 14-15 (1) 17-18 (3) | 00-02 (1) 
Africa 18-20 (1) 

23-01 (1) I 

Central 17-19 (1) 07-10 (1) | 05-07 (1) | Nil 
& South 14-16 (1) | 19-21 (1) 
Asia 19-21 (1) i 
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South- Nil 08-10 (1) | Nil Nil 
east Asia 18-20 (1) 

Far 17-19 (1) 08-10 (1) } 04-06 (1) | Ni 
East 18-19 (1) 

19-21 (2) 
21-23 (1) 

South 15-18 (1)** | 07-08 (1) | 02-03 (1) | 02-03 (1) 
Pacific 09-11 (1) 08-09 (2) | 03-04 (2) | 03-05 (2) 
& New 15-17 (1) 09-10 (3) | 04-06 (3) | 05-06 (1) 
Zealand 17-19 (2) 10-12 (2) | 06-07 (1) | 03-05 (1)* 

19-20 (1) 12-16 (1) 
16-18 (2) 
18-20 (1) 
20-23 (2) 
23-02 (1) 

Austral- 17-20 (1) 07-08 (1) | 03-05 (1) | 04-07 (1) 
asia 08-10 (2) | 05-07 (2) | 04-06 (1)* 

10-11 (1) | 07-08 (1) 
15-16 (1) 
16-18 (2) 
18-21 (1) 
21-23 (2) 
23-01 (1) 

Carib- 11-14 (1)** | 04-06 (1) | 19-20 (1) | 21-02 (1) 
bean, 14-16 (2)** | 06-07 (2) | 20-21 (2) | 02-05 (2) 
Central 16-17 (1)** | 07-08 (3) | 21-04 (3) | 05-07 (1) 
America 10-11 (1) 08-10 (4) | 04-06 (2) | 03-06 (1)* 
& North- 11-13 (2) 10-11 (3) | 06-07 (1) 
ern 13-14 (3) 11-15 (2) 
Countries 14-16 (4) 15-17 (3) 
of South 16-17 (3) 17-19 (4) 
America 17-18 (2) 19-20 (3) 

18-19 (1) 20-22 (2) 
22-00 (1) 

Peru, 12-15 (1)** | 06-07 (1) | 20-21 (1) | 23-03 (1) 
Boliva, 15-16 (2)** | 07-09 (2) | 21-04 (2) | 03-05 (2) 
Para- 16-17 (1)** | 09-15 (1) | 04-06 (1) | 05-06 (1) 
guay, 08-09 (1) 15-17 (2) 03-05 (1)* 
Brazil, 09-11 (2) 17-18 (3) 
Chile, 11-14 (1) 18-19 (4) 
Argen- 14-15 (2) 19-20 (3) 
tina & 15-17 (3) 20-22 (2) 
Uruguay 17-18 (2) 22-00 (3) 

18-19 (1) 00-01 (2) 
01-03 (1) 

McMurdo | Nil 07-08 (1) | 01-05 (1) | Nil 
Sound, 08-09 (2) 
Antarc- 09-10 (1) 
tica 16-20 (1) 

20-23 (2) 
23-00 (1) 

April 15 - June 15, 1986 

Time Zones: CDT & MDT 

(24-Hour Time) 

CENTRAL USA TO: 

16 20 40 80 
Meters Meters | Meters Meters 

Western &| 14-16 (1) 07-08 (1) | 19-21 (1) | 21-00 (1) 
Southern 08-10 (2) | 21-23 (2) 
Europe 10-13 (1) | 23-01 (1) 
& North 13-15 (2) 
Africa 15-16 (3) 

16-17 (2) 
17-19 (1) 

Northern | Nil “| 07-08 (1) 20-20 (1) | 21-22(1) | 
Europe 08-10 (2) 
& Euro- 10-14 (1) 
pean 14-16 (2) 
USSR 16-18 (1) 

20-22 (1) 

Eastern Nil 07-09 (1) | 20-00 (1) | Nil 
Mediter- 13-15 (1) 
ranean & 15-17 (2) 
Middle 17-18 (1) 
East 22-00 (1) 

Western 12-14 (1) 07-09 (1) | 20-01 (1) | Nil 
Africa 14-15 (2) 12-15 (1) 

15-16 (1) 15-17 (2) 
17-19 (3) 
19-20 (2) 
20-21 (1) 

Eastern 13-15 (1) 07-09 (1) | 21-00(1) | Nil 
& Central 13-16 (1) 
Africa 16-19 (2) 

{18-19 (1) 
South- 09-11 (1) 14-16 (1) | 20-22 (1) | 22-00 (1) 
ern 11-13 (2) 16-18 (2) | 22-00 (2) 
Africa 13-14 (1) 18-21 (1) | 00-01 (1) 

Central 17-19 (1) 08-10 (1) | 05-07 (1) | Nil 
& South 17-19 (1) | 19-21 (1) 
Asia 19-21 (2) 

21-22 (1) 

South- Nil 08-10 (1) | 05-07 (1) | Nil 
east Asia 19-22 (1) 

Far 18-20 (1) 07-08 (1) | 03-05 (1) | 05-06 (1) 
East 08-10 (2) | 05-06 (2) 

10-12 (1) | 06-07 (1) 
18-20 (1) 
20-22 (2) 
22-23 (1) 

South 15-17 (1)** | 16-19 (1) | 00-02 (1) | 02-04 (1) 
Pacific 11-15 (1) 19-21 (2) | 02-04 (2) | 04-05 (2) 
& New 15-17 (2) 21-23 (3) | 04-05 (3) | 05-06 (1) 
Zealand 17-18 (3) 23-03 (2) | 05-06 (2) | 04-05 (1)* 

18-19 (2) 03-07 (1) | 06-07 (1) 
19-20 (1) 07-08 (2) 
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08-10 (3) 19-20 (2) 20-22 (2) | 07-08 (1) 
10-11 (2) 20-22 (1) 22-02 (3) 
11-13 (1) 02-03 (2) 

Austral- 16-18 (1) 06-08 (1) | 02-04 (1) | 04-06 (1) 03-04 (1) 

asia 18-20 (2) 08-09 (2) | 04-06 (2) Carib- 11-14(1)**] 00-06 (1) | 19-20 (1) | 21-00 (1) 
20-21 (1) 09-11 (3) | 06-07 (1) bean, 14-16 (2)**| 06-08 (2) | 20-21 (2) | 00-03 (2) 

11-12 (2) Central 16-17 (1)**} 08-10 (4) | 21-02 (3) | 03-05 (1)* 
12-16 (1) America 09-10 (1) 10-12 (3) | 02-04 (2) | 01-04 (1)* 
16-18 (2) & North- 10-12 (2) 12-15 (2) | 04-06 (1) 
18-21 (1) ern 12-14 (3) 15-17 (3) 
21-00 (2) Countries | 14-16 (4) 17-19 (4) 
00-02 (1) of South 16-17 (2) 19-21 (3) 

Carib- 11-13 (1)**| 00-07 (1) | 19-21 (1) [2t-23(a) | America | 17-18(1) | 21-00(2) 
bean, 13-16 (2)** | 07-08 (2) | 21-22 (2) | 23-04 (2) Peru, 13-16 (1)**} 06-08 (1) | 20-22 (1) | 21-03 (1) 
Central 16-17 (1)**]| 08-10 (4) | 22-03 (3) | 04-06 (1) Bolivia, 09-10 (1) 08-10 (2) | 22-02 (2) | 00-03 (1)* 
America 09-11 (1) 10-12 (3) | 03-05 (2) | 00-05 (1)* Para- 10-12 (2) 10-15 (1) | 02-04 (1) 
& North- 11-12 (2) 12-15 (2) | 05-07 (1) guay, 12-14 (1) 15-17 (2) 
em 12-14 (3) 15-17 (3) Brazil, 14-15 (2) 17-18 (3) 
Countries| 14-15 (4) 17-19 (4) Chile, 15-16 (3) 18-20 (4) 
of South 15-16 (3) 19-21 (3) Argen- 16-17 (2) 20-21 (3) 
America 16-17 (2) 21-23 (2) tina & 17-18 (1) 21-23 (2) 

17-19 (1) 23-00 (1) Uruguay 23-01 (1) 

Peru, 12-15 (1)**| 06-08 (1) | 21-22 (1) | 00-04 (1) McMurdo | 16-19 (1) 07-09 (1) | 03-06 (1) | Nil 
Bolivia, 15-16 (2)** | 08-09 (2) | 22-00 (2) | 01-03 (1)* Sound, 16-18 (1) 
Para- 16-17 (1)** | 09-10 (3) | 00-02 (1) Antarc- 16-18 (1) 
guay, 08-10 (1) 10-16 (1) | 02-04 (2) tica 18-19 (2) 
Brazil, 10-12 (2) 16-18 (2) | 04-05 (1) 19-21 (3) 
Chile, 12-14 (1) 18-19 (3) 21-22 (2) 
fe 14-15 (2) 1 22-00 (1) 

tina 15-17 (3) 20-21 ( * Indicates best time for 160 meter openi 7 ¥ pening. 
Uruguay Here a lee @ ** Indicates best time for 10 meter opening. 

02-04 4 but these will occur sporadically. There is 
McMurdo] 15-17(1) | 08-10(1) | 00-06(1) | Nil also the possibility for openings on 15 
Sound, 16-18 (1) ‘ . roe 18.22 (2) meters during the afternoon hours be 
tica 22-00 (1) elites tween distances of approximately 1300 

April 15 - June 15, 1986 

Time Zone: PDT (24-Hour Time) 

WESTERN USA TO: 

80 15 20 40 
Meters Meters| Meters Meters 

Western Nil 07-09 (1) | 20-21 (1) | 21-23 (1) 
& South- 09-11 (2) | 21-23 (2) 
ern 11-13 (1) | 23-00 (1) 
Europe 13-15 (2) 
& North 15-18 (1) 
Africa 22-00 (1) 

Central Nil 07-08 (1) | 20-23 (1) | 21-22 (1) 
& North- 08-10 (2) 
em 10-12 (1) 
Europe 12-14 (2) 
& Euro- 14-16 (1) 
pean 22-00 (1) 
USSR 

Eastern Nil 07-10 (1) | 20-23 (1) | Nil 
Mediter- 10-12 (2) 
ranean & 12-13 (1) 
Middle 22-00 (1) 
East al} 

Western 10-14 (1) 07-09 (1) | 20-23 (1) | Nil 
Africa 12-15 (1) 

15-17 (2) 
17-19 (1) 

Eastern 10-12 (1) 07-09 (1) | 20-22 (1) | Nil 
& Central 12-14 (1) 
Africa 14-15 (2) 

15-17 (1) 

South- 10-13 (1) 07-09 (1) | 19-22 (1) | 20-22 (1) 
em 13-14 (1) 
Africa 14-16 (2) 

16-17 (1) 
22-00 (1) 

Central 19-21 (1) 08-09 (1) | 04-07 (1) | Nil 
& South 09-11 (2) 
Asia 11-12 (1) 

17-19 (1) 
19-21 (2) 
21-23 (1) 

South- 19-21 (1) 07-08 (1) | 04-07 (1) | 05-06 (1) 
east Asia 08-10 (2) 

10-11 (1) 
21-22 (1) 
22-23 (2) 
23-01 (1) 

Far 19-21 (1) 07-08 (1) | 02-03 (1) | 03-07 (1) 
East 08-10 (2) | 03-06 (2) 

10-12 (1) | 06-08 (1) 
12-14 (2) 
14-16 (1) 
18-21 (1) 
21-23 (2) 
23-01 (1) 

South 15-18 (1)** | 06-08(1) | 23-01 (1) | 01-02 (1) 
Pacific 11-13 (1) 08-11 (2) | 01-02 (2) | 02-05 (2) 
& New 13-16 (2) 11-17 (1) | 02-06 (3) | 05-06 (1) 
Zealand 16-19 (3) 17-20 (2) | 06-07 (2) | 02-05 (1)* 

19-20 (2) 20-21 (3) | 07-08 (1) 
20-22 (1) 21-23 (4) 

23-00 (3) 
00-02 (2) 
02-04 (1) 

Austral- 16-18 (1)** | 06-08 (1) | 01-02 (1) | 02-03 (1) 
asia 13-16 (1) 08-10 (2) | 02-04 (2) | 03-05 (2) 

16-17 (2) 10-12 (1) | 04-06 (3) | 05-06 (1) 
17-19 (3) 18-20 (1) | 06-07 (2) | 03-05 (1)* 

and 2300 miles. Check the CQ Short-Skip 
Propagation Chart which appeared in last 
month’s column for more details. 

DX propagation predictions for each 
amateur band between 10 and 160 meters 
for the period April 15 through June 15, 
1986 appear in the DX Charts with the col- 
umn. Beginning this month and continuing 
through the summer and fall, the times 
shown in the Propagation Charts will be 
local daylight time (EDT, CDT, MDT, and 
PDT). 
Check the day-by-day general propa- 

gation forecast for April, which appears in 
the Last Minute Forecast at the beginning 
of this column. 

VHF lonospheric Openings 
Chances for some unusual VHF iono- 

spheric openings during April look pretty 
good. 

Some auroral-type openings should be 
possible during periods of radio stormi- 

ness. Check the Last Minute Forecast at 
the beginning of this column for those days 
during April that are expected to be Below 
Normal or Disturbed. 

Lyrids, a major meteor shower, is due 
April 22-24. It will probably peak late April 
22 or early on the 23rd, with an average of 
about 15 good-size meteors entering the 
earth’s atmosphere every hour. This 
should considerably increase chances for 
VHF meteor-scatter-type openings. 

Sporadic-E propagation usually begins 
to increase during April, and it should con- 
tinue to do so through the spring and sum- 
mer months. Look for an increase in short- 
skip openings on both the 10 and 6 meter 
bands during the month. Most openings on 
70 meters should fall between approx- 
imately 750 and 1300 miles. Sporadic-E 
openings, as the name infers, may occur 
at any time of the day or night, but there is 
a tendency for them to peak between 8 
a.m. and noon and again between 5 and 9 
p.m., local time. 

73, George, W3ASK 
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Ticket Talk 
INFO ON AMATEUR RADIO LICENSING 

a monthly feature by 

FREDERICK O. MAIA, W5Y! 

VEC’s—The Testing Link Between the FCC and the Amateur 

Wii many amateur radio operators 
seemed to be more than alittle surprised 
when the FCC announced that 1984 would 
be the last year that they would administer 
amateur radio operator examinations to 
the public, the truth is that the Commission 
had been planning this move for many 
years. The signs were all there. 

Reductions in federal budgets and man- 
power were the rule in the late 1970s and 
early 1980s. The Reagan administration 
set in motion a plan to get ‘‘big govern- 
ment’’ off the back of the average citizen. 
A trend developed that saw many agen- 
cies turning over to the private sector ac- 
tivities that previously had been accomp- 
lished by the government. 

In 1980 the FCC began abolishing most 
of its commercial radiotelephone licensing 
program. They eventually turned techni- 
cian certification over to industry groups. 
Couple this information together with the 
availability of Dick Bash’s Final Exam 
manual that listed the exact questions and 
answers to all of the FCC amateur exams, 
and it became crystal clear to us that it 
wouldn’t be long before the amateur com- 
munity would be determining who would 
be gaining access to the amateur bands. 

The volunteer testing program wheels 
were set in motion in 1981 when legislation 
was planned to legally allow the public to 
voluntarily assist the government. It was 
brought out by William E. Dannemeyer (R- 
California) that even though the Novice 
amateur radio operator examination had 
been given by volunteers for decades, this 
was actually illegal, since government 
rules forbid volunteer help from the private 

sector. 
Barry Goldwater, K7UGA, politically the 

nation’s highest ranking amateur opera- 
tor, suggested that a// amateur radio ex- 
aminations—not just the Novice test— 
could be prepared and administered by 
volunteers. He said such a move would 
save U.S. taxpayers some $400,000 a 
year! His proposal permitting volunteer 
amateur radio testing and monitoring was 
tagged to the Communications Technical 
Amendments Act of 1982. Public Law 
97-259 was signed into law by President 
Reagan on September 13, 1982, and with 
it came an amendment authorizing legal 
volunteer amateur radio operator testing. 

Implementing Volunteer Testing 
The burden of developing a way to im- 

plement the volunteer plan fell to John 

P.O. Box #10101, Dallas, TX 75207 
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Johnston, W3BE, in charge of the FCC’s 
Personal Radio Branch and Ray Kowalski, 

the FCC’s Special Services Division chief. 
They did a marvelous job. 

The plan was to develop a set of ques- 
tions for each amateur radio class and 
then select a certain amount from each 
sub-section for test administration by VE’s. 
The topics for each license class's ques- 
tions were outlined in the PR-1035 study 
guide. Amateurs were asked to help the 
FCC develop these pools of questions. A 
decision was made to come up with ten 
times as many questions as would be 
needed for any one amateur radio opera- 

tor examination. 
Thus, 1600 questions were chosen by 

the FCC—200 for the Novice, 500 each for 
the Technician/General and Advanced, 
and 400 for the Extra class written exam- 
ination. Most were submitted by the Day- 
ton Amateur Radio Association and the 
ARRL. The Dayton group was particularly 
concerned because it appeared that they 
might not have amateur tests at their 1984 
Hamvention. The availability of amateur 
tests is a big draw at Dayton, and the job 
was completed in time for them to have 
their 1984 tests! 

The pools of written test questions were 
released to the public in various Private 
Radio Bureau releases called PR Bulletins 
in late 1983 and 1984: PR-1035A for the 
Novice class, PR-1035B Technician/Gen- 
eral, PR-1035C Advanced, and PR-1035D 
Extra class. Even though the Novice class 
examination is not really a part of the 
newer Technician through Extra class pro- 
gram, the FCC elected to extend the writ- 
ten test pool question system to that class 
also. This meant that the amateur com- 
munity would be able to completely pre- 
pare and administer all classes. Prior to 

1984 the FCC prepared and received all 
Novice written examinations even though 
they were administered by volunteer 
examiners. 

Volunteer Testing Gets Underway 
Once the question pool and system 

were in place, the FCC adopted a Report 
and Order implementing volunteer testing. 
Even though the ARRL clearly wanted to 
control a// amateur testing (their com- 
ments said only a single national nonprof- 
it organization should be appointed as 
amateur radio operator test administrator) 
the FCC elected to go with a system of re- 
gional text contacts called Volunteer Ex- 
aminer Coordinators. These VEC’s would 
act as an intermediary between the gov- 
ernment and the volunteer examiners. 

Their job would be primarily to recruit VE’s, 
provide them with testing materials, and 
screen and forward the successful up- 
grade applications (FCC Form 610’s) to the 
FCC in Gettysburg, Pennsylvania for li- 
cense issuance. 

Amateurs everywhere thought that the 
American Radio Relay League would im- 
mediately apply to be a VEC inall regions, 
but they didn’t. Instead the League said 
that they needed a provision for test ses- 
sion out-of-pocket expense recoupment. 
This was not provided for by the initial 
legislation. 

The last year of FCC testing was half 
over when we applied to be a VEC in all 
regions. We thought long and hard before 
we submitted our proposal to be a Volun- 
teer Examiner Coordinator. Our feeling 
was that the ARRL should have taken on 
the coordination duty immediately while 
awaiting legislation authorizing expense 
recoupment. They chose not to. The W5Y!I- 
VEC program was the first to be approved 
for all regions, and we immediately set 
about recruiting volunteer examiners to 
administer tests. 

We were prepared to press on with our 
program even if expense recoupment was 
not approved. A program was set up which 
shifts some of the expenses to the VE 
team, feeling that small test sessions 
couldn't cost too much and many VE’s 

would be willing to assume this expense. 
Today we share expense reimbursement 
with our VE’s and believe we are the only 
VEC that does so. We also planned (but 
never had to follow through on) a cam- 
paign to promote more VEC’s who would 
follow our program and accredit their own 
VE’s. One way or another, we were going 
to have amateur testing! 

We Became a VEC in All Areas 
Test creation in the early days of the VE 

program was a problem. We only hadalist 
of questions—no answers! The FCC had 
done an excellent job of developing the 
questions, and even though they had the 
answers to all of them, they chose not to 
release them! To this day | am not sure 
why. My guess is that they did not want to 
be challenged as to whether or not the 
answer was correct. We solved the an- 
swer problem by filing a Freedom of Infor- 
mation Act request for the answers to ob- 
tain them. Only certain information is ex- 
empted from release under FOIA rules, 
and the amateur test answers were not so 
protected. 

Private Radio Bureau Chief Bob Foos- 
aner wrote us a letter (as required by FOIA 
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rules) telling us in which room and file 
cabinet the answers were kept. He said 
that they would be made available to us. 
We sent in an independent FCC press ser- 
vice to photocopy them. It cost us several 
hundred dollars! The pool questions were 
one to a sheet of paper, and thus | ended 
up with 1600 photocopies. | rephotocopied 
them and sent them to every known 
license preparation publisher | could think 
of: Gordon West, WB6NOA; Marty 
Schwartz, KL2LO, of AMECO; and Dick 
Bash, KL7IHP, among them. It was my first 
attempt to try to standardize answers! | of- 
fered to send the ARRL a set of the an- 
swers, but they refused them! | guess they 
already had them. 

Once we had the answers, ten different 
versions of each of the tests were devel- 
oped. One of our initial test sets was de- 
veloped by Harry W. Lewis, W7JWJ, of 
Seattle, one of our first VE’s. Lewis is the 

husband of the ARRL Northwestern Divi- 
sion Director, Mary E. Lewis, W7QGP. 
Harry was an immense help during the 
early days when we hadlittle with which to 
work! Harry also headed up our early test- 
ing teams. While VEC’s now design all 
tests, initially all questions to be asked 
were provided by the FCC. We had to pre- 
pare a test based on the questions they 
specified. 

While our initial tests were not very 
good, we were able to test several hundred 
amateurs before the League developed 
what has now become a de facto multiple- 
choice standard. | will never again criticize 
the FCC, the League, or anyone else for 
their test development efforts! Anyone 
who thinks he can improve on them should 
try his hand at it himself! It is an unbe- 
lievably difficult job to do, with many ques- 
tions being raised by the answers! We 
totally believe in standardized multiple- 
choice answers—and distractors (the 
wrong answers)—and hope we never 
again have to develop our own multiple- 
choice answers. We are prepared to, how- 
ever, if required. 

The W5Y! VEC Program Today 
Frequently we get asked how we 

manage to coordinate amateur radio ex- 
aminations anywhere in the world almost 
single-handedly. The fact of the matter is 
that we don’t do it alone. Our ‘‘staff”’ 
amounts to just a couple of people plus 
paid high school students. 

We have four separate operations: VE 
accreditation, testing material prepara- 
tion, session scheduling, and test review. 
Everything except review of the applica- 
tions is done completely (and quickly) with 
computers. The computers used are 
TRS-80 Model 4's. We have three of them, 
each with two disk drives. In addition, we 

have two hard disks and three printers, two 
of which are daisy wheels. 

Accreditation: We use data base man- 
agement software (DBMS) to handle vol- 
unteer examiner accreditation. Requests 
to become a VE (accompanied by the 
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statutorily required statement and ama- 
teur radio operator license photocopy) are 
handled weekly. We merely key in the VE 
candidate’s name, address, and call sign, 
and the computer does the rest. Anew VE 
sequential certification number is as- 
signed, and labels automatically are gen- 
erated which are adhered to the accredita- 
tion documents—certificates, cards, ad- 
dress labels, etc. Each VE has a “‘page”’ in 
the DBMS, and this page is later recalled 
and an ‘‘X”’ placed next to the year that a 
VE participates in a test. It is in this manner 
that we know who has been active during 
the year. 

Computer reports have been formated 
which generate VE lists in sequential as 
well as zip-code order. We use these lists 

to check accreditation status when tests 
are conducted or to advise applicants of 
the nearest VE or examination site by ad- 
vising (via a form letter) the nearest VE zip 
codes. We have about 2000 volunteer ex- 
aminers. Since we use high school stu- 
dents to help prepare all accreditation (and 
test) packages ahead of time, it is merely 
a case of slapping labels on documents 
and envelopes. Our whole program is 
based on simplicity and speed. Actually, 
each accreditation takes only a few sec- 
onds! We remind each new VE that it takes 
three accredited VE’s to conduct a test 
session. Only Extra class amateurs are ac- 
credited, since only they can administer all 
examinations. 

Testing Material: Once the VE lines up two 

operations. 

eliminate corrosion. 

TIRED OF THE 
TAIL WAGGIN’ 

THE DOG? 

GO TEN-TEC 
ULTIMATE 

TEN-TEC’s ULTIMATE high frequency mobile antenna compli- 
ments today’s smaller cars with a sleek high performance design 
measuring less than 61/2 feet and weighing a bare 12 ounces. You'll 
never have to fold the ULTIMATE antenna. . . or guy it with fishing 
line to keep it vertical and resonant at highway speeds. There’s less 
mass to resist the wind, yet the ULTIMATE is ruggedly built, easy 
to install, and packs a no compromise punch so necessary in mobile 

The ULTIMATE features a longer coil housed in a durable fiber- 
glass shaft. Air is forced from the coil housing and replaced with 
helium, a stable gas that mixes with no other elements so it helps 

A telescoping stainless steel whip helps facilitate tuning. The mount- 
ing ferrule is chrome-plated brass and fits standard 3/8”’ x 24 mounts. 

Seven ‘‘easy-on-easy-off”’ antennas cover 10 through 80 meters. 
Switchable Mobile Matcher available for all bands. 

See your dealer or write 

Wee ee 
= TMU GL UME 

Please send all reader inquiries directly. 

Aprili986 @ CQ e 97 



additional (and preferably more) VE’s, a 
testing session can be held. The VE writes 
or telephones us of the test date and loca- 
tion, anda test session package (weighing 
over a pound) is sent to them the same 
day. With postage, each session package 
costs us about $5.00. The contents of 
these packages are stored in a 15 mega- 
byte hard disk for instant recall and editing. 
Once edited, they are quick printed and 
sorted into ready-to-mail packages by high 
schoolers—50 at a time. 

The package contains complete VE in- 
structions. We assume that the VE knows 
nothing about the program. A newly up- 
dated set of instructions (16 pages) is sent 
every time a session is held. It takes only 
30 minutes to read. Our feeling is that it 
should be no more difficult to conduct a 
Technician through Extra class test ses- 
sion thanit is fora Novice examination. We 
only have four different forms; one is the 
FCC Form 610 application. The instruc- 
tions show samples of each correctly filled 
out. 

We send three different versions of 
each amateur radio operator test to be ad- 
ministered. The VE duplicates the tests as 
needed. The VE can use one version or all 
versions at each test session. We never 
know which test is being administered. 
Even though it may be a different program, 
we also include Novice tests in the pack- 
age in the event they are needed. (Element 
2 is a prerequisite to taking higher class 

examinations.) 
We are constantly changing our written 

labor warranties on selected pieces. 

And, remember... 

> 

31 more al 40 years we 

have been serving the amateur 

community with QUALITY PRODUCTS and 

DEPENDABLE ‘’S-E-R-V-I-C-E’’ and, we fully intend to 

carry on this proud tradition with even MORE new 

product lines plus the same “‘fair’’ treatment you've 

come to rely on. Our reconditioned equipment is of the 

finest quality with 30, 60 and even 90-day parts and 

tests and have 30 different versions at pre- 
sent! Our written tests are generated from 
San Antonio, Texas by the Datapoint Am- 
ateur Radio Club. Steve Sternitzke, NS5I, 
a computer programmer for Datapoint (a 
large manufacturer of computers) has 
meticulously keyed in each of the 1600 
questions and multiple-choice answers 
that make up the FCC’s question pool. 
Steve has written computer software that 
generates random tests according to the 
FCC's ‘“‘recipe’’ specifying how many 
questions to select from each topic. 

These tests are printed by high-speed 
laser printers ona single 11”x 17” sheet 
(folded in half to make four pages) to make 
duplication by our VE’s easier. We can im- 
mediately get additional different test ver- 
sions by just asking the computer to spit 
them out! Steve works long and hard in the 
background without compensation of any 
type. His efforts and supplies are under- 
written by Datapoint. He is a truly valuable 
member of our team! 

Session Scheduling: We fire up another 
computer program called ‘‘EXAM’’ when 
we get a test session request. We average 
one or two a day, although we have had 
more than ten sessions scheduled around 
the country for a single day. The EXAM 
software also generates a number of 
labels that are used for various letters, 
ledgers, envelopes, etc. Again, all we do 

when we get a request for an examination 
session is adhere labels to precollated 
packages. As in the case of VE accredita- 
tion, this part of the program takes prac- 

SERVICE 

SATISFACTION! 

STORE HOURS: 
9-5 P.M. (CST) 

— WE SERVICE WHAT WE SELL — MONDAY thre FRIDAY 
OPEN SATURDAYS 

AEA DRAKE MOSELEY Te aun oe 
AMECO ENCOMM NYE SUNDAYS/ HOLIDAYS 
AMERITRON HUSTLER PALOMAR 
ANTEK ICOM RADIO CALLBOOK 
ARRL JANEL ROBOT 
ASTRON KANTRONICS ROHN 
ANTENNA KDK TELEX / HYGAIN MAIL AND 

SPECIALISTS KLM TEN-TEC TEEERHONE 
Baw LARSEN TRIO-KENWOOD fuer SOG: 

BENCHER MFJ UNADILLA / REYCO ee Theviresour 
BUTTERNUT MINI-PRODUCTS — YAESU business!!! 
CUSHCRAFT MIRAGE 
DIAWA 

CIRCLE 9 ON READER SERVICE CARD 

Write today for our latest 

Bulletin/Used Equipment List. 
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P.O. Box 73 
208 East Kemp 

Watertown, SD 57201 

pHONE (605) 886-7314 

THE AMTOR TERMINAL UNIT!!! 
ASCII terminal or personal computer with a terminal 

program. Also works RTTY, CW, ASCII. 
ORDER YOURS TODAY |! Limited quantities. 

i LALA ee 

tically no time once the examination pack- 
ages are set up. 

The ARRL (and others) are sent copies 
of our examination schedule so that it can 
be loaded into their test session data base. 

Test Review: This is what takes the time! 
All applications and session papers must 
be carefully checked. It averages about an 
hour per session depending upon the num- 
ber of applicants and how much letter writ- 
ing has to be done. 
We set up a file on every test session 

and then forward each session’s success- 
ful applications and reports to the FCC in 
Gettysburg—usually the same day as re- 
ceived from the VE team. We have the 
fastest turnaround of any VEC. Copies of 
allimportant papers are made before for- 
warding in case the submission envelope 
is lost. We log all test results into our EXAM 
program so that statistics can be 
developed. 

Developing the W5YI-VEC program has 
been an experience—and fun. We were 
the first to handle testing via mail order and 
continue to refine the system. When we 
started we had only an ‘“‘idea.’’ Sug- 
gestions from our VE’s have been a big 
help. Over 5000 amateurs were tested by 
W5YI volunteer examiners during 1985. 
Over 3000 of them upgraded! Our pro- 
gram continues to grow! 

Write to us for a VE application if you are 
an Extra class amateur and want to get in- 
volved in helping the amateur ranks grow. 
You’llbe amazed at how easy itis! See you 
next month. De W5YI. 

“AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER” 

SELL-TRADE 
New & Reconditioned 

Ham EQUIPMENT 
Call or Write Us Today For a Quote! 

You’ll Find Us to be Courteous, Knowledgeable 

and Honest 

AEA AMT-1. REGULARLY $479.95 
NOW ONLY $299.95 

Works with any 
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KENWOOD 
...Pacesetter in Amateur radio 

Kenwood’s TR-2600A and TR-3600A feature DCS (Digital Code 
Squelch), a new signalling concept developed by Kenwood. DCS 
allows each station to have its own “private call” code or to respond 
to a “group call” or “common call” code. There are 100,000 different 

Bee combinations ipessble: The Kenwood TR-2600A and the —— 
TR-3600A pack “big rig” features Hi 
into the palm of your hand. It’s 
really a “handy handful”! 

TU-35B built in programmable 
sub-tone encoder 
VB-2530 2-m 25 W RF 
power amp. 
ST-2 base stand/charger 

Dee oe SoL MS-1 mobile stand/charger 
PB-26 Ni-Cd battery 
DC-26 DC-DC converter 

sala ; HMC-1 headset with VOX 
Functional design is “user friendly’ SMC-30 speaker microphone 
Built-in 16-key autopatch encoder, LH-3 deluxe leather case 
TX STOP switch, REVerse switch, SC-9 soft case with belt hook 
KEY board LOCK switch, high effi- BT-3 AA manganese/alkaline 

ciency speaker. battery case 
EB-3 external C manganese/ 

Easy to read in direct sunlight or in alkaline battery case 
the dark with convenient dial light RA-3 2-m telescoping antenna 
that also illuminates the top panel RA-5 2-m/70-cm telescoping 
S-meter. antenna 

AX-2 shoulder strap w/ant. base 
Allows operation on most MARS CD-10 call sign display 
and CAP frequencies. Receive BH-2A belt hook 

frequency range is 140-160 MHz. — More TR-2600A and TR-3600A infor- 
(TR-3600A covers 440-450 MHz.) mation is available from authorized 

Kenwood dealers. 
Channel scan or band 
scan, search for open 
or busy channels. 

10 memories, one for 

non-standard repeater 
offsets. 

TR-3600A has 1.5 watts 
high or 300 mW low. KENWOOD 
TR-2600A shown. TR-3600A is available for 70 cm operation. TRIO-KENWOOD COMMUNICATIONS 
Complete service manuals are available for all Trio-Kenwood transceivers and most accessories. 1111 West Walnut Street 
Specifications and prices are subject to change without notice or obligation. Compton, California 90220 



Visit Our New 
New England Store 

8 Stiles Road 
Salem, New Hampshire 03079 

New Hampshire Orders,* 

Information & Service: (603) 898-3750 
New England Orders: 800-237-0047 
Store Hours: Monday—Closed 

Orders & Quotes Toll 
Free: 800-336-4799 
(In Virginia: 800-572-4201) 
Information & Service: (703) 643-1063 
Service Department: (703) 494-8750 

13646 Jefferson Davis Highway 

Woodbridge, Virginia 22191 

Store Hours: MTT: 10 am—6 pm 

WF: 10 am—8 pm 

Sat: 10 am—4 pm 

Order Hours: MF 9 am-7 pm 

Sat 10 am-4 pm 

(3) (ICOM) 
New IC-735 

Compact HF Transceiver 

Call for Introductory Price 

1¢€-751 
HF XCVR/Gen. Coverage Receiver. 

VHF/UHF 
@m- 27A, 27H, 271A, 271H 

220 MHz- 37A 
480 MHz- 471A, 471H, 47A 

IC-02AT, O4AT 
Small, light HTs for 2m or 
440 MHz. 10 memories 

and scan functions. 

I€-2AT, 3AT, 4AT 
Handheld for 2m, 220 

MHz, 440 MHz. 

New IC-A2 in stock 
Aircraft handheld 

Shortwave 
Sony 

Panasonic 

Yaesu 

Kenwood 

Icom 

Scanners 
Uniden/Bearcat 

Regency 

More Helpers 
© Marine radios by Regency Polaris 

and Icom 
© Commercial Land Mobile by Yaesu 

and others 
© Telephones by AT&T, Cobra, 
Southwestern Bell, and Panasonic 

e CBs by Uniden, Midland, Cobra 

© Radar Detectors by Uniden and 

Whistler 
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Much More in stock! 
Send $1 for our 
New 1986 Buyer's 
Guide—Catalog. 

KENWOOD 
New TS-440 

HF XCVR with built-in Antenna Tuner. 
Call for intro price 

TS-940 
HF XCVR/Gen. Coverage Receiver. 

New TM-2530A/50A/70A 
25/45/70-watt mobile 2m rigs. 

New 201B In Stock 
2m Mobile, 45-watts 

Handhelds 
TR-2600A, TR3600, TH21AT, 31AT, 

41AT. Call for quotes 

YAESU 

FT-757GX 
HF XCVR/Gen. Coverage Receiver. 

More Radios 
Encomm/Santec 

KDK 

Ten-Tec 

Ask for Package 
Quotes on 

Radios/ Accessories 
& Antennas/ Towers 

CIRCLE 141 ON READER SERVICE CARD 

TWSat: 10 am—4 pm 

ThF: 12 noon—8 pm 

Sun: 12 noon—5** 
*Order and we'll credit you with $1 for the call. 
**Closed some Sundays for Hamfests. Call first 

Antennas 
HF, VHF, SWL, scanner, marine, & 

commercial for Mobile or Base. 

Cushcraft 

Mini-Products 

B&W 
Van Gorden 

KLM 
AEA 

Butternut 

Mosley 
Hustler 

Telex Hy-Gain 
Larsen 

Towers 
Unarco-Rohn, Hy-Gain, Tri-Ex 
Ask for special quotes on package 

deals including cable, guys, 

connectors, turnouckles, etc. 

Accessories 
Kenpro 
Alliance 

B&W 
Telex Hy-Gain 

Daiwa 

MF4J 
Bencher 

Amphenol 

Astron 

B+K Precision 

Welz 

ge 

Amplifiers 
Vocom 

Diawa 
Ameritron 

Amp Supply 
TE Systems 

Tokyo Hy:Power 

Computer Stuff 
Packet Radio 

Hardware and Software 

for RTTY/Morse 

Hal 

Kantronics 

AEA 
Microlog 

MFJ 

Ham Data Amateur Software. 

Say You Saw It InCQ 



Awards 
a monthly feature by 

DOROTHY H. JOHNSON, WB9RCY 

NEWS OF CERTIFICATE AND AWARD COLLECTING 

The story of the Month as told by Al is: 

Al Garrett, KG5J 
All Counties #486, 11-30-84 

In January 1978 when | was first li- 
censed as WDSIRH, | had never heard of 
the ‘County Hunters.’ My first contact with 
one was while | was working an OK station 
on CW who kept asking for my county. 
Thinking that the operator of the other sta- 
tion did not know how to spell ‘country,’ | 
answered U.S.A. He very patiently kept 
asking for my county, so | finally answered 
‘Perry,’ and apparently he was satisfied. 

“‘My next contact with County Hunting 
occurred while | was looking for a quick 
way to complete WAS on 20 meters. | sent 
an SASE to KC@MB for his state, and 

George took the time to write to advise me 
of the high cost of sending an SASE for 
each county and suggested that | use the 
Mobile QSL Bureau. 

“‘Some time later Evelyn and | started 
taking an occasional trip. As my mother 
had been seriously ill, | was looking for 
ways to maintain contact with the family 
while motoring down the highways. | re- 
membered the group on 14.336, and it 
seemed the best way of keeping in touch. 

“One thing led to another, and | met 

KC4IF, Pete, while visiting Asheville, NC. 
Then! caught KBOTD and Wilma near my 
QTH and had a short visit with them. We at- 
tended the County Hunters’ conventions 
at Saline, Long View, Kansas City, and 

Manchester. | started collecting and put- 
ting out counties, and | was soon com- 
pletely hooked on County Hunting. 

“At first | thought | would pursue some 
other activity after | finished All Counties, 
but after becoming acquainted with the 
County Hunters, | enjoyed the fellowship 
so much | decided to stick around. 

“| would like to thank each and every 
one personally for making the award pos- 
sible for me. Space does not permit each 
to be listed here, but | must mention a few. 
First, if WS5HJA had not given me en- 

couragement and spent many hours as- 
sisting in study, | would probably not have 
an amateur radio license today. Also, | 
must give special thanks to the 488 mobile 
stations and the many net controls on the 
County Hunter Nets. Last but not least, my 
special thanks to Don, KSCKQ, who drove 
many miles out of his way to give me a con- 
tact from Barry County, Missouri, and 
Copiah County and Walthall County, Mis- 
sissippi, my last three counties. 

“Am | going to work all the counties 

333 South Lincoln Ave., Mundelein, IL 

| 60060 

Antenna array of ARS KG5u, All Counties 
#486. Al's photo is in February CQ. 

again? | have already started! Again, 
thanks to each of you and to Evelyn, and | 
hope to see all of you at the County Hunt- 
ers Annual Convention in Asheville, North 
Carolina in July. 73, Al, KG5J” 

Awards Issued 

Larry Wilson, HH2WL, sent for USA-CA 
2500 #597, 12-6-85, endorsed All 20 
Meters, All Mobile SSB. Larry also quali- 

fied for the 20 meter mobile, SSB endorse- 
ment for his USA-CA 2000 #636, 1-12-85. 

James Brownlee, KASIAT, earned the 
gold seal for USA-CA 1500 #734, 12-6-85. 

David W. Rotthoff, KA1EAP, won USA- 
CA 500 #2078, All CW, Novice Bands, and 
USA-CA 1000 #909, Mixed. 

Orville Otis, K8IU, with his fine signal 
from Michigan, qualified for USA-CA 1000 
#908, All CW. 

USA-CA 500 certificates went to: 
Hugh P. Dickinson, KK2J, USA-CA 500 

#2076, All CW, 12-10-85. 
Robert S. Hinshaw, WD6L, USA-CA 500 

#2077, Mixed, 12-28-85. 
David W. Rotthoff, KA1EAP, USA-CA 

500 #2078, All CW, Novice Bands, 
12-30-85. 

Awards Available 
Special WAZ—5Oth Anniversary Award. To 

commemorate the 50th anniversary of the 
WAZ award, CQ is offering a special WAZ 
certificate for those working the 40 zones 
between January 1 and December 31, 
1986. QSL’s should be submitted directly 
to our WAZ Award Manager, Mr. Leo Haijs- 
man, W4KA, 1044 Southeast 43rd St., 

Cape Coral, FL 33904. Sequential num- 
bers beginning with one (1) will be as- 
signed to the WAZ-50 certificates in the 
order in which the applications are re- 

A County Hunter’s Wife 
by Evelyn Garrett | 

When Al first started county hunting on the 20 
meter bands 

| felt for sure | had lost my man. 

We sat on the side of the road ‘‘God only knows 
where,” 

All | had to do was sit there and stare. 

Then some voice with static, noise and clang, 
So very far away would come back with a 2-2, 

bang-bang. 

| thought it foolish, didn’t want my friends to 
hear, 

Not knowing that to Al it was so very dear. 

Soon | had paper and pen in hand, 
Logging everything that came over the band. 

Sometimes I'd go to bed alone without a peep, 
Then |’d hear Paul running the net in my sleep. 

Before the band would go haywire at last, 
Paul-would scold Al for talking too fast. 

On the way to Manchester Don gave Al the last 
County ‘‘I hope.’’ 

You couldn't have hog tied Al with a rope. 

He stirred through his papers then turned with 
a jerk, 

“Gosh,” he said, ‘‘l’'ve got a rework.”’ 

We traveled through sunshine, snow and ice, 
But he got his reward and it’s real nice. 

| love the conventions, so away we go, 
Try to say something to all if it’s just a ‘‘Hello.”’ 

We’ve made lots of friends everywhere we’ve 
been, 

Looking forward to seeing you all again. 

On November 30, 1984 he was floating on a 
cloud, 

He had his USA-CA number and was so proud. 

Thank goodness it’s over, | said with a grin, 
‘Whatta you know he started again!!! 

ceived by W4KA. A handsome plaque will 
be awarded to the first winner. 

The regular WAZ application form, CQ 
Form 1479, should be used. A zone map 
and application form may be obtained by 
sending an SASE to W4KA. Contacts may 
be made on the 10, 15, 20, 40, or 80 meter 
bands, as this is to be a multiband award. 
However, contacts made on the WARC 
bands, 30, 17, and 12 meters will not be ac- 
cepted for this award. Contacts can be 
made on either CW or SSB. We do not plan 
to issue separate certificates for the dif- 
ferent modes. 

The processing fee is $5.00 for all ap- 
plicants. Overseas stations may use IRC’s 
for payment using the present rate of 37 
cents per IRC. 

The Worked All Zones Award. The Worked 
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MULTI BAND TRAP ANTENNAS 

Traps — Length Price 
2 55° $59.95 
2 105’ 64.95 
6 

0-66 10/15/20/40/80/ 160 6 

TRAP VERTICALS -‘‘SLOPERS’’:* 
28° 10/15/20/40 1 

10/15/20/40/80 2 
10/15/20/40/80 3 42’ 

VS-64 — 10/15/20/40/80/160 4 

*Can be used without radials 
“Feed line can be buried if desired “Permanent or Portable Use 

ALL TRAP ANTENNAS are Ready to use - Factory assembled 
-Commercial Quality -Handle full power - Comes complete 
with: Deluxe Traps, Deluxe center connector, 14 ga Stranded 
CopperWeld ant. wire and End Insulators. Automatic Band 
Switching - Tuner usually never required - For all Transmit- 
ters, Receivers & Transceivers - For all class amateurs - One 
feedline works all bands - Instructions included - 10 day 

money back guarantee! 

SINGLE BAND DIPOLES (Kit form): 

Includes assembly instructions, Deluxe center connector, 14 

ga Stranded CopperWeld Antenna wire and End insulators. 

COAX CABLE: (includes PL-259 connector on each end) 
Typ Length With antenna purchase Separately 

50’ $8.00 $11.95 
8 

RG-58 
RG-58 90° 12.00 16.95 

DELUXE CENTER CONNECTOR 
% NO RUST Brass Terminals 
x NO Jumper Wires Used 
* NO Soldering 
% Built-in Lightning Arrestor 
% With S0-239 Receptacle 
%* Handles Full Power 
x Completely Sealed, Weatherproot 
x Easy Element Adjustments 
x Commercial Quality 

DELUXE ANTENNA TRAPS: completely sealed & 
weatherproof -Solid brass terminals - Handles Full 

Power - NO jumpers - NO Soldering. 
Instructions included. 

For 4-band Dipole Ant. 

40/20/15/10 $36.00/pr. 
For 5-band Dipole Ant. 

80/40/20/15/10 

$38.00/pr. 

ORDER DIRECT FROM FACTORY. All orders shipped US 
Postpaid. VISA/MC - give card #, Exp. date, Signature 

SPI-RO MANUFACTURING, INC. 
Dept. 104, P.O. Box 1538 
Hendersonville, NC 28793 

Dealer Inquiries Invited = 
CIRCLE 71 ON READER SERVICE CARD 

HAZER YOUR ROHN 25 G Tower 
e Never climb your tower again with this elevator system. 
e Antenna and rotator mount on HAZER, complete 
system trams tower in verticle upright position. 
Safety lock system on HAZER operates while raising- 
lowering & normal position. Never can fall. 

© Weight transferred directly to tower. Winch cable used 
only for raising & lowering. Easy to install and use. 

© Will support most antenna arrays. 
¢ High quality materials & workmanship. 
e Safety - speed - convenience - smooth travel. 
© Complete kit includes winch, 100 ft. of cable, 
hardware and instructions. 

Hazer 2-Heavy duty alum., 12 sq.ft. Id. $297.00 ppd. 
Hazer 3-Standard alum., 8 sq.ft. load 213.00 ppd. 
Hazer 4-Heavy galv. steel, 16 sq.ft. load 278.00 ppd. 
Ball thrust bearing TB-25 for any of above 42.50 ppd. 

As an alternative, purchase a Martin M-13 or 
M-18 aluminum tower engineered specifically 
for the HAZER system, or a truly self- 
supporting steel tower. 

GLEN MARTIN ENGINEERING INC. 
P.O. Box C 253 Boonville, Mo. 65233 

816-882-2734 

CIRCLE 111 ON READER SERVICE CARD 
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Sandy, GN3BCL, at his QTH, West Balfour 

House, Banchory, Scotland. Note the con- 

test certificates and CQ awards in the 

background. 

Honor Roll 
2500 1000 500 

K8IU 908 KK2J 2076 

HH2WL 597 aiEAP «909. «= WD6L_—2077 
1500 KA1EAP 2078 

KASIAT 734 

All Zones Award has available the follow- 
ing kinds of certificates: 

I. All Single Sideband 
Frequencies) 

ll. CW And Single Sideband (Mixed 

Frequencies) 
Ill. All CW (Mixed Frequencies) 
IV. All Phone (Single Sideband and AM) 

Mixed Frequencies 
All QSL cards for the above awards 

must show a date of November 15, 1945 or 
later. 

V. Single Band 
a. All Phone—80M, 40M, 20M, 15M, 

10M. All cards must show a date of Janu- 
ary 1, 1973 or later. All QSL cards must 

show SSB. 
b. AllCW—80M, 40M, 20M, 15M, 10M. 

All cards must show a date of January 1, 
1973 or later. All QSL cards must show 

CW. 
All WAZ Awards require that the appli- 

cant’s QSL cards show operation on the 
regular 5 high-frequency bands of 80, 40, 
20, 15, and 10 meters only. 

Mobile stations are not accepted for 

credit. 
XZ9A and XZ5A QSL cards are ac- 

cepted for Zone 26. Abu Ail Island is in 
Zone 21. Transkei S 83 QSL cards are ac- 
cepted for Zone 38. Walvis Bay ZS 3 is ac- 
cepted for Zone 38. H-51 Bophuthatswana 
is accepted for Zone 38. KC4AAA can be 
counted for any of the following zones: 12, 
13, 38, 39, 29, 30, and 32. Spratley is in 
Zone 26. 

(Mixed 

Can you think of a more appropriate Ii- 
cense plate for Sandy, GM3BCL? That's a 

CQ decal on the right side of the window. 

Use CQ form 1479 to apply for the WAZ 
Awards. Include postage for return of QSL 

cards. 
All requests for information, zone maps, 

and applications should be sent to Leo 
Haijsman, W4KA, at the above address. 

The Jubilee 150 Award—South Australia. 
The Colony of South Australia was founded 
on 28th December 1836, and to celebrate 
the 150th anniversary of this event, the 
Wireless Institute of Australia (South 
Australian Division), Inc. has the pleasure 
of announcing the Jubilee 150 Award. 
Through the generous support of the South 
Australian Tourist Bureau (major sponsor), 
ESTROW, and Quantas, the award is is- 
sued free of charge to radio amateurs and 
shortwave listeners who satisfy the condi- 
tions set out below. There is a handling fee 
of $2.00, one pound sterlings or 4 IRCs. 

1(a). Amateur operators must work sta- 
tions in the Australian 5th call area (i.e., 
AX5, VI5, and VK5) to accumulate 150 
points, all contacts to be made within the 
conditions of the operator’s license. Con- 
tacts to fall within the UTC year January 
1st to December 31st, 1986. 

Bay! YA heanras | 

South Australia’s Jubilee 150 Award. 

Say You Saw ItInCQ 



| 1(b). SWLs must log stations in the 
Australian 5th call area (as above) to ac- 
cumulate 150 points. Each log entry must 
show not only the Australian call sign, but 
also that of the station being worked (no 
“CQ”’ calls to be included). Logged sta- 
tions to fall in the UTC year January 1st to 
December 31st 1986. 

2. The points per contact are calculated 
from the location of the station claiming 
the award as shown in Table I. 

3. Contacts may be made by any mode, 
onany authorized band, and awards will be 
endorsed appropriately if requested. Con- 
test contacts are acceptable and DX sta- 
tions should note that the primary DX con- 
test is the VK/ZL/Oceana contest held on 
3/4 October (phone) and October 18/19 
(CW). 

It is not necessary to submit QSL cards. 
Log extracts submitted may be checked 
for authenticity. 

4. The log should show the call sign(s), 
name, and QTH of the applicant, as well as 
the following information set out in 
chronological order: date (UTC), station 
worked (heard), RS(T)* received, RS(T) 
sent, band, mode, and points claimed. 

5. Further information and application 
for the award should be made to Mr. R. J. 
Bruce, VK50U, G.P.O. Box 1234, Ade- 
laide, 50001, South Australia. 

United Northwest Inland DX (UNID) News 
Release. ‘‘UNID is happy to announce that 
we have established our own Awards pro- 
gram. We have awards to catch the in- 
terest of any DX’er or SWL (including utility 
buffs). ‘Areo Award,’ ‘Program Listener 
Award,’ and ‘DX Peditioner Award’ are 
three examples. UNID offers a total of 
twelve awards at this time. All UNID 
awards are colorful 8%”x11” very 
suitable for framing. QSL cards or letters 
of verification are not required. Complete 
detailed logs can be used to qualify for the 
awards. Send SASE and $1.00 US or 3 
IRC’s for complete rules package. Write to 
UNID Awards, c/o Gary Stone, East 603 
Empire, Spokane, WA 99207, U.S.A.” 

The SVJF Award. This award is sponsored 
by the Swedish Railway Radio Club (SRRC) 
for contact with/reception of members. 
Scandinavian applicants have to work 5 
members, the rest of the world 3 members 
after January 1, 1964. Endorsements are 
available for all one mode or all one band. 

Send list with complete log data (QSL 
not required to be in hand) and 3 IRC’s or 
5 Swedish Kronor or equivalent to award 
manager: Sven Granbberg, SM3WB, 802 
28 Gavle, Kungsbacksvagen 29, Sweden. 
List of SVJF members is available upon re- 
quest to the awards manager. 

The Texas Armadillo Run 
The plans for the Texas Armadillo Run, 

*SWL’s should indicate here the station 
being worked by the South Australian 
stations. 

Say You Saw ItInCQ 

QTH/Band 1.8 
VK5 1 
VK1-4 6-8 3 
Other Oceana 5 
Rest of World 6 

Exceptions: Satellite and EME contacts count 5 points. WARC bands count 5 points 
regardless of location. W.1.A. affiliated club stations count double (VK5WI, WIA, ALE, ALM, 
ARN, APC, ARC, BAR, BPA, BWR, LZ, RCN, SR). Jubilee station VK5USA counts 15 points 
(alternative prefixes allowed). Stations other than VK5 are allowed repeater contacts on 
VHF/UHF. 

Table |- Points per contact by location for the Jubilee 150 Award. 

The UNID RTTY Award offered by the 
United Northwest Inland DX Club. 

when the Texas DX Society plans to ac- 
tivate all 3076 counties in the United 
States plus the special ‘‘Armadillo Coun- 
ty,’’ are proceeding on schedule. For fur- 
ther information contact Tom Taormina, 
K5RC, at his new address: 12610 Bar- 
bizon, Houston, TX 77089. Tom’s tele- 
phone number is 713-481-3816. Discus- 

—_—— a 
OR, 

REX Ai 
DIPLOM 

The SvJF Award’”’ 

eee 

The Swedish Railway Radio Club 

PASE 
The Swedish Railway Radio Club offers 

The SVJF Award. 

14 
1 
1 
{ 

10 
2 10 

sion of the run and further information will 
also be available at the County Hunter 
Forum during the Dayton Hamvention. 

Of Interest To County Hunters 
There will be a gathering of the County 

Hunters at Dayton during the Dayton Ham- 
vention. A dinner is planned for Friday 
evening, and there will be a forum at the 
convention center. Please check your pro- 
gram for times and places. For further in- 
formation send an SASE to Les Shockey, 
Rt. 2, Box 36A, Sandyville, WV 25275 or 
telephone Les at 304-273-3525. 

Notes 

Springtime is especially welcome this 
year after a winter of unusually severe 
weather conditions. We are looking for- 
ward to the Dayton Hamvention and hope 
to see many of you there at the County 
Hunter Forum. 73, Dorothy, WB9RCY 

Patented 2 Meter Cubical 
Quad Antenna. Folds into 

case for Transportion. 

Case holds Antenna upright 
when in use. 

Structure made of Acrylic and 

ABS Plastics, and Aluminum. 

Gives Approx. +8dBi of gain. 

IDEAL FOR EMERGENCY OR 
PORTABLE OPERATIONS, & 

APARTMENT DWELLERS! 

220 MHz Version available 
upon request. 

More Info Available. 

$73.95 CA. ADD TAX 
CALL (619)268-7988 

RADIO ENGINEERS 

3941 MT. BRUNDAGE AVE 
SAN DIEGO, CA 92111 
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PRINCIPLES, PRACTICES, AND PROJECTS FOR THE VHFER 

a monthly feature by 

STEVE KATZ, WB2WIK 

Feedback 

| really glad so many folks are reading 
this column and writing of their activities. 
Here are some interesting bits and bytes. 
Tom Bishop, KOTLM, of Kansas City, 

MO wrote in response to our January col- 
umn comments regarding QRP DxXing. 
Tom related that while on vacation in 
September 1979 he was operating from a 
site near London as G5DAO/p when the 
driver stage in his IC-245 failed and left 
him with a milliwatt-level transmitter for 
contesting. With a dipole antenna taped 
to his fifth-floor hotel room window, Tom 
worked what he could with the IC-245 
output meter hardly moving; he guessed 
the output power to be 100 to 200 milli- 
watts. Using this haywire setup, KOTLM 
worked G4KGT/p, 150 miles distant, rep- 
resenting a QRP DX ‘‘record”’ of at least 

750 miles per watt. Bishop says he didn't 
have much time for the contest due to a 
next-day departure for his home in the 
U.S., but he made 9 QSO’s with the mod- 
est installation described and a blown 
transmitter. Not bad, Tom! 

WB2CZB, a long-time 6 meter enthusi- 
ast from Hillsdale, NJ wrote a nice letter 
about his rather unique and exclusive 
club, the Six Meter DX Society (311 Liber- 
ty Ave., Hillsdale, NJ 07642). The society 
has four members—K2MUB, WB2MAI, 

N3AHI, and WB2CZB—all of whom are 
accomplished 50 MHz DX men. Of this 
four-man group, it’s incredible that two 
members are named Mario! It’s also 
rather amazing how much DX work these 

four operators represent: each member 
has 50 MHz WAS (Worked All States), 
three of the four have 50 MHz WAC 
(Worked All Continents), and the lowest 
50 MHz DXCC country total claimed by 
any member is 62 countries! K2MUB and 
WB2MAI have 71 countries each on 6 
meters, while N3AHI has 65 countries. 

This shows real dedication, and these fel- 
lows are to be congratulated on their fine 

efforts. 
The Six Meter DX Society recently 

honored W6uKV with their ‘‘Outstanding 
6 Meter DXer’’ plaque for his accom- 
plishments on the band. Jim, W6JKV, has 
provided Desecheo (KP5), Greenland 
(OX), Cocos Island (TI9), Anguilla (VP2), 
Revilla Gigedo (XF4), Azores (CT2), The 
Gambia (C5), Cayman Islands (ZF2), Car- 
oline Islands (KC6), Fuji (D2), and other 
rare ‘‘DX’’ countries for the 6 meter com- 
munity over the years. Additionally, 
W6JKV has provided some of these 

24 Louis Dr., Budd Lake, NJ 07828 

countries for 144 MHz EME and OSCAR 
enthusiasts by setting up operations on 
these bands/modes while visiting rare lo- 
cations. Jim Treybig, W6JKV, has done a 
great deal for VHFers the world over and 
ig commended for his excellent work. 

Kevin Imel, KA7KGF, of Nampa, ID 
wrote in response to our October plea for 
reader input. Kevin says, ‘‘This is to in- 
form you of the activity in the southwest- 
ern Idaho area, or should | say lack there- 
of ....’’ |guess KA7KGF hasn't found a 
lot of local action. He goes on, ‘‘In the 
Boise area there are less than 10 hams 
active on 2 meter SSB. The rest of the 
VHF bands are even less ‘crowded.’ One 
only has to look at the VHF contest re- 

sults to see this.” 
Kevin says that in attempt to stir up a 

bit more activity, 2 meter SSB nets have 
been established, but most have been 
abandoned for lack of interest. One re- 
maining net is run by KD7IY, who looks 
for check-ins beginning at 2000 hours 
MST Monday nights on 144.150 MHz. 
The net control follows a clock’s minute 
hand with his beam heading (a popular 
technique) so stations in the southwest- 
ern Idaho area will know when to listen. 
KA7KGF encourages anyone with SSB 
capability to check into the net and help 
improve weak-signal activity levels. He 
also pleads for visitors to the area to 
bring along SSB gear and put out a few 
calls on 144.200. ‘‘Better yet,’’ Imel says, 
“why not help us activate some rare 
ones out here?’’ Kevin's referring to grid 
squares, | assume, but counties, ARRL 
sections, etc., canall be good ‘‘catches”’ 
for those who collect such. 

Mike Gottfried, WA2GEZ, wrote a nice 
letter about his VHF maritime mobile ac- 
tivities. Mike was active from a 20 foot 
boat sitting about 3 miles south of Mon- 
tauk Beach, NY (the eastern tip of Long 
Island) during the ARRL September 1985 
VHF contest. Using an IC-290A, Mirage 
B1016 160 watt power amplifier, and an 
11-element Cushcraft beam, WA2GEZ 
made 71 QSO’s in 13 grid squares while 
operating maritime mobile from rare grid 
FN40, which covers no land mass. Gott- 
fried had a super time and recommends 
that others follow his lead and prepare 
for operations from ‘‘water’’ squares 
which are otherwise unworkable. Mike 
says that rather ‘‘easy’’ operations could 
be established from FM39 (very close to 
the NJ coastline), FN52 (very close to 
Cape Cod, MA) and FN40, which Mike 
himself still needs confirmed! WA2GEZ 
enjoys operating portable with modest 

equipment, and was active from FN15, 
near the VE2/VE3 border, in the 1984 
contest. Why not work the 1986 World- 
Wide VHF WPX Contest this July, Mike? 
Find somebody with a rare prefix to work 
with you and set up operations in a 
unique grid square, and you'll be on top 
of the world! 

N8DJB wrote an interesting letter re- 
lating his activities from Pemberville, 

OH. Craig’s been active on 2 meters and 
70 cm since early spring 1985, and had 
already worked 60 grids squares on 432 
MHz at the time he wrote. I’d guess he’s 
increased that total some by now. He 
says, ‘*... getting (QSL) cards seems to 
be a very difficult proposition. However, 
try to get cards from TV stations some- 
time. Have 21 states there—mostly on 

UHF TV—over a 3-year period and only 
received 6 replies to my detailed cards.” 
Gosh, it’s too bad that broadcast stations 

don't show a better QSL return rate than 
this. You'd think they’d be pleased to 
receive DX reception reports. 

Craig is running 50 watts on 144 and 
15 watts on 432 MHz to a 16-element 
KLM beam at 118 feet (wow!) on the low- 
er band anda pair of stacked 19-element 
RIW Yagis at 112 feet on the higher band. 
N8DJB was working on a 4-bay system 
using 31-element W1JR-design Yagis for 
70 cm and may have it installed by the 
time this reaches print. He was also 
working on a 4CX250 amplifier for 70 cm, 
and hoped the addition of some power 
would increase his states total (20) on 
that band. Keep up the good work, Craig, 
and | hope to hear you on the bands. 

Dave Molinelli, WDO9IDC, of Warren- 
ville, IL writes a thoughtful letter about 
his ‘‘hilltop’’ operations from Mt. Hoy, a 
recreation hill created by a landfill opera- 
tion. Dave lives in an attached house and 
has a very modest rooftop antenna for 2 
meters, but does most of his VHF work 

from the nearby hill. His portable station 
is a Yaesu FT290R running 2.5 watts out- 
put to a 4-element KLM beam fed with 
RG-8X cable and mounted on a 6 foot 
long wooden dowel. He uses a Janel 
QSA-5 MOSFET preamp on the 290R’s 
receiver. With this lashup, Dave’s 
worked WA4CQG in AL (grid EM72), 
about 700 miles from his EN51 QTH. This 
works out to about 280 miles per watt, if 
you don’t consider the antenna gain 
(which is probably quesionable), and 
must have been really exciting! Molinelli 
has also worked Buffalo, NY; Minneapo- 

lis-St. Paul; Omaha, NE; and other good 
DX from his ‘‘hilltop’’ perch on Mt. Hoy. 
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When it comes to getting 
maximum HF performance 

for your dollar, the choice is clear. 
Yaesu's FE-757GX. 

Nowhere else will you find 
so many HF features packed into one 
compact, mobile-ready package. At a 
price that's got the competition 
baffled. 

For starters, each 757 
includes an electronic keyer. 600-Hz 
CW filter. AM and FM modes. AF 
speech processor. And a 25-kHz 
marker generator. All at no extra 
charge. 

And working the DX has 
never been easier with dual VFOs, 

_ single-button VFO/memory swap for 
~ split-frequency operation, eight 
"CIRCLE 7 ON READER SERVICE CARD 

Celebrate your buying 
)with the money yo 

memories, and push-button quick 
‘memory and band scan. 

The 757 also lets you listen 
from 500 kHz to 30 MHz with its 
high-performance general coverage 
receiver. The transmitter covers 160 
through 10 meters, including the 
new WARC bands, with 100 watts out- 
put on sideband, FM and CW, 

CW buffs will enjoy the 
delights of full QSK operation. Plus 
the massive heatsink and duct-flow 
cooling system allow continuous 
RITY operation for up to 30 minutes. 
Use the FP-757HD heavy-duty power 
supply option for continuous- duty 
applications. 

And of course, there's the 
757s highly attractive price. It's the 

decision” 
uve saved. 

perfect way to get all the HF perfor- 
mance you desire, with money left 
over to apply toward other ham gear, 
Perhaps a power supply for base sta- 
tion use. An antenna or antenna 
tuner. Or whatever else makes your 
operation complete. 

So ask your dealer today 
about Yaesu’s FT-757GX. The most 
celebrated HF price /performer on 
the air. 

YAESU 
Yaesu USA 
17210 Edwards Road, Cerritos 
CA 90701 (213) 404-2700 

Yaesu Cincinnati Service Center 

9070 Gold Park Drive, Hamilton 
OH 45011 (513) 874-3100 

Prices and specifications subject to change without notice. Contact your Yaesu dealer regarding MARS operation. 
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He says his receiver noise is reduced 
considerably, allowing copy of very weak 

signals, at the hilltop site (as compared 
with his home location). This sounds like 
the noise is man-made, Dave, since at- 
mospheric noise—such as that generat- 
ed from distant thunderstorms— 
wouldn’t diminish at a better location. In 
any case, keep up the terrific work and 

enjoy! 

Other Stuff 
| read in the December 20th issue of 

the ‘‘2 Meter EME Bulletin’ that WSUN, 
whose antenna system was described in 
the February column, has now worked 

472 stations in 52 countries via 144 MHz 

EME. Good grief, Dave is doing better 

than many HF DxXers! It was a pleasure 
to see my own call listed as one of those 

recently worked (off the moon) by WSUN, 

and believe me, his station deserves all 

the credit. Gary, KB8RQ, is an other 
moonbouncer with a station capable of 
working just about anyone who can point 
his antenna toward the moon. KB8RQ 
has installed 32 modified Cushcraft 
“Boomers,”’ for a total system which 
should have about the same gain as 
W5UN’s. Gary says he can hear his own 
echoes with as little as 8 watts of output 
power! Thanks to the ‘‘2 Meter EME Bul- 
letin’ for this information. 

I’ve always wondered if you have to 

stand on your head to read Australian 

publications. But now | know that old ru- 
mor isn’t true, thanks to 6 Up, an Aussie 
magazine for VHF/UHF enthusiasts. The 
6 UP magazine is published by Andrew 
Kay, VK2YLA, and edited by Roger Harri- 
son, VK2ZTB, and comes from Teknidata 
Services Pty. Limited, Box 844, North 
Sydney, NSW, 2060, Australia. It is one 
fine magazine for VHFers and makes 
very interesting—and sometimes hilari- 
ous—reading. | loved the article entitled 
‘See Kew Dorg Eksray”’ in the summer 
’85 issue (this is actually our winter here) 
and am looking forward to more enter- 
taining articles. Perhaps if some of us 
folks in the northern hemisphere sub- 
scribe, the publishers will continue put- 
ting out this fine magazine. The price was 
$3.50 (Australian) per issue, and I’m not 
certain how this relates to our dollars. | 
mailed them a check and hope they can 

figure out what to do with it. 
The January issue of ‘‘The West Coast 

VHFer’’ contained a good tip from Al Ol- 
cott, K7ICW, an avid VHF man from Las 
Vegas, NV. Al related a woeful tale of his 
recent 144 MHz moonbounce efforts. He 
refurbished an older 80-element colinear 
system (4 x 20 element Cushcraft ‘‘DX 
Array’’) in hopes of working EME but with 
nil results. After much frustration, Al tried 
a single 14-element Jr. Boomer propped 
up on a ladder and heard WSUN off the 
moon with excellent signals. K7ICW 
sums up his experience: ‘‘What does all 
this mean? Well, | concluded the hard 

way that for today’s would-be EME (be- 

ginning) enthusiast, start simple with a 
single Yagi, find out the operating sched- 
ule of a 32 Yagi station, and go from 
there, improving step by step.” Enlight- 
ening comments from someone who's 
obviously ‘‘been there.” Thanks to “‘The 
West Coast VHF’er’’ for this. 

Also in ‘‘The West Coast VHF’er’’ was 
an open letter from K6GSS of Cupertino, 

CA, who was soliciting contacts for the 
upcoming ARRL January VHF Sweep- 

stakes. K6GSS said, ‘‘With clearly over 
80% of QSO's coming from the FM mode 
(groan), | will be putting only about 20% 
of the time into SSB/CW.”’ Holy macker- 
el! Can this be true? Here in the north- 
eastern U.S., less than 5% of any ‘“‘big 
gun’ VHF contester’s score comes from 
FM contacts, but it’s apparently very dif- 
ferent on the west coast. Any comments 

from 6-land? 
Speaking of the January contest, it 

was a popular event in these parts. | was 
active single-op from my home in NJ, and 
made more contacts in more grid 
squares than (I’ve ever) worked before in 
this contest. Personally, | used 5 bands, 
50 through 1296 MHz, and ran kilowatts 
on all bands except 23 cm. There was a 
lot of competition among the single-ops, 
and at this point it’s anyone’s guess who 
came out on top. WA3AXV, a ‘‘Packrat’’ 
(member of the Mt. Airy VHF Club) from 
the Philadelphia suburbs who has taken 
national honors in this operating event 
for more years than anyone can remem- 
ber, was very much present again in ’86. 
With all the band hopping that prevails in 
VHF contests, | can’t keep track of how 
everyone is doing. | can say that KC2PX, 
N2BJ, W1VD, WA2FGK, and other sin- 
gle-ops in my area were very busy. N2SB, 
the call used by a group from southern 
NJ, sounded like the front-running multi- 
op station in these parts. The ‘‘big gun’’ 
station at W1VD in CT was manned by a 
single operator this year. What went on 
elsewhere in North America? Let me 

know. 
Conditions in the January contest 

were above average here, with strong 
signals to about 400 miles on 50 through 
432 MHz, reasonable tropo on 1296, 
good meteor scatter on 6 meters shortly 
after sunrise Sunday, and a surprise E- 
skip opening Sunday evening beginning 
at about 2345 UTC. The Sunday evening 
6 meter E-skip was a very welcome 
eye-opener which lasted for about 90 
minutes and produced contacts with a 
couple of dozen midwest, southeastern, 
and plains area stations. It was nice to 
confirm a QSO with WA@DCB in EN42 
(IA) via E-skip after spending several min- 
utes struggling to work him via meteor 
scatter 16 hours earlier. At my FN20 QTH 
the band opened as far west as 
EN10-11-12 (Omaha area) and EM15 (Ok- 
lahoma City area). | snagged some well- 
known VHFers who have been featured 
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in this column: WB2OTK/4 (EN84), 
N4KCM (EM78), WB9MSV (EN50). | think 
| awakened Ron, N4KCM, with a tele- 
phone call very early Sunday morning to 
make an on-the-spot meteor sked. He 
sleepily complied, and met me on 50.160 
at 1300Z (8 o’clock AM EST), where we 
quickly exchanged info courtesy of the 
meteor trails. Sorry to wake you up, Ron, 
but | needed your grid. 

A note regarding meteor scatter work: 
In the January ’86 column | cautioned 
readers that a major VHF contest is not 
the place to practice scatter techniques. 
Unfortunately, a lot of VHFers either 
don’t read this column or don’t agree 
with me. | heard many neophytes using 
the worst possible scatter procedures. 
I'll delve more deeply into this subject in 
a future column, but for now let me reiter- 
ate that when attempting to work meteor 
scatter: 

e Don’t use phonetics except for easily 
misunderstood letters. 

e Don’t speak at a normal conversa- 
tional pace. 

e Don’t give any information just once, 
unless you are certain you've caught a 
“zinger’’ (prolonged burst). 

e Don’t knowingly talk through a ‘‘zing- 
er.’ Let the other station make a trans- 
mission during the same burst. 

e Don’t transmit extraneous informa- 
tion (e.g., your name, state, etc., during a 
VHF contest). 

Say You Saw It InCQ 

Kantronics KPC:2 %y,, 
NOW — AX.25 VERSION 2 

for ANY computer, the 
Packet Communicator II 

Can you imagine a TNC that has a 
built-in HF modem and tuning aid, 
AX.25 version 2 protocol, multiple 
connects, and both TTL/RS-232 levels 
at the computer port? Well, it’s here! 
Introducing the Kantronics Packet 
Communicator II, KPC-2 for short. 

KPC-2 is the only TNC you will need, 
even if you change computers. KPC-2 
interfaces with ANY computer that has a 
serial RS-232 or TTL (C-64/VIC-20) 
port. The generic command structure, 
similar to KPC-1 but enhanced, fits any 
computer, even the PC compatibles. 

In addition, KPC-2 features totally 
new hardware and software — KPC-2 is 

format. 

e Don’t repeat any information once 
the other station has acknowledged it. 

© Do speak quickly and articulately. 
¢ Do use phonetics for easily misun- 

derstood letters of your call (but not your 

entire call—e.g., say W1 Sugar Dog, not 
Whiskey 1 Sierra Delta, which uses more 
syllables and doesn’t get the info across 
any better). 

© Do give information repeatedly until it 
is acknowledged (e.g., WB2WIK FN20 
WB2WIK FN20 WB2WIK FN20 is better 
than WB2WIK WB2WIK WB2WIK 
WB2WIK WB2WiIK, since the first exam- 
ple makes more efficient use of the 
transmission. 

e¢ Do ask for the information you're 
missing, to prevent hearing over again 
everything you’ve already acknowledged 
(e.g., “YOUR PREFIX, YOUR PREFIX, 
YOUR PREFIX, YOUR PREFIX, YOUR 
PREFIX”’ specifically requests the info 
you need, so the other station won't 
waste time giving his entire callsign). 

¢ Do generate the maximum possible 
“‘talkpower’’ by close-talking your micro- 
phone and keeping the gain set low to re- 
duce background noise and distortion. 

e Do ‘‘break’’ your transmissions to 
see if you’ve caught a ‘‘zinger’’ (e.g., 
K9RO WB2WIK K9RO WB2WIK KORO 
WB2WIK K9RO WB2WIK BREAK... then 
repeat a few seconds later). 

If all this makes no sense whatever to 
you, don’t feel badly. You're just not a 

Suggested Retail $219.00 

not a clone. And, of course, KPC-2 is 

enclosed in the now industry standard 
Kantronics extruded aluminum case. 

For more information contact 

Kantronics or a Kantronics dealer. 

Want more information on Packet? 
Contact us about our new PACKET 
VIDEO, great for a club program or 
instruction. $22.50, VHS or BETA 

Re Kantronics 
1202 E. 23rd Street (913) 842-7745 

Lawrence, Kansas 66046 

meteor jockey (yet). You'll get there, if 
you want to. It takes time and experi- 
ence, but pays off with increased contest 
scores or whatever your interest. 

The January contest offered me the 
opportunity to use the special 6 meter re- 
ceiving system | assembled back in June 
85 but never had much chance to fool 
with. This is an Advanced Receiver Re- 
search type R50VDA high-level receive 
converter preceded by ARR _ type 
PS0VDG GaAsFET preamplifier and driv- 
ing a solid-state Hammarlund HQ215 re- 
ceiver as the tunable IF at 28 MHz. |usea 
10 dB resistive attenuator between the 
preamp and the input to the converter be- 
cause the preamp has much more gain 
than needed, and excessive gain only re- 
duces the dynamic range of the system. | 
also run the HQ215 at somewhat re- 
duced front-end gain for pretty much the 
same purpose. Results? Unbelievable! | 
find that | can hear anything that can pos- 
sibly be heard on 6 meters with my anten- 
na and location, but the receiver doesn’t 
overload at all. The band sounds clean, 
not all garbled by dozens of super-strong 
stations, and | can hear weak scatter sig- 
nals right among very powerful locals. 

| cannot put numbers on this perform- 
ance—yet. | do intend to bring my whole 
6 meter receiving system to the local RF 
laboratory in the next few weeks, and will 

run dynamic performance tests there. |’d 
be very surprised if the system’s com- 
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pression point is lower than +5 dBm or 
so at the output of the preamp (this would 
be about — 15 dBm at the preamp input), 
and if the system cannot resolve — 140 
dBm in a 1 kHz bandwidth, I'll be 
shocked. But |’ll run these tests, plus a 
two-signal test for IMD if | can arrange 
proper equipment, and have the results 
ready for the May column. 

Speaking of performance measure- 
ments, | might mention that I’ve heard a 
lot of talk lately about ‘‘phase noise.” It is 
apparent that most of the folks who dis- 
cuss phase noise are unfamiliar with the 
true meaning of the term and haven't any * 
clue how to measure it. ‘‘Phase noise’”’ 
has become an amateur buzzword of the 
1980s, and | find this ironic, because 
prior to 1970 nobody ever heard the ex- 
pression. Phase noise was only recently 
(early 1970s perhaps) noticed by the 
commercial two-way radio folks when 
they began using such steeply skirted IF 
filters in FM receivers that they began to 

wonder why adjacent-channel rejection: 

measurements seemed to be limited by. 

system noise that was not inherent to the: 

receivers themselves. It appeared there 

was phase jitter (nonsynchronous phase 

modulation) present on the ‘‘pure CW”’ 

signals coming from laboratory test 

equipment, and this noise was becoming 

the limiting factor in making adjacent- 

channel measurements. 

This jitter, which later became spoken 

of as phase noise, was more pronounced 

on the signals generated by modern-day 

equipment than by the older, tube-type 

cavity oscillators so popular through the 

1960s. Circuit designers began investi- 

gating the source of such noise and de- 

termined that it was influenced by many 

factors, including oscillator circuit ‘‘Q”’ 

and—here’s the key word—the phase 

reference oscillators used in frequency 

synthesized designs. It seemed that the 

addition of digital circuits for RF genera- 

tion and counting was creating an unanti- 
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cipated problem with close-in spectral 

purity, and nobody noticed this phenome- 
non until the two-way FM people began 
building extremely sharp receivers. 

Not to belabor a boring subject, I'll 
summarize by saying that not all PLL syn- 
thesizers produce voluminous phase 

noise, and there are some RF sources, 
including crystal oscillators which are 
not connected to any digital circuits, 
which produce substantial phase noise. 
It is true that some popular synthesized 
amateur equipment produces more 
wideband hash, phase noise, and all 
sorts of unwanted signals than did some 
of the older, purely analog gear. But not 
all this is phase noise, and |’d appreciate 
it if nobody mentions phase noise to me 
again unless they have actually mea- 
sured it (which isn’t easily done). | spent 
two years of my life working in an RF lab 
chasing phase noise and can assure you 
that the difference between a very clean 
and a very dirty signal, at least with re- 
spect to phase noise, is often very small. 
The common unit of measurement is 
dB/Hz, and even a poor source might 
measure — 100 dB/Hz. 

Now, back to the January contest 
once more. The contest also permitted 
me to spend some time operating a 
Henry Radio model 2004A kilowatt desk- 
top amplifier for 70 cm, and! plantprinta 
full review of the product soon. The re- 
view unit was a bit finnicky, with drifting 
output power that I’m rather used to see- 
ing from 23 cm amplifiers but for which 
there is no reasonable explanation at 70 
cm. | was able to pull 600 watts output 
from the 2004A, but this would drift down 
with heating and then drift up to 700 
watts or higher after the unit cooled 
down. In general, | think the amplifier is a 
fine product, but I’d like to spend some 
time evaluating the cause of the thermal 
drift and then fix it. |’ll let you know what | 

find. 
Also planned for product reviews in 

the very near future are the powerful sol- 
id-state amplifiers for 144 and 432 MHz 
from Microwave Modules Ltd. We re- 
ceived evaluation units of the model 
MML144/200 and MML432/100 from The 
PX Shack and have been putting them 
through the paces. These British-made 
amplifiers are much bulkier than the 
American-made amplifiers from Mirage 
and appear to run more power with less 
thermal rise than the popular Mirage 
units. I'd guess the MML432/100, rated 
at 100 watts output but capable of pro- 
ducing 130 watts with 10 watt drive, 
would probably perform satisfactorily on 
fast-scan ATV with minimal video distor- 
tion. It uses two output transistors rated 
at 145 watts dissipation with (!) and is a 

1) Made in the USA 4) Automatic COR or remote keying 

2) All mode (FM, SSB, CW) 5) Built in thermal protection 

3) Optional plug-in receive preamp 6) Full 1 Year warranty 

For Information On Our Complete Line See Your Local Dealer Or Call Factory Direct 

P.O. Box 8979 * Newport Beach, CA 92658 

very conservative design compared with 

the Mirage D1010. 
That’s about it for now. Please keep 

writing! 

73, Steve, WB2WIK Tat rt et oe te ee aS 

VSSG2E eee eo eee eee ws os ot 
% (714) 760-3622 “See Us At Dayton!” 

(a a ea nk ie 
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Kantronics |)! )-).) 
NOW — for ANY computer, 

the intelligent terminal unit 
that can change its spots. 

Can you imagine a terminal unit (TU) 
that has user programmable 
parameters? Would you like to be able 
to vary the MARK and SPACE tones you 
use by computer control, save these 
parameters for next time, and be able to 
change the center frequency and 
bandwidth of the CW detector? All this 
can be done with the Universal Terminal 

Unit-XT by Kantronics. 

Imagine a CW/RTTY/ASCII/AMTOR 
machine that operates with a TNC-like 
command structure, including 54 
commands. The UTU-XT does just that 
with a 6303 microcomputer, 2K of RAM, 
NOVRAM, and 128K of EPROM 
embedded inside. 

UTU-XT is also compatible to any 
computer with an RS232 or TTL (C-64) 
serial port — the circuit is built in. This 
allows you the flexibility to change 
computers at any time. 

UTU-XT operates CW from 6-99 
WPM, RTTY from 45 to 300 baud. ASCII 
from 110 to 300 baud, and AMTOR 
modes A, B, and L. Selective RTTY and 

SELFEC are included. 

Suggested retail $359.95 

Ke Kantronics 
1202 E. 23rd Street (913) 842-7745 

Lawrence, Kansas 66046 

Dan’s Got It All 

IC-745 @> 

TAICOM a) 

KENWOOD 

2 FT-980 CAT 

@ FT-757 Gx 
FT-209 RH 

KANTRONICS 
KPC-2 » | 
PACKET 
a ape il 

WELZ CORP. 
VSWR/POWER METERS 

Dis 

TH-21AT 

TR-2600 TH-21A 

@ TS-930S TS-940S 

Britt’s 2-Way Radio Sales & Service 

2508 Atlanta Street 

Smyrna, Georgia 30080 

Belmont Hills Shopping Center 
(404) 432-8006 

All Of These “Goodies” And Many More At Super Savings. 
Come See Us Or Call 1-800-241-2027. 4 SANTEC & 

* ST-200ET 
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Ham Shop 
FREE TO CQ SUBSCRIBERS 

Advertising Rates : Non-commercial ads are 20 cents per word including abbrevia- 
tions and addresses. Commercial and organization ads are 60 cents per word. Mini- 
mum charge $2.00. No ad (non-subscriber) will be printed unless accompanied by full 
remittance. Non-commercial ads free to CQ subscribers, as space permits, maximum 
3 lines each. Allads must be typewritten double spaced. Recent CQ mailing label must 

accompany ad. 
Closing Date: The 10th day in the third month preceding date of publication. Because 
the advertisers and equipment contained in Ham Shop have not been investigated, the 
Publisher of CQ cannot vouch for the merchandise listed therein. Direct all correspon- 

for boring QSO’s and blah 
operating habits. A new Bencher 
paddle with the amazingly smooth 
response and perfect tracking that 
Bencher paddles are famous for is 
a sure cure for the blahs. 
Discover the joy that CW can be - 
see your dealer for one of the 
excitement machines. 

At Bencher, we didn’t invent CW— 
But we perfected it. 

RBCMCHER INC. 
339 W. LAKE ST., CHICAGO. IL 60606—(312) 263-1808 

CIRCLE 77 ON READER SERVICE CARD 

RS20A/RM20M 16-20 Amp 
RS35A/RS35M 25-35 Amp. . 
RS50A /RSSOM 37-50 Amp 
BENCHER 
BY-1/BY-2 

BUTTERNUT 
HF4B/Beam 

the eA _ 
HAM STATION 

P.O. Box 4405 Dept. C. 
220 N. Fulton Ave. 

Evansville, IN 47710 

Store Hours 
MON-FRI 9AM - 6PM 

SAT 9AM - 3PM 
WARRANTY SERVICE ce FOR: 

HF6V 80-10M Vertical 
HF2V 80, 40M Vertical 
Other Antennas & Acc. in Stock... 

B&W 

CUSHCRAFT 

Antennas & Switches in Stock... . 

CONNECT SYSTEMS 
Private Patch III. . 

A3/A4 Tribanders 
215WB 2m Wideband 
230WB Stacked 215's 

dence and ad copy to: CQ Ham Shop, 76 N. Broadway, Hicksville, NY 11801. 

QSLs & RUBBER STAMPS—Top Quality! Card Samples and 
Stamp Information 50¢ Ebbert Graphics D-2, Box 70, Wester- 
ville, OH 43081. 

WANTED: Older model bugs, unusual bugs, and miniature 
hand keys. State price, condition. Dave Ingram, K4TWy, Rt. 
11, Box 499 #1201 South, Birmingham, AL 35210. 

IMRA-International Mission Radio Assn. helps missioners— 
equipment loaned; weekday net, 14.280 MHz, 2:00-3:00 PM 
Eastern. 1 Pryer Manor Rd., Larchmont, NY 10538. 

KNOW FIRST! Ham radio fanatics—you need THE WSYI RE- 
PORT, a twice-monthly award-winning Hot Insider Newslet- 
ter. Acclaimed best! Confidential facts, ideas, insights, na- 
tionwide news, technology, predictions, alerts. Quoted coast- 
to-coast! We print what you don’t get elsewhere! $21.00 an- 
nually w/money-back guarantee! FREE SAMPLE for S.A.S.E. 
(two stamps). W5YI, Box 10101-C, Dallas, Texas 75207. 

FOR SALE. CQ/Ham Radio/QST/73 magazines @ 35¢ (thru 
1975) and 50¢ (1976-up) each, including shipping. W6LS, 
2814 Empire, Burbank, CA 91504. 

CERTIFICATE for proven contacts with all ten American 
districts. SASE to W6LS, 2814 Empire, Burbank, CA 91504 
brings data sheet. 

QUADS © QUADS © 2, 3 & 4 Element Kits. Also components, 
Fiberglass Spreaders, Spiders, Wires, etc. (3) $.22 stamps for 
complete brochure. db + ENTERPRISES, Box 24, Pine Valley, 
NY 14872, phone 607-739-8480. 

CASA MARCONI, INC. Pre-owned communication equip- 
ment. We buy and sell. 7189 S.W. 8 St., Miami, FL 33144, 

phone 305-264-8443. 

HAM TRADER YELLOW SHEETS, in our 24th year. BUY, 
SWAP, SELL Ham Radio gear. Published twice a month. Ads 
quickly circulate—no long wait for results. SASE for sample 
copy. $10.00 for one year (24 issues). P.O. Box 2057, Glen 
Ellyn, IL 60138-2057. 

HAVE AM CAPABILITY? Join SPAM (Society for Promotion 
AM). Membership is free. For free info send SASE to: SPAM, 
clo F. Dunlap, WASTWF, 14113 Stoneshire, Houston, TX 
77060. 

CLANDESTINE CONFIDENTIAL NEWSLETTER: Latest info 
on secret broadcasters. Six issues $10 US, $13 foreign, US 
funds. RR4 Box 110, Lake Geneva, WI 53147. 

271A/271H 2M Allmode 
47A 440 MHz Mobile 
37A 220 MHz Mobile 

. 134.95/149.00 
194.95/224.95 

27A/27H 2M 25W & 45W Mobiles . 299.95/355.00 
$48.95/58.95 

25.00 
3AT/4AT 220/440H.T.'s 
2AT/02A 2 mtr. H.T.'s 
4AT/04AT 
3200 Dualband Mobile 
Dual Band Antennas in Stock 

$188.95 

KANTRONICS 
Packet Communicator in Stock... 
UTUUTU-XT term. units 
Interface || Deluxe Interface 
Large Inventory of Software & 

Pac-Term Programs in Stock... 

KDK 
FM-240 2M 25 w/mobile 
KLM 

599.95/749.95 

199.95/289.95 
. 229.95/319.95 

Super Huge Inventory of Accessories & Radios 

179.95/295.00 

HALLICRAFTERS Service Manuals. Amateur and SWL. Write 
for prices. Specify Model Numbers desired. Ardco Elec- 
tronics, P.O. Box 95, Dept. C, Berwyn, IL 60402. 

SANTEC 
ST-20T New Superior Function H.T. 

ST-200 w/FREE Accessories. . . . 

SHURE 
444D Hi-Lo Desk Mic 

TEN-TEC 
New 561 Corsair Il 
Titan-Your Last Amplifier . 
Century 22 CW Xevr 

525D Argosy 
2510 Satellite Station 
229 2KW Tuner 
4229 2KW Tuner Kit 
TOKYO HY-POWER 
HL30V 3-30 W Amp w/Gasfet... . 

HL35V 3-30 W/Amp 
HL160V 3 10-160W Amp 

HL160V25 25-160W Amp 
HL-20U 430-449 MHz 3-20W Amp 

CALL 
CALL 

399.95 
309.95 

ea $229.95 $ 55.00 

1,170.00 
2,275.00 
349.95 
569.00 
475.00 
269.95 
199.95 

479.95 
CALL 

199.95 

229.95 
$ 67.95 

76.95 
319.95 
289.95 
110.95 

CALL 

$299.00 

Prices Do Not Include Shipping. 
Price and Availability Subject to 

Change Without Notice 
UPS COD $2.50 Per Package 

AEA 
CP-100 Deluxe interface/ MBA-TOR 
CP-I interface 
MBA-TOR Software 
DR-DX/DRQSO 
PK-64/PK-80 in stock. . 

ALINCO [4 
2 Mtr. & 440 MHz Amplifiers in Stock 
ALM-203T 2MH.T. ..........- 

Power Supplies & Towers in Stock . 

AMERITRON 
Amplifiers And Remote Switches. . 

ANTENNA SPECIALISTS (AVANT!) 

2M & 440 MHz on Glass Antennas 

CALL 
179.95 
88.95 

94.95/74.95 
209.95 each 

Books And Publications in Stock. . 

ASTRON 
RS7A 5-7 Amp 
RS10A7.5-10 Amp... . 

RS12A 9-12 Amp 
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Ringo Rangers 2M, 6M, 220, 450. 
Plus Much More in Stock 

DAIWA 
CN410M 3.5-150 MHz w/light. . . 
CN520 1.8-60 MHz 
CN620B/CN720B 1.8-150 MHz... .109.95/110.95 
CN630 140-450 MHz 129.95 
CS$401/€S201 switches. .......... 63.95/23.10 

HAL 

Computer interfaces & Dedicated 

Terminals. ...... 

HEIL 
Products in Stock . 

HUSTLER 
All Amateur Antennas in Stock... . 

HY-GAIN 
TH7DXS 7EL Tribander 
Explorer 14 3EL Tribander 

VHF & UHF Beams & Verticals in Stock 

Plus a Whole Bunch More 

ICOM 
751 Top of the Line 
745 Gen. Cov 
735 Fantastic New Xcvr. . 
R71A World Class Receiver 
R7000 Ultimate Scanner 
1271A New 1.2 GHZ Base Rig... . 
471A/471H 430-450 MHz All 

Mode : 

63.95/23.10 

CALL 

CALL 

$489.95 
339.95 

CALL 
CALL 

$1089.00 
769.00 
729.00 
619.00 
889.95 
889.95 

. 699.95/949.95 

For Orders and Price Checks Call 800-523-7731 

2M-14C 2M Circular Ant 
2M-22C 2M Circular Ant 
2M-16LBX 2M Ant 
435-180 w/CS-2 
435-40CX Circular Ant 
Many More Antennas in Stock... . 

LARSEN 
NLA 150/220/450 MAG. Mnt.... 
NLA 2/70 Dual Band MAG. Mnt. Ant. 

MFJ 
Interfaces w/Free Software 
Packet Controller 
989 3KW Roller Inductor tuner... 
949C 300W w/Tuner w/D Load. . 
422 Keyer Bencher Combo 
Much More in Stock........... 

MICROLOG 
Products in stock 

MIRAGE 
B1016 10/160W-Preamp 
B3016 30/160W-Preamp....... 
B23A 2/30W-Preamp 
D1010N 10/100W 430-450 MHz. 
NYE 
MB-V-A The Ultimate Tuner 

RADIO AMATEUR CALLBOOK 
1986 N.A. & INTL. Call Books... 
ROTATORS 

ea. $ 43.95 
59.95 

CALL 
116.95 
289.95 
135.00 
109.95 
CALL 

CALL 

$249.95 
204.95 
89.95 

289.95 

$499.95 

21.95/20.95 

. Alliance, Hy-Gain & Ken-Pro Rotors in Stock CALL 

Indiana call 1-812-422-0231 
Service Dept. 1-812-422-0252 
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HL 120U 430-449 MHz 10-100W Amp 

HC-2000 2KW Tuner 
HC 400L Tuner w/Dual Needle Mtr. 
HRA-2 2 Mtr. Mast Mount Gasfet Preamp 
HRA-7 70 CM Mast Mount Gasfet Preamp 

WELZ 
Meters & Dual Band Antennas in Stock 
YAESU 
FRG9600 60-905MHz Scanner... . 
FRG8800 HF Communications Revr. 
FT980 Deluxe Xcvr. 
FT757GX Gen. Cov. Xevr 
FP757HD Heavy Duty Power Supply 

FC757AT Auto Ant. Tuner 
MMB-20 Mounting Bracket for 757GX 
FT726R Tri Band Xcvr 
FT26R Modules in Stock 
MD-1B8 Desk Mic 
FT209RH 2M H.T. SW 
FT270R 45W 2M Mobile Free FTS-8 
FT2700 RH Dual Band Mobile 

w/Free FTS-8 499.00 

AMEX, MC, VISA & C.O.D.s 
WELCOME 

FREIGHT FOB EVANSVILLE 
Send SASE for our new & 

used equipment list. 

349.95 
329.95 
204.95 
124.95 
134.95 

CALL 

$470.00 
CALL 

.525.00 
CALL 

175.00 
259.95 
24.00 

799.95 
CALL 
69.00 

309.95 
365.00 
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In my 53 years as a ham, I have used every kind of rig 
— homebrew, surplus, and factory-made (foreign 
and domestic). The reasons why I settled on Ten- 
Tec equipment are these: 

Ten-Tec “burns in” every transceiver for 15 
hours before shipping, i.e., each unit is operated 
on all bands, in all modes before it is OK'd for 

customer use. This is the same type of test used 
by major electronics companies on MILSPEC 
components and equipment to provide extraor- 
dinary reliability. 

The ssb audio quality is truly outstanding, and often 
commented upon by the station you are working. 
Ten-Tec’s cw signal is sharp and clean (unlike some 
rigs) with the finest QSK (break-in) in the industry. 
No phase noise “hash.” 

In the new CORSAIR II, YOU CAN COPY AN S3 
signal right next to an S9 signal. The state-of-art i-f 
system, plus the 16-pole ladder filter and other fil- 
ters give the sharpest selectivity of any transceiver | 
have ever used. 

You can listen to two signals, on different frequen- 
cies, at the same time with the optional second 
VFO for the new CORSAIR — a big advantage for 
Dxers. 

Ten-Tec gives you the best service in the industry — 
just ask any Ten-Tec owner. Turn-around time is 
usually ten days to two weeks compared to a month 
or more with other manufacturers. Ten-Tec gives 
service tips on the phone and offers free replace- 
ment modules for 12 months. 

“| have never owned more reliable, satisfactory 
equipment than that designed and built by Ten-Tec 
in the United States.” 

-Stuart D. Cowan, W2LX 

* Stuart D. Cowan is recognized as one of the 
world’s foremost authorities in ham radio. He is an 
author of Handbooks for Radio Amateurs, CB 
Operators, Shortwave Listeners, Kit Builders, Ex- 

perimenters, and Students. He and Bill Orr 
(W6SAI) worked together in propagation studies 
on the new 10, 18, and 24MHz bands as authorized 
by the FCC. Experiments also included satellite 
communication. In the experiments he used Ten- 
Tec equipment for three years on cw and ssb 
“without a single problem or failure.” 

You can step up to a TEN-TEC 
too! See your dealer or write: 

| if TEN-TEC., inc. 
SEVIERVILLE, TENNESSEE 37862 Corsair II 



CALL TOLL FREE FOR QUOTES 

1-800-328-0250 
1-612-535-5050 

7" (IN MINNESOTA- COLLECT) D> INI. 
USED GEAR BLOW-OUT! 

We Must Make More Room For 
(We're Stacked To The Walls With Previously Owned—B 

ATLAS i 
180, Base Statio pkg., 

Dig. $349 

COLLINS 
KWM-2 w/ waters, 

516F2 $495 

51-33 $299 

DRAKE 2 
TR-4 HF transceiver 
w/ps $289 
TR-3 HF transceiver 
w/ps $229 
R4C w/MS4, late s/n $249 
R4B receiver, w/MS4 $199 
T4X transmitter w/ps $179 
R4A receiver w/MS4 $179 
C4 station control console 
(missing AC strip) $125 

Theta 7000E Dedicated 
rtty/ascii/cw $229 

ICOM f 
1C-740 HF scvr w/int. ps, 

FL44, FL45, EX241, 

EX243 $799 
1C-701 HF scvr 
w/PS701 $429 
1C-720A $579 
IC-745 mint! current 
model $639 
1C-751 HF xcvr, current top- 

of-line $949 
1C-280 10 watt, 5 memory 
w/remote kit $189 
IC-2AT $155 
1C-4AT 440 MHz w/PL $219 
AT-100 auto tuner $239 
AH-1 mobile antenna $159 
R-70 mint! $449 
R-70 w/FL-44 & FM $549 

KENWOOD 
TS-180S w/DFC, SSB, WARC 
mod $499 
TS-520 HF xcvr, ideal first 

rig $389 
TS-520S $409 

TS-820S HF xcvr, 

digital $499 

TS-830S w/YG455C, 

YK88C $769 
TS-930S w/AT $995 
TS-120S HF transceiver, 
mobile $379 
PS-430 $115 
DFC-230 remote 
controller $149 
AT-120 mobile tuner $79 
AT-230 $149 

TR-2500 $199 
TR-2600A w/case $249 
SP-230 speaker $49 
VFO 240 remote analog 

vfo $125 
VFO 230 remote digital 

vfo $229 

SBE 
SB 34 HF xcvr w/AC/DC & 
mic $179 
SB-2LA 1KW linear $209 

FT-101EE HF xcvr w/cw & am 
filters $389 
FT-901DM HF xcvr $599 
FT-901DM HF xcvr w/Shure 
444 mint! $649 
FT-720R 440 mHz $199 
FT-227RB ‘‘Memorizer’’ 10 
watt,4 memory $179 
FT-480R all mode $339 

FT-202 2M xtal control $89 
FT-208R 2M, 10 
memory $199 
FT-708R 440 MHz, 10 
memory, LCD $209 

FY-101 remote vfo $99 
FTV-650B 6 meter 
transverter $149 
FT-107M HF xcvr, w/int ps, 
WARC $589 
FT-726R w/10M, 430, 440, 
satellite $1399 
FY-101Z remote vfo $169 
FY-101DM digital remote vfo 

Your Trade-ins! 
ench-Tested Warranteed Gear) 

FC-707 antenna tuner 
w/meter & dummy 
load $129 

TENTEC 
Corsair w/CW, keyer, mic & 
speech proc, PS $999 
Corsair w/narrow ssb 
filter $849 
Centure 21 

w/calibrator $199 
Omni-D series B w/500 Hz cw 
filter $499 
Triton IV $225 
228 T-match w/meter $99 

HALLICRAFTERS 
H-120 $29 

HEATH 
HR-1680 w/ext. 
speaker $169 
$B200 very nice! $325 

NATIONAL 
HRO-500 $459 

PANASONIC 
RF-4900 $299 

RF-6300 $249 

HAL 
DS-3000 $199 
ST-5000 $89 

DENTRON 
AT1K 1KW w/meter & 
antenna switch $129 
Clipperton-L $499 

HENRY 
10-130 watt 2 meter 
FM $109 
10-190 watt 2 meter 
FM/SSB $109 

KLM 
10-160 watt 2 meter 
FM/SSB $159 

HEIL 
Mic Equalizer $45 
Mic $45 

TS-520SE HF xcvr 
wiew $449 

mint! $675 
1€740 w/PS740, EX257, FL52, 

VISA/MASTER CARD 
FREE SHIPPING 
ON MOST RIGS FOR CASH! 

YAESU w/memory $199 

FT-101ZD Mark Il $489 

S.A.S.E. FOR OUR 
“‘BENCH-TESTED”’ 
USED EQUIPMENT LISTING 

MON-FRI 9 AM - 6 PM CENTRAL TIME 
SATURDAY 9 AM - 5 PM 

4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul) 

THE BEST PLACE to BUY, SELL or 
TRADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 
"NUTS & VOLTS 

BOX 1111-Q © PLACENTIA, CA 92670 compurens 
(714) 632-7721 SC RURE I IDeTICS 

Join Thousands of Readers Nationwide Boner 

Every Month Pectacrrte 
NEW PRODUCTS 

COMPONENTS * KITS 
ANTIQUE ELECT. 
PUBLICATIONS 

PLANS © SERVICES 

ONE YEAR U.S. SUBSCRIPTIONS 
$10.00 - 3rd Class * $15.00 - 1st Class 

~ =a 

@Bs:35.00 - Lifetime - 3rd Class guia 

HEWLETT-PACKARD Model 606A signal generator, 50 KHz- 
65 MHz, for communication equip. servicing. $165 or trade for 
linear amplifier parts, vacuum capacitors/relays. A. Emerald, 
8956 Swallow, Fountain Valley, CA 92708. 

CIRCLE 173 ON READER SERVICE CARD 

MILITARY RADIO SETS: GRC, PRC, SRC, TRC, URC, VRC, 
system components, test equipment, night vision, intrusion 

det. BEST PRICES, buy and sell. Complete catalog, send 

$2.00, shipping and handling. MIL-COM EXCHANGE, P.O. Box 

982, Orange Park, FL 32067-0982. 

HAM RADIO REPAIR! Tube through solid state. Robert Hall Elec- 
tronics, Box 8363, San Francisco, CA 94128 (408-729-8200). 

ANOTHER DAY with an empty mailbox? Improve your QSL re- 

turns with Secrets of Successful QSL'ing by Gerry L. Dexter. 

This complete guide to reception reporting and QSLing 

SWBC, Utility, ham, and medium-wave stations covers every- 

thing from basics to advanced techniques. Just $9.95 plus $1 

s/h, $2 s/h foreign orders, U.S. funds only. Order now from 

Tiare Publications, P.O. Box 493, Lake Geneva, WI 53147. 

NATIONAL RADIO CO. equipment manuals. Also NCL-2000 
factory parts kits. SASE for price list. Max J. Fuchs, 11 Ply- 

mouth Lane, Swampscott, MA 01907 

TELEGRAPH KEY made in China for use in China wanted for a 
private collection. Dick Randall, K6ARE, 1263 Lakehurst Rd., 
Livermore, CA 94550. 

TEMPO-ONE with AC-ONE $186.00. U-ship. Tom, K4RV, Rt. 7 
Box 168, Lexington, SC 29072 (803-359-3418). 

FCC EXAMS, NOVICE-EXTRA: Sunnyvale VEC ARC. Call 

(408) 255-9000 24 hours. 73, Gordon, WENLG, VEC. 

WANTED: Western Electric, RCA, Cunningham, Mcintosh, 

Marantz, tubes, amplifiers, speakers. Maury, 11122 Atwell, 

Houston, TX 77096. 

ELECTRON TUBES: Microwave Transmitting, Receiving, Ob- 

solete.... ALL TYPES! Large inventory. Contact: Daily Elec- 

tronics, P.O. Box 5029, Compton, CA 90224 (213-774-1255). 

WANTED: Yaesu FR-101(SD) or D receiver, XF10.8HS filter, 
and TC-2 2M converter. C.T, Huth, 229 Melmore St., Tiffin, OH 

44883. 

TWO U-100 ROTATORS never used $40 each. Cushcraft 
A144-10T Oscar antenna never used $45. Butternut HF6V 
with heavy-duty 160 meter coil $115. G. Skloot, KE2N, 2923 
Mandalay Beach Road, Wantagh, NY 11793 (516-221-3535). 

WANTED: Drake MN-2700 ant tuner or (MN-2000). FOR SALE: 
NB-7 noise blanker for TR7 new, $65 ea. Aux 7 band for TR7 
new $65 ea. Kenwood: PC1 phone patch, $55. BS-5 pan adapt- 
er new $40. TR-7950 2 meter radio, $275. SM220/BS8 monitor 
scope, pan adaptor, $310. Heathkit: HR10B receiver, $65. 
HW-16 xcvr, $65. HO-10 monitor scope, $85. SB-600 spkr, 
$25. Paddle, keyer, $40. Yaesu: SP-107P spkr./phone patch, 
$55. SP-901P spkr/phone patch $59. CW fil for FT-301, $45 
YO-901 monitor scope $375. Drake: R4C 4NB noise blanker, 
$120. FL-250, FL-1500 filters, $55 ea. Acc'y C4 console, $200 
no ant or AC control). MS-4 spkr, now $45. MN75 ant. tuner, 
new $135. Add freight to all items. KZUKW, Tony Musero, 
1609 So. Iseminger St., Phila., PA 19148 (215-271-8898). 

CB-to-10M CONVERSIONS: FM kits, frequency modification 

hardware, books, plans, high-performance CB accessories. 

Free catalog. CBCI, Box 31500CQ, Phoenix, AZ 85046 

(602-996-8700). 

TENNATEST: Antenna noise bridge outperforms others, ac- 

curate, costs less, satisfaction guaranteed. 1-150 MHz. Send 

stamp for details. W8URR, 1025 Wildwood Rd., Quincy, MI 

49082. 

MILITARY RADIO SETS: HF, VHF, UHF, Microwave; Radar, 
Intrusion Detection, TEST EQUIPMENT. Best Prices. Send 
$1.00 for 1986 Catalog. MIL-COM EXCHANGE, P.O. Box 982, 
Orange Park, FL 32067-0982. 

C64 & C128 SOFTWARE: Send SASE for list. P.O. Box 387, 
Chillicothe, OH 45601. 

UNIQUE HAM KEYCHAIN! 1% inch miniature H/T (handheld 
transceiver) made of pewter. Callsign engraved backside 
FREE! $2.95 each/2 for $5.00 (includes postage). Print call- 
signs clearly. L. Hunter, N4MUK, Box 382, Maggie Valley, NC 

28751. 

WANTED: Ham license plates for following states—AK, CA, 

CT, DE, ID, KY, ME, MO, MT, NV, NJ, NM, OR, UT, WA. Also 

Canada. Buy or trade. Willard Prentice, W3VBM, 2419 Chet- 

wood Circle, Timonium, MD 21093 

20% OFF COMPUTER PROGRAMS! Send SASE for free cata- 

log: E.P.O. SOFTWARE, 7805 N.E. 147th Ave., Vancouver, WA 

98662. 

TUBES: 2000 types, including antique and hard to find. Parts 
and literature for antique radio buffs. Send $2.00 for 20-page 
catalog. Antique Electronic Supply, 688E W. First St., Tempe, 

AZ 85281. 

R-390A RECEIVER, .5-30 MHz all modes, 4 mechanical fil- 
ters, meters sealed (Government removed, operation unaf- 
fected): complete/checked $195, complete/repairable $115, 
spare parts unit (80% complete) $65. CPRC-26 Manpack Ra- 
dio (described in March 1985 Ham Radio), transceives 46-54 
MHz FM, with battery box, antenna, crystal, handset: $22.50 
apiece, $42.50/pair. Info SASE. CPRC-26 add $4/unit ship- 
ping. R-390A shipping charges collect. Baytronics, Dept. cQ, 
Box 591, Sandusky, OH 44870. Phone 419-627-0460 eve- 

nings. 

LOGIC PROBE: LED readout shows (F)loat, (H)igh, (L)ow, 
(P)ulse. Easy kit $12, assembled $18, postpaid. John Day, 
1440 #4 Ruby Ct., Capitola, CA 95010. 

The ALL NEW 17th Annual B*A*S*H—NEW LOCATION, 
NEW ENTERTAINMENT, NEW FOOD—will be held on FRI- 

DAY NIGHT of the Hamvention, April 25, 1986. The new loca- 
tion is in the Conference Center at the HARA ARENA AND Ex- 
HIBITION CENTER (the same location as the Hamvention) 
starting at 7:00 p.m. There is no admission charge, and free 
continuous entertainment. Food and beverages are available. 
Two exciting top awards, and many others. Stay right at HARA 
when the Hamvention closes on Friday evening and meet 
your friends and join us for an evening of fun and entertain- 
ment. Sponsored by the Miami Valley F.M. Association, P.O. 
Box 263, Dayton, OH 45401. 

C-128 LOGGING AND QSL PROGRAM. 80 Column monitor re- 
quired. $12.95. W6SBW, WSR Box 9457, Oroville, CA 95966. 

RTTY EQUIPMENT: Warehouse full of Model 28/33/35 KSR’s, 
ASR's, TD's, typing reperfs, modkits and parts, collected over 
15 years. Must vacate by June 30th, $5000.00 for lot. Also, 
RTTY demodulators, video RTTY equipment, gearshifts, mo- 
torized paperwinders, paper. Send SASE for complete list and 
prices. Lawrence R. Pfleger, KQWJB, 2600 S. 14th Street, St. 
Cloud, MN 56301. Ph. (612) 255-9794. 

AAAA WANTED: Radio tubes (50s, 211, 845). Western Elec- 
tric Equipment (Tube, Amp, Mixer, Console, Speaker, Driver, 
Horn, Microphone, Parts, etc.). Triaxial, Coaxial speakers of 
Jensen, Trusonic, Altec, Tannoy. JBL 150-4C, N-500. David, 
P.O. Box 832, Monterey Park, CA 91754, Tel: 1-818-576-2642. 

BUY, SELL, COLLECT, and restore early tube equipment? 
Early receivers, tubes, and telegraph gear? Join AWA, which 
sponsors oldtime ‘‘meets,"’ flea markets, museum, and jour- 
nal with free want ads. Annual dues only $8. Write: Bruce Kel- 
ley, W2ICE, Rte. 3, Holcomb, NY 14469. 
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.-. CALL NOW 
FOR QUOTE! 

IC-735 HF Compact XCVR * 

KENWOOD BSANTEC TELEX HY-GAIN MAMERITRON BAVANTI 
@ICOM @KDK @HUSTLER MWELZ BCALLBOOK 
G MIRAGE BAZDEN KLM LARSEN BARRL BOOKS 
BAEA BNYE VIKING @ROHN BUTTERNUT BCABLE 

VISA/MASTER CARD S.A.S.E. FOR OUR 
FREE SHIPPING 
ON MOST RIGS FOR CASH! 

From T.N.T.! 
i 

“‘BENCH-TESTED”’ 
USED EQUIPMENT LISTING 

CALL TOLL FREE FOR QUOTES 

1-800-328-0250 
1-612-535-5050 

a” (IN MINNESOTA- COLLECT) 

You've Read All The Raving Reviews... 
Now Order Your New Icom 735 

SPECIAL T.N.T. 
VALUE! 
Kenwood HF mobile 
antenna—MA-5 (10-80 M.) with 
Free bumper mount 
Now Only $99.95 

@HEIL MICONNECTORS 
@MFJ BBENCHER 
HKANTRONICS 

MON-FRI 9 AM - 6 PM CENTRAL TIME 
SATURDAY 9 AM - 5 PM 

4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul) 

CHASSIS AND CABINET KITS: SASE. K3IWK, 5120 Harmony 
Grove Road, Dover, PA 17315. 

CIRCLE 36 ON READER SERVICE CARD 

WANTED: Drake RV75 VFO and TR7 Service Kit. Michael 
Nemesh, W3PVV, 502 Green Street, Freeland, PA 18224. 

COMPUTER PAPER AND DISC: Unbeatable prices, SASE, 
FCS, 9307 Worley Mill, Hillsboro, OH 45133. 

WANTED: Henry 2K3 or 2K4. Paul Solek, P.O. Box 43, Rey- 
noldsburg, OH 43068-0043. 

CABLE TV CONVERTERS & EQUIPMENT: Plans and parts. 
Build or buy. Send SASE for information. C&D ELECTRONICS, 
626 Flowerdale, Dept. CQ, Ferndale, MI 48220. 

COMMODORE 64 OWNERS: Use as a digital readout for your 
TS-520, FT-101, Collins, etc. (six digits) and 250 MHz frequen- 
cy counter (8 digits). Send $1.00 for information. GRAND 
SYSTEMS, Dep't. D, POB 3377, Blaine, WA 98230. 

THE RADIO CLUB OF JUNIOR HIGH SCHOOL 22 N.Y.C. INC. 
is a non-profit organization incorporated under the laws of the 
State of New York with the goal of using the theme of Ham 
Radio to further and enhance the education of young people. 
Your equipment donation would be greatly appreciated. 
WB2dJKJ via callbook or telephone (516) 674-4072 24 hours, 
seven days a week. THANK YOU. 

“FREE TESTING BEFORE SHIPPING’: TS-940/S $1599, 
TS-430/S $719.50, FT-757GX $749.50, HX-1200 Handheld 
$235.50, BC-100XL $229.50, MX-5000 $339.50, MX-7000 
$399.50, BC-800XLT $329.50, BC-300 $279.50, R-7000 
$799.50, R-71A $649.50, R-2000 $449.50, FRG-8800 $499.50, 
ICF-2010 $269.50. MFJ, CBs, Antennas, MUCH MORE!! 
FREE UPS SHIPPING & INSURANCE TO 48 STATES. 31 Page 
1986 Picture Catalog $1.00 (REFUNDABLE). GALAXY ELEC- 
TRONICS, Box 1202, 67 Eber Ave., Akron, OH 44309 (216- 
376-2402) 9-5 pm EST. 

TEN-TEC 515 transceiver, matching filters, AC supply, 405 
amp. Excellent, package only, $395. Cheap mobile, backup 
SSB/CW, HR20/HX20, matching speaker, AC/DC supplies, 
Ameco preamp, coax, antenna. Excellent, $199 or best offer. 
WE6NRu, 16573 Sioux Lane, Gaithersburg, MD 20878. 

HAMS: Make big money in technical writing. Special report 
$3. Dr. Roger Moody, WA3NFW, Research Consultant, 7525 
Riverdale Road, New Carrollton, MD 20784. 

FOR SALE: Knight 50 watt Transmitter. Matching VFO 10-80 
meters, $75.00. Collins Type 32V Transmitter, $250.00. Don- 
ald M. Cox, 318 Park Blvd., Orange Cove, CA 93646 
(209-626-4219). 

WANTED, MILITARY/COMMERCIAL COLLINS EQUIPMENT. 
WE NEED 618T, RT-743/ARC-51, ARC-94, ARC-102, RT-712/ 
RC-105, ARC-114, ARC-115, ARC-116, RT-857/ARC-134 or 
Wilcox 807A, ARC-159 or Collins 719A, ARC-164, ARC-186, 
RT-859A/APX-72, RT-868A/APX-76, ARN-89, ARN-118, 
RT-1159/A, MRC-95, 718F-1/2, HF105, KWM-2A, 516F-2, 
PM-2, 312B-5, 30L-1, 302C-3, Antenna Couplers 490T-1, 
490T-2, 490T-9, CU-1658A/ARC, CU-1669/GRC, 180S-1, 
70K-9 PTO. Anything Collins old or new. We also service. Our 
30th year. Top dollar paid or trade for new amateur gear. 
Write or phone Bill Slep, 704-524-7519. Slep Electronics Com- 
pany, Highway 441, Otto, NC 28763. 

PAY TV and SATELLITE descrambling. Fifth edition, 73 pages. 
This is the most complete and current guide available. There 
are working schematics and theory for most cable, UHF, and 
satellite systems including Anik and Fantasy channels. 
$12.95. Product catalog $1. Shojiki Electronics Corp., 1327Q 
Niagara St., Niagara Falls, NY 14303. COD's 716-284-2163. 

ELECTRON TUBES: Radio & TV types 75 % off list price. Huge 
inventory! Also industrial types. Send for the free catalog to- 
day or call toll free (800) 221-5802. Send for 80% off tube 
listing. Box CC, Transleteronics, Inc., 1365 39th St., Brooklyn, 
NY 11218. See our display ad this issue. 

LOW PRICED QSL CARDS: 100 for $5.00 and 500 for $20.00. 
Add $1.75 for shipping and postage. SASE for samples. Ken- 
neth Hand, WB2EUF, P.O. Box 708, East Hampton, NY 11937. 

DIGITAL AUTOMATIC DISPLAYS for FT-101's, TS-520's, Collins, 
Swan, and all others. Six %” digits. 5” wide by 1%” high 
metal cabinet. Send $1.00 for information and receive a 
$25.00 discount. Please be specific. GRAND SYSTEMS, 
Dep't. D, POB 3377, Blaine, WA 98230. 

Say You Saw ItInCQ 

BEAUTIFUL CERTIFICATE commemorating your first QSO. 
Send SASE for application. Award, 1335 N. Harbison Ave., In- 
dianapolis, IN 46219. 

LOW PRICES - FREE SHIPPING Continental USA. Butternut, 
Mosley, Nye, Mini-Quads, Dipole kits. Stamp for flyer. HART 
EASTERN COMMUNICATIONS, 1444 Darlington, Derby, NY 
14047. 

ROSS'$ NEW SPECIALS (APRIL only): ROBOT 1200C 
$1199.90. ICOM IC-45A $279.90, IC-O4AT $286.90, IC-490A 
$509.90, IC-751 $1099.90. KENWOOD TS-940S/WAT 
$1689.90, R-1000 $334.90, TR-3500A $249.90, TM-2550A 
$384.90, TS-430S $688.50, TM-201A $279.90, TR-8400 
$349.90, TS-180SDFC $579.90, VFO-120 $139.90, YAESU 
FT-209RH & FTS-6 $294.90, FT-757GX $PHONE, FRG-7700 
$369.90, FRG-8800 $499.90, YR-901 $399.90, FT-203R 
$169.90. Over 7500 ham-related items, all major lines. Send 
Call letters, name & phone for personal price quote. Mention 
ad. Prices cash, FOB Preston. We close at 2:00 on Saturdays 
& Mondays. ROSS DISTRIBUTING COMPANY, 78 South 
State, Preston, Idaho 83263 (208-852-0830). 

E=4 TRS-80* RITY Ge 
© ROM-116 
@ RTTY-CW 
© TRS-80 MOD III/IV 

“Trademark of Tandy Corp. 

THE MARTIN CO. (206)653-9596 
P.0. BOX 982 MARYSVILLE, WA 98270 

DC SALES has PRO-AM! 
5 Band mobile antenna plus Tenna Hitch 
equals the solution to e-z mobile operation. 

Antenna $79.95 + 5.00 UPS/HND. 
Tenna Hitch $29.95 + 5.00 UPS/HND. 

DC SALES Say 
@.., Chestnut Ridge Road = 
Kingwood, TX 77339 (713) 358-0051 

CIRCLE 167 ON READER SERVICE CARD 
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MOBILE ANTENNA 
Proven commercial design @ 5 band Auto- 
matic Antenna @ Requires no manual switch- 
ing or resonator changing 500 watts PEP 
power rating @ Large center loading coil 
@ Corrosion resistant construction @ Special 
models available for commercial or maritime 
frequencies "4 2 

4,95 includes shipping 

GENE HANSEN CO. 
1000 Hansen Road. 

Corrales, NM 87048-0419 

(505) 898-3251 

SELL: SB-200 Heath Linear. Good condition. Postpaid $270. 
Dick Scott, 371 Claymore Blvd., Richmond Hts., OH 44143. 

MINT: IC-740 w/FM $529. TR-7730 $225. TH21-AT $149. D104 
wiG stand $25. Heath HD-15 Patch $25. Jack, KOE, 3019 
Gabriel View Dr., Georgetown, TX 78628. Tel. (512-863-4043) 
nites. 

WANTED: RME-9D. Also, RME-70, 3R9, 5T5, and CT-100, etc. 
D.J. Lowenstein, N7AF, 235 E. 15th St., Tempe, AZ 85281. 

aluminum extrusions. 

CUSTOM COMMUNICATION CONSOLES 
Personal, Commercial, Industrial & Governmental Applications 

Any shape & size to fill a corner or a room. Special design features & services are: 

x Replaceable front panel, for equipment changes. x Precisely cut front panel holes 
by computerized equipment. « Computer aided design for: Floor plan lay-out, & 
console design. « Design assistance, on-site analysis & installation are available. 

Constructed from plastic laminated birch plywood & black anodized 
See You At Dayton! 

Contact: Larry Kushner, WAGBKC/4, President 
BCS, Inc., 5817 SW 21 Street, Hollywood, FL 33023 (305) 989-2371 

*NOVICE RADIO OUTLET* New and used equipment dealer! 
*Used Heathkit SB-102 transceiver, w/manual, power supply, 
$215.00. Large SASE for equipment list! Free shipping U.S.A. 
919-286-7927. 1604 Delaware Ave., Durham, NC 27705. 

RADIO FREQUENCY SPECTRUM CHART 16”x 20” FULL 
COLOR specifically for amateur, SW listening, and scanner 
enthusiasts. Only $4.50 plus $1.50 s&h. Schools & others 
write for quantity discounts. Rover Printers, KB6DYM, 2135-B 
Columbia, San Diego, CA 92101. 

ROSS'’$ USED APRIL SPECIALS: KENWOOD TS-520SE 
$409.90, TS-820/;WDG1 $429.90, TS-180S/)WDFC $389.90, 
TR-7800 $229.90, VOX3 $29.90, TS-600 $565.90 (NEW 
DEMO). YAESU FT-301D $299.90, FT-620B/WCAL $285.90, 
FR-101S & FL-101 $399.90. ICOM IC-DV21 $89.90, IC-730/ 
FL30 $469.90, IC-490A $495.90. Send SASE, Call letters, 
name & phone # for used list. Over 200 used, 7,500 NEW ham- 
related items in stock. Mention ad. Prices cash, FOB Preston. 
We close at 2:00 on Saturdays & Mondays. ROSS 
DISTRIBUTING COMPANY, 78 South State, Preston, Idaho 
83263 (208-852-0830). 

FOR SALE: Heath HW-16 and matching HG-10B VFO. $100 + 
shipping, or offer. Call Doug Kiessling, 703-821-0509, or write 
7414 Colshire Dr. #8, McLean, VA 22102. 

FINAL/DRIVER PACKS. Factory-fresh matched GE 6146B's 
W/12BY7A or 6CL6. $28 ppd in USA. Spencer Tube Co., Box 
24 RD2, Corning, NY 14830. 

BUTTERNUT HF6V with 160 meters, heavy-duty coil. Also 2 
meter meteor skeds wanted. KE2N, G. Skloot, 2923 Mandalay 
Beach Road, Wantagh, NY 11793 (516-221-3535). 

H*A*R*K-Radio Archives ‘low-tech’ newsletter. Recollec- 
tions & reprints. $1/$6. Arnold Timm, KAOTPZ, 2308 Garfield 
#304, Minneapolis, MN 55405. 

NEEDED: Looking for any information on putting the Macin- 
tosh Computer on RTTY and AMTOR. Would like to bring RTTY 
and AMTOR along on next DXpedition to Pacific and Antarc- 
tica. Please write: KD7P, Robert A. Winters, 5633 123rd Ave. 
S.E., Snohomish, WA 98290. 

WANTED: Drake 6 kHz AM filter for R-4C receiver. R. Voelker, 
101-23 Lefferts Blvd., Richmond Hill, NY 11419. 

FOR SALE: Good 833A tubes w/sockets, filament transform- 
ers, $50 each. W7KE, 1109 S 2nd, Hamilton, MT 59840. 

ALL MODE MOBILE TELEPHONE INTERFACE 
FM - AM - SSB + 50 Hz. 

SELL: Hallicrafter Model S-R 150 Transceiver, MFJ RTTY/CW 
Computer Interface, Commodore 64 computer with disk 
drive, printer, datassette, and modem, also many other items. 
Send SASE for complete list and price. Also wanted Realistic 
Dx-302. State price. Fred Allen, Box 1771, Grand Forks, ND 
58206-1771 (701-746-0073). 

ICOM IC22 (xmtr works low pwr only) with Drake AA10 10W 
amp & Pipo 16 key TTP $100. Kenwood TR9000, BOY base & 
Cushcraft 7 ele beam $315. C. Bright, 4115 Buckley Ridge, St. 

Louis, MO 63125. 

WANTED: B&W 160 BCL center link coil and 160 HDVL swing- 
ing link coil. Q.R. Galbraith, KSTVC, 4303 Kingsway Dr., Farm- 
ington, NM 87401. 

WANTED: Any used amateur equipment. HAQDU, Box 16, 
Debrecen, H-4003 Hungary. 

FOR SALE: Mint Drake TR-4 w/NB, AC-4, RV-4, MS-4, MFJ CW 
filter, EV-638 mike, custom covers, cables, manuals—clean 
inside and out! You ship. $450 or B.O. KA1BFV, 31 Duane Ln., 

Burlington, CT 06013. 

MINIATURE OSCILLOSCOPE. Millen #90975. Requires a % " 
1DP1 CRT not supplied. Excellent for RTTY and monitor appli- 
cations. New $35 postpaid. Ralph, KA1FAA, 16 Hansom Rad., 

Andover, MA 01810. 

COLLINS: 351D2 (new) $75; 353A-15 $50. Tempo-One, ACPS 
$225. T599, R599, S599, 2 & 6 converters $295. TR2400 $225. 
TS700A $275. J.W. Craig, 32 Birchwood Drive, Rye, NH 
03870. 

WANTED: Ham call plates from NV, KY, NJ to complete WAS. 
Will pay cash. Brad, WA1LZL, RFD #2, Box 339, Ellsworth, ME 

04605. 

Automatic Vox Phone Patch System 

® . 

wae HOTLINE G07 

wc 
TELEPHONE 

INTERFACE 

OPTIONAL: 

TYPE SPEAKER/ 

MICROPHONE 

DIMF TELEPHONE 

HOTLINE-007 is a fully automatic simplex telephone interconnect. Operates through any base transceiver with FM-AM- 

Squelched SideBand mode. No modifications to the transceiver, just connect to the external speaker, microphone and phone line. 

VOX operation both transmit and receive. Selectable tone or rotary dialing. Repeater pickup operational also. 

* Programmable CW ID 

* Adjustable microphone 

and line gain, no lost words. * Ringback (reverse patch) 

* Microphone jack for continued * Accepts speed dialing 

base operation, no need to change. * Operates on 115/220 VAC, 12 VDC 

* Programmable access code 3 or 5 digits. 
* Adjustable VOX both tranceiver and 
phone line, digital processing delay (BBD) 

* Will not transmit when frequency 

is busy, 7 second clear time 

* 3 or 12 minute timer 

* Dial restrict switch 

NO EXTRAS TO PURCHASE FOR OPERATION, TRANSCEIVER AND PHONE LINE CONNECT TIME 30 MINUTES. 

SETS THE STANDARD FOR OTHERS TO FOLLOW! 

EXCLUSIVE IMPORT DISTRIBUTOR - Quality is your assurance. 

1275 N. Grove Street 

Anaheim, California 92806 

NOTE: Prices and specifications subject to change 

(714) 630-4541 without notice or obligation 
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WANTED: DX ENGP speech processor model Collins 32S. 
WBEALC, Box 332, Covina, CA 91724. 

PRECISION: E-200 Marker Generator $18, Auto-Reg Power 
Supply 0-50 VDC @ 10 Amp $50, R.F. Sign-Gen $20. K6KZT, 
2255 Alexander, Los Osos, CA 93402. 

20' VERY STRONG guyed steel tower. Non-tapered 18’ 
square. Each 20’ section, $150, whole tower, $700 firm. Pick 
up only near Lorain, Ohio. T.N. Colbert, WA8MLV, Burton, 
Ohio 44021. 

TRANSCO COAXIAL SWITCHES & Relays sell or trade. SASE 
for list. Want: Eimac power tubes, sockets & chimneys, 
vacuum capacitors/relays. A. Emerald, 8956 Swallow, Foun- 
tain Valley, CA 92708 

WANTED: D.C. Coaxial Relays with type '‘N'’ connectors. 
Heliax % & % inch. Clem, W8VO, 33727 Brownlea, Sterling 
Heights, MI 48077. 

SELL: Info-tech mode! 75 converter, Info-tech keyboard 
model 150, manuals, $150.00. You pay shipping. Joseph 
Schwartz, K2VGV, 11 Windham Loop, 1Ju, Staten Island, NY 
10314, phone (718) 698-8069. 

IC-751 9 band XCVR, 1-30 MHz 

HF Equipment List Juns 
IC-751 Xcvr * 1399.00 Call $ 
IC-745 Xcvr 999.00 Call $ 
IC-735 Xver 849.00 Call $ 

160.00 139.95 
160.00 139.95 

PS-55 Power Supply 
PS-35 Power Supply 
Receivers 
IC-R-7000 899.00 Call $ 
IC-71A 799.00 599.95 
VHF/UHF 
IC-O2AT 2m, HT 349.00 Call $ 
IC-2AT 269.00 Call $ 
IC-271A 2m, Base 699.00 Call $ 
IC-27A Compact 369.00 Call $ 
IC-3AT, HT 299.00 Call $ 
IC-37A Compact Mobile 449.00 Call $ 

IC-O4AT 440 MHz, HT 379.00 Call $ 
IC-4AT 299.00 Call $ 
IC-471H 75w, 440 MHz 1099.00 Call $ 
IC-47A 469.00 Call $ 
IC-3200A 25W, dual bander 549.00 Call $ 
IC-290H 25W, 2M, SSB/FM 549.00 Call $ 
IC-490A 10W, 440, SSB/FM 649.00 Call $ 
RP-3010 UHF, Repeater 999.00 Call $ 
IC-1271A 1.2 GHz Base 999.00 Call $ 

IC-120 mobile 499.00 Call $ 

Say You Saw It InCQ 

Get * %& * CONNECTED to Packet Radio 
by Jim Grubbs, K9EI 

am 
17 Chapters including: 

The Packet Radio Handbook 
Over 150 pages of information exclusively on packet radio 

* Choosing a TNC * Packet protocol for the beginner * Packet Accessories 
* How to make your first packet contact * Packet Bulletin Board Operations 
$12.95 plus $2.50 for first class shipping and handling in U.S. and Canada. 

Also available The Commodore Ham’s Companion $15.95 
(see January ‘86 QST page 47 or February ‘86 CQ page 68) 
and Command Post $9.95. “See Us At Dayton!” 

: P.O. Box 3042 
- Springfield, IL 

PUBLISHING 62708 
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HF Equipment List Juns 
TS-940S w/AT 1999.95 Call$ 

wo/AT 1799.95 Call$ 
TS-430S 899.95 Call$ 
TS-830S 949.95 Call$ ™ 
TS-530S 749.95 Call$ FRG 9600 60-905 MHz Rec. 

TS-670 Quad Bander 699.95 Call$ 
Receivers HF Equipment List Juns 
R-2000 599.95 Call g})) FT ONE Xcvr 2859.00 Call $ 
R-1000 499.95 Call $i) FT 757GX Xevr 879.95 Call $ 

FT 980 CAT System 1659.00 Call $ 
FT-77 Compact Xcvr 599.00 Call $ 
Receivers 
FRG 8800 150 kHz - 30 MHz 569.00 Call $ 
FRG 9600 60-905 MHz 649.00 Call $ 
VHF/UHF 
FT-203R/TT 2m, HT 259.95 Call $ 

VHF/UHF FT-209 RH 349.00 Call $ 
TR 2600A 2m, FM, HT 339.95 Call $ FT-103R/TT 220 MHz 279.95 Call $ 

TR 3600 440, HT 349.95 Call$ FT-703R/TT 440 MHz 299.95 Call $ 

TH 21AT Compact 2m =. 229.95 Call $ 9] FT-709 RH 440 MHz, HT 349.00 299.95 
TH 31AT Compact 220 239.95 Call$ 7} NC-15 Quick Charger 79.00 Call $ 
TH 41AT Compact 440 239.95 Call $9} FT-270 RH w/FTS-82m 439.00 Call $ 
TM 4000A 2m/70cm 599.95 Super|) FT-726R All Mode 

Special Call $ OSCAR 925.00 Call $ 
TM 2570A 70w, 2m 549.95 Call$ 6m Module 215.95 Call $ 
TM 2550A 45w, 2m 459.95 Call$ SU-726 109.95 Call $ 
TM 2530A 25w, 2m 399.95 Call$ 430/726 299.95 Call $ 
TM 211A 2m, Mobile 369.95 Call$ 440/726 299.95 Call $ 
TM 411A 70 cm 449.95 Call$ HF/726 225.95 Call $ 

TS-711A 2m, All Mode 799.95 Call$ FT-2700RH w/FTS-8 599.95 Call $ 

TS-811A 440, Base 899.95 Call $f} FT-209RH w/FTS-6 359.95 Call $ 

List Juns Call$ 

Santec AMER Fie 3 Call$ 
ST-20T 2m HT 349.95 Call$ Call$ 

Welz 
Power Meters, Acces. Call $ Products In Stock Call$ 

Tokyo Hy-Power Antennas Call$ 

VHF/UHF Amps/ Antennas In Stock Call$ 

Tuners Call $ Antennas In Stock Call$ 

3919 Sepulveda Bivd. 
Culver City, CA 90230 
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BUTTERNUT 
80-10 vertical 
80-40 vertical 
2MT vertical 
roof mfg. kit 
160m add on 
mfg. post sleeve .... 
AND MORE! 

4 el. triband 275.95 
3 el. triband I 
10,15,20 remote tuned 

260.95 
5 band trap vert . 
49 el. 2mt. boomer... 
15 el. wide band 2mt. 

24 el. 70cm boomer . 
ie et OSCAR 435 

10" a OSCAR 145.9 
MHz 
OSCAR pack 2mt. & 
70cm 
2mt. vert. ringo 
2mt. vert. ringo 

- 89.95 

77.00 

A144-10T 

AOP-1 

AR-2 
ARX-2 

ARX-2B 
i 
AND MORE! 

HUSTLER 
Wy SBTV 

SBIV 
4BTV 
G7-144 

6 band trap vert .... 
5 band trap vert .... 
4 band trap vert .... 
Fix stat. 2mt. 
collinear 

MO-1/MO-2 mobile mast 
RM10/RM15 — 10m-15m resonator 

(sta) 
RM10S/RM15S super resonator 16.95 
RM20/RM20S _ std. & super 

resonator 15.95/21.95 
RM30 30mt. std. resonator. 16.95 
RM40/RM40S _ std. and super. . 17.95/24.95 
RM75/RM80_ 75 or 80 std i 
RM75S/RM80S 75 or 80 super 
BM-1 bumper mt 
SSM-2 stainless ball mt 
SSM-1 stainless ball & spring 

QD-1 
SGM-2 2mt. 5/8 mag. mt. 
HOT bunk mt. w/swivel 

AND MORE! 

RTTY-AMTOR 
Packet 

RTTY—AMTOR—PACKET 
EEB is one of the few Amateur dealers that actu- 
ally demonstrates the latest high tech equip- 
ment. We test every new item and only sell what 
we feel confident with. If you are considering 
Packet, call us and we'll sell you the best. (Ask 
for Scott, WR4S or Ted, AA4GM at 703-938-- 
3350). If you are in the DC area, stop in and 
marvel at our dedicated RTTY room. 

PAKRATT PK-64—World’s Best 
Price/Performance Ratio 
The Pakratt-64 is the world’s first five mode in 
one Amateur Radio smart data controller$219.95 

NEW! PK-80 Packet Controller 
Utilizes TAPRII board-factory wired for all RS-232 
compatible computers 
Now at $219.95 

CP-1 AEA Computer Patch™ Interface 
Convert your personal computer and transceiver 
into a full featured RTTY station w/ the CP-1 
Computer Patch interface and software by AEA. 
¢ Now available for the Commodore 64 
¢ Complete with cables for the AEA CP-1 
¢ Keyboard overlays and manual $ CALL 
¢ RS-232 option available 

KANTRONICS UTU 
Now Available at EEB 

H ° Can be used on CW, ASCII, AMTOR and 
RTTY 

e Easy for beginners 

BIRD 
EEB’s got your BIRD 
Bird 43—elements—loads 

In stock $ CALL 

116 @ CQ 

Antennas 

HY-GAIN 
TH7DXS 
THSMK2S 
EX-14 
TH3JRS 
18AVT/WBS 
14AVQ/WBS 
Vv2s 
v4 
HB144MAG 

7 el. triband 
5 el. triband .. 
4 el. triband.. 
3 el. 750W pep . 
5 band trap vert .. 
4 band trap vert .... 
2mt. omni-direct .... 
70cm omni-direct. . 
2mt mag mt 
AND MORE! 

KLM 
KT34A 
KT34XA 
2M-14C 
2M-22C 
435-18C 
435-400X 

MOSLEY 
TA33 3 el. triband 
TA33JR 3 el. triband . 
CL36 3 el. triband . 

7 

triband 4 el 
triband 5 el .. 
2mt. satellite . 
2mt. satellite . 
70cm satellite 
70cm satellite 

CL33 el. triband . 
PRO37 el. triband 

VAN GORDEN 
PD8010 
PD8040 
PD4010 
SD80 
SD40 
ALL BANDER 

80-10 dipole kit 
80-40 dipole kit 
40-10 dipole kit 
80 shortened dipole. . 
40 shortened dipole. . 
160-10mt 
AND MORE! 

LARSEN 
LM150MM 
NLA150MM 
NMO150MM 
KD4-142-HO 

CABLE & CONNECTORS 
Belden 9913 
Columbia RG 213 

RG59/U .... 
PL259/Silver . 
N-Male for 8/U . 
BNC(M)-UHF(F)...........0..0000 00 4.80 

AND MORE! 

Towers 

10’ sect 
top sect .. 
10’ sect .. 
2.3 top sect - 
1OMsectinss: 
2.3 top sect . 
access shelf . 
access shelf . 
thrust bear 
10” mast . 
short base 
short base 

EF2545G gin pole . . 

HY-GAIN ROTORS 
T2X 
HAM IV 
CD45il 

KENPRO ROTOR 
KR-500 elevation 12 sq. ft... 

ALLIANCE ROTOR 
U110 

DAIWA 750E ROTOR 
Compare These Specs & Pricing- 
MR750E 1 Motor 2 Motor 4 Motor 

21.5 30 

610 1200 2400 

5200 9600 18300 
Price $219.00 $295.00 $450.00 

Additional Motors $77.00 Preset Add $30.00 
Free U.S. Great Circle Transfer Map w/Rotor 

ALINCO ‘‘Quad Pod’’ the perfect match for 
todays antenna installations, i.e. OSCAR sys- 
tems, light HF beams, VHF-UHF beams. 
4 legs—strong—rotor plate—accepts optional 
thrust bearing, lightweight, durable aluminum 
construction—easy installation. 
TS-120 46” $ 67.00 

ETS-150 ey? $ 79.00 
ETS-180 67” $ 95.00 
ETS-210 iP $107.00 
AAZ-7A Thrust Bear $ 36.00 
AAZ-7 - Rotor & Control $121.00 

See Alinco Ads for Details 

7,21,28 vert 
7/21/28 vert 
14/21/28 vert 
loop 3.5/7/21/28 . 139.95 
28 MHz Swiss Quad . 118.95 
2mt. Swiss Quad.... 55.95 
2mt. Swiss Quad.... 66.95 

Alpha Delta Twin Sloper 
Larsen KD4-150-HQ 
Larsen Dual Banders 
UnadillaslHisine sos es eee es 17.95 
Ant. Spec. AP151.3G 
X-Panda Five 
Lightning Arrestor UHF-M-F 
Butternut HF3B 
Hustler UGM 
Untenna Dual Band 

Radios 

ALINCO ALR-206T SPECIAL $ CALL 
e 5 & 25 watts—10 Ch memory 
© Scan contro! on Mic 
© Built in Sub Audio Tone 
e The ALR-206T is the safest mobile rig on 

the market. No need to take your eyes off 
the road—COMPLETELY PROGRAMMABLE 
FROM MIC. 

ALINCO ALM-203T SALE $ Call 
Don’t buy any HT until you study this fantastic 
unit. Programmability identical to ALR-206T. 
You only need to learn one radio when you have 
both full featured, scan, memory, 5 watts, 2 sub 
audio tones. Receives 140-160 MHz. 

ICOM R71A HP — High Performance 
EEB has modified the world class R71A and 
enhanced its performance beyond the manufac- 
turer's dream. 
© 24 hour bench test and 6 month warranty 
¢ SSB filter upgrade to improve AM Narrow- 

SSB-selectivity and dynamic range 
¢ Front end upgrade improves dynamic 

range plus preamp enables operation 
below 1600 kHz 
4 kHz filter replaces 6 kHz wide filter— 
improves AM selectivity. 
Audio output upgrade gives more audio at 
less distortion — more easy listening 
AGC time constant for optimum AGC 
control 
Shotkey diodes for clear sound-increased 
performance 
Spike protection installed at the pwr. sup- 
ply for max spike and surge protection 
Final check out alignment 
We also install ICOM options at no charge 
R71A HP MF Mechanical Filter add 

~ $200.00 to R71A 
R71A HP 8XF 8 pole Xtal Filter add 
$250.00 to R71A 
R71A HP 12XF 12 pole Xtal Filter add 
$300.00 to R71A 
R71A 24 hour test — no mods $ Call 

107000 VHF/UHF $ Call 
EEB will offer a R7000 HP—Detail Release date 
July 86 

MEC 71a 
Now you can control & enhance the performance 
of ICOM R71A, 751A, 271A, 471A, 1271A w/the 
ara MEC 71a computer interface for the 

© Display 1 print & receiver memories 
© Store or log 705 memories w/computer 
© Unlimited memory w/Disc storage 
© Keyboard entry or freq., mode, memory 

scan 
Get all the details — Call or write today 
MEC 71 Introductory Price at $199.95 
Established Dealer Inquiries Invited 

ELECTRONIC 
EQUIPMENT 
BANK 

516 Mill Street NE 
Vienna, VA 22180 USA 
Prices & specs subject to change 
Shipping charges not included 
Returns subject to 20% restock charge 
Free catalog in USA; all others 3 IRC’s 

ORDER TOLL FREE 800-368-3270 
Tech Info—VA orders 703-938-3350 

CIRCLE 44 ON READER SERVICE CARD 

@ April 1986 

TWO METER cowl mount (disguise) antennas, one % & one % 
wave, $10 each; 2 meter crystals $5/pair, SASE for list. C. 
Bright, 4115 Buckley Ridge, St. Louis, MO 63125. 

H*A*R*K: 1986 “low-tech” Calendar. 8%"x11" xerox. 
Crystal set nostalgia. ($1.) 2308 Garfield #304, Minneapolis, 
MN 55405. 

EASY RTTYI/CW: Drake (Tono) 7000E terminal, BMC 12” 
green monitor, $350. Epson MX-80 available. K1LEC, N. 
Springfield, VT 05150-0073; (802) 886-8121. 

FOR SALE: Swan 500C with manual & PS $300.00. SWAN 
350A manual has built-in AC/DC $200.00. FT101E mike, 
manual, & org. box, works on AC only $375.00. R/S SW re- 
ceiver manual & org. box $100.00. R/S Pro-30 handheld pro- 
grammable scanner $150.00. Midland 13-500 2 mtr. rig with 
eight rocks in it, comes with mike & manual $75.00. More infor 
send SASE to Box 518, Whitehouse, FL 32220. 

NCL-2000 Bandswitch $25 P.P. Spare Parts list SASE. Maxi- 
milian Fuchs, 11 Plymouth Lane, Swampscott, MA 01907. 

WANTED: Collins 75S-3C, 32S-3A, 312-B4, 51S1, SM-3, 
MM-1, 200-500-800-3.1 kHz filters for 75S3B,C. SELL: 60’ 
steel self-supporting tower, VERY STRONG!, $400. T.N. Col- 
bert, WA8MLV, Burton, Ohio 44021. 

SELL: Hustler 6 & 2m cowl-mount moble ant, $15.00. Drake 
WV-4, $55.00. Wanted: Mirage A1015 and B3016 amps. 
KOMK, 690 Vermilion Trail, Gilbert, MN 55741. 

AM MODULATOR by James Millen #90800. New, without 
tubes, rack-mount face-plate missing, $40.00. Ralph, 
KA1FAA, 16 Hansom Road, Andover, MA 01810. 

HELP!! Need schematic and operating instructions for Lazer 
3000 amplifier. Will pay. KA2VHY, P.O.B. 353, Palmyra, NJ 
08065. 

FOR SALE: Connectors, UG21 type ‘'N"’ for RG213 or RG8 
$2.00, UG88 BNC male for RG58 75¢. R. Thompson, 626 
Valkyrie, K.1. Sawyer AFB, MI 49843. 

WANTED: Heath HW-7 in good condition for QRP collection. 

KT1H 603-224-5737. 

FOR SALE: Johnson Invader Transmitter, Globe Chief 
Transmitter, Heath HW-32A, Hallicrafters SX-100, Hewlett 
Packard 200J Audio Osc, Millen R-9er. Mike Ludkiewicz, 143 
Richmond Rd., Ludlow, MA 01056. 

DUMMY LOAD KIT. 52 ohm non-inductive good to 450 MHz, 
100 watts. $14.95 p.p. Maximilian J. Fuchs, 11 Plymouth 
Lane, Swampscott, MA 01907. 

WANTED: B&W BCL and HDVL coils. 160-10 meters. Any 
Condition. Q.R. Galbraith, KSTVC, 4303 Kingsway Dr., Farm- 
ington, NM 87401. 

FOR SALE: Mobile Mount for Azden PCS-3000 $10. Two mikes 
for PCS-3000: one with Touchtone $20, one without $15. You 
ship. KA1BFV, 31 Duane Ln., Burlington, CT 06013. 

HOMEBREW keys or paddles wanted for a private collection. 
Dick Randall, K6ARE, 1263 Lakehurst Rd., Livermore, CA 
94550. 

CANADIAN HAMS! FOR SALE: Heath SB-104 transceiver, 
SB604 power supply with speakers, HM 2140 pwr meter, HD 
1410 keyer factory assembled, $1200 Canadian. Also for sale: 
HR1680 rcvr HF 9 tuner, SP99 speaker, Eico 460, oscillo- 
scope. L. Markus, 7434 Kingsway #409, Burnaby B.C. V3N 
3B7, Canada, Tel: 604-525-2266. 

WANTED: Hand key J-38 WW II vintage. R. Scott, W8FDN, 
371 Claymore Blvd., Cleveland, OH 44143. 

WANTED: Manual for Hammarlund HQ 170. M. Rosen, 
N3BQA, 20 W. Madison St., Baltimore, MD 21201. 

ZIMMBEAM: Phased ‘'V’’ beam antenna (K4JZB), need tech- 
nical help, send tel. no., arrange SKED. Gary van Overloop, 
VE6BIJ, 4444 33 St., Red Deer, Alberta, Canada T4N ON4. 

CLANDESTINE CONFIDENTIAL NEWSLETTER: Latest info 
on secret broadcasters. Six issues $10 US, $13 foreign, US 
funds. RR4 Box 110, Lake Geneva, WI 53147. 

ANOTHER DAY with an empty mailbox? Improve your QSL re- 
turns with ''Secrets of Successful QSL’ing”’ by Gerry L. Dex- 
ter. The complete guide to reception reporting and QSL'ing 
SWBC, utility, ham, and medium-wave stations covers 
everything from basics to advanced techniques. Just $9.95 
plus $1 s/h, $2 s/h foreign orders, U.S. funds only. Order now 
from Tiare Publications, P.O. Box 493, Lake Geneva, WI 
53147. 

SELL OR TRADE for piano of equal value: TR7A filters and 
manual, TVI#42, CW-75, SSK-001, 7077 Desk Mic, Astron 
35A, CDR TR-44 Rotor, Hy-Gain #388 beam, 30 ft. tower. John 
Houser, P.O. Box 33, Casanova, VA 22017 (703-788-9529). 

WANTED: 1958 or later KNIGHT-KIT ‘““SPAN-MASTER" 4 
band receiver. Gary Flechtner, 188 North-State, Route 101, 
Tiffin, OH 44883 (419-447-8229). 

WANTED: B&W HDVL and BCL coils, any band any condition. 
Also grid dip meter. Q.R. Galbraith, KSTVC, 4303 Kingsway 
Dr., Farmington, NM 87401. 

WANTED: Manual for Heathkit Seneca VHF-1 6&2 mtr. trans- 
mitter. Clem Duval, 33727 Brownlea, Sterling Heights, MI 
48077. 

Say You Saw It InCQ 



NEMAL’s 32 page comprehensive reference guide 
now available at no charge with an order of $50. or 
more or at a cost of $4.00 individually. 

THIS MONTH’S SERCihtS 
Belden 9913. . ie : - $46./100' 
RG213/U Mil Spec. $34./100’ 
RG8/U Mil Spec. ... -$29.1100' 
RG214/U MilSpec...... .$155./100’ 
¥2” Corrugated Copper : 

EQ. Andrews LDF4).. ..§159./100" 
& Conductor Rotor 

(2-18 Ga, 6-22 Ga)... 
Type N for Belden 9913. 
Type N for RG8, 213, 214. 
PL259 Amphenol...... 
PL259 Teflon/Silver 

Shipping $3./1005, 10% on Connectors, $3.00 Minimum 
- Shipping. Orders Under $20.00 Add $2.00 Handling. 

-Call or Write for Complete Price List See Us At Dayton Booth 300 

NEMAL ELECTRONICS, INC. ¢ 12240 NE 14th Ave ¢ N. Miami, FL 33161 
(305) 893-3924 TELEX 932962 (NEMAL MIA) 

| 



Measure Up With Coaxial Dynamics Model 

83000A RF Peak Reading Wattmeter 
Take a PEAK with Coaxial Dynamics “NEW” Model 83000A, designed 

to measure both FWD/RFL power in CW 
and FM systems simply and quickly. 
Then with a “FLICK” of a switch, 
measure “PEAK POWER” in most 
AM, SSB or pulse systems. Our 
standard features a complete selec- 
tion of plug-in-elements plus our two 
year warranty makes the Model 
83000A an investment worth looking 
at. So go ahead, take a “PEAK”, 
you'll like “WATT” you see! 

Contact us for your nearest autho- 
rized Coaxial Dynamics representa- 
tive or distributor in our world-wide 
sales network. 

COAXIAL 
DYNAMICS, 
INC. 

15210 Industrial Parkway 
Cleveland, Ohio 44135 
216-267-2233 
1-800-COAXIAL Telex: 98-0630 

CIRCLE 31 ON READER SERVICE CARD 

>» PUSH YOUR SPEED UP, UP, UP Break 
through the 10 and 13 wpm barriers! Exercises 
quickly press you to 15 wpm; then 13 feels 
comfortable. Or set any speed, from Novice 5 to 
ee 26 wpm. 
CONQUER ALL SYMBOLS Identify the sym- 

bols that are slowing you down. Automatically 
stress any letter, number or punctuation. 

> HEAR THOUSANDS OF WORDS Copy actual 
EASien words. Select easy, medium, or difficult 
categories. Ham_buzz-words and abbreviations 

included. 
>» PRACTICE CRUCIAL PHRASES Concentrate 

on material youneed for the QSO code exam: “My 

name is”, “My QTH is”, “The weather is”, “My rig 
is”, etc. 

>» PROGRAM GENERATES HUNDREDS OF EXAM- 
LIKE QSOS Test yourself at any speed. Each 
QSO different, each realistic! 

SAVE VALUABLE TIME No more fast-forward 
& reverse. Menu driven! Easy to use. Immediately 
call up a drill tailor-made for 

CREATED BY PROFESSIONALS Designed and 
written by teacher/musician computer-wizzard! F or 
the IBM PC, PCjr XT, AT* & compatables using 
PC DOS 2.0 or later. 128k, 1 disk-drive. *Trade- 
marks of IBM 
CANNED HAM program-disk 
with manual on disk «2. eeeeee 
with printed manual ...-eeeeee 

ORDER HOTLINE, 7 days, 24 hrs 
1-800-233-7345 

(In VA) 1-800-468-3411 
(have card number ready) 

Terms: M/C, VISA, checks. Please add $2.00 
shipping and handling in U.S. and sales tax in 

Virginia. Written orders to: The GORDON 
Company, Box 505, Williamsburg, VA 23187 

$33.95 
$39.95 

CIRCLE 23 ON READER SERVICE CARD 

WANTED: Hammarlund HQ-145 communications receiver. 
Donald Trayes, 38 Elmwood Place, Goose Creek, SC 29445. 

WANTED: Instruction manual and schematic for General Ra- 
diotelephone Model MC-5. Bill Fitzpatrick, R3 Box 232, Ana- 

mosa, IA 52205. 

FOR SALE: Swan 500CX 10-80, PS and manual $300. FT101E 
10-160 AC only, mic and manual $300. R/S DX160 receiver 
and manual $100. Midland 13-500 12 channel 2 meter rig with 
manual and mic $75. Swan 350A with built-in AC/DC mic and 
manual $200. More info send SASE to Box 518, Whitehouse, 
FL 32220. 

FOR SALE: TS660 four band including 6 meters, all-mode rig. 
$475. FT221 all-mode 2 meter rig. AC and DC with repeaters 
operational on 145.00 MHz, $295. Chas Royer, 847 N. La 
Crosse St., Allentown, PA 18103. 

FOR SALE: 7581, 3281, 516F2, $450; 30L1 $400; 62S1 $475, 
75A4 $300; 75S3-A $350. James Craig, W1FBG, 32 Birch- 
wood, Rye, NH 03870 (603-964-6658). 

DRAKE 6 and 2 meter converters with PS and VHF calibrator 
in Drake cabinet w. manuals, $100. Call (203) 426-8041. 

SP-102P $48, SWR/PWR mtr $12. 13.8v 20a PWR SUP $38, 
CW/SSB tunable filter $15, MFJ 160-10 tuner $9. Tom, 
KC4NX, 404-923-8202. 

CASH PAID for R-1617A/USQ-46. Paying up to $1,000 in lots 
of 3. Also wanted, PRC-25 ($100), PRC-77 ($200), PRC-74 and 
74B ($200, $300). ARC- 159, ARC- 164 ($1200). Michael P. Mur- 
phy, 11621 Valle Vista Rd., Lakeside, CA 92040 (619- 

561-2726). 

REUNION: 565th-574th SAW BNS. July, in Buffalo, NY. For 
details write to Angel M. Zaragoza, W6ZPR, 1571 9th St., San 

Bernardino, CA 92411. 

TELEFUNKEN “‘ANDANTE," 1953 vintage, as new. Belonged 
to Chicago's Mayor Dailey. Covers LW, MW (AM), SW, VHF 
(FM); measures 15”H x 23"W x 12"D. $140, UPS prepaid 
or trade for Collins gear. John Werner, WB8IPG, 183 Tacoma 
Bivd., Troy, MI 48084-5424. Call (313) 362-2706 evenings or 
(313) 362-2656 days. 

SALE: Yaesu FT-One immaculate, all filters, MD-1 mic, price 
$1350. Will pay UPS. Call Martin 9-5 CST 1-800-847-2665. 

WANTED: Any mobile or portable 6 meter rigs, any condition, 
including Mocom-10. Send description, condition, and price. 
George J. Konya, Box 129, No. Salt Lake, Utah 84054. 

WANTED: An AC power supply for a Collins 51S-1 receiver. 
Tom Richison, K5FRI, 905 Terrawood Place, Coweta, OK 
74429-3002. 

TEST EQUIPMENT 

RE-CONDITIONED AND 
LAB CALIBRATED 

HP 606A SIGNAL GENERATOR, 50 KHZ TO 65 MHZ, RF 
OUTPUT 0.1 MV TO 3V IN 50 OHMS, CRYSTAL CALI- 
BRATOR, 400/1000 HZ MODULATION ; 

HP 608C SIGNAL GENERATOR, 10 MHZ TO 480 MHZ, 0 TO 
0.1 MV TO 1V RF OUTPUT INTO 50 OHMS, AM/CW 
PULSE, OR 400/1000 HZ MODULATION CALIBRATED 
ATTENUATOR 

HP 608D SIGNAL GENERATOR, 10 MHZ TO 420 MHZ AM, 
CW OR PULSE OUTPUT, 400/1000 HZ MODULATION 
OMV TO 5V INTO 50 OHMS, CALIBRATED 
ATTENUATOR 

TS-510AU SIGNAL GENERATOR, 10 MHZ TO 420 MHZ 
MILSPEC MILITARY VERSION, SAME AS HP608D 

$295.00 
HP614A SIGNAL GENERATOR, 900 MHZ TO 2100 MHZ, IN- 

TERNAL OR EXTERNAL PULSE OR FM MODULA- 
TION, 0.5 MV TO 1V INTO 50 OHMS, CALIBRATED 

HP 616A SIGNAL GENERATOR, 1.8 GHZ TO 4.2 GHZ 0. 1 
MV TO 1V INTO 50 OHMS, CALIBRATED OUTPUT IN- 
TERNAL, EXTERNAL PULSE, FM MODULATION 

HP-618B LL GENERATOR 3.8 GHZ TO 7.6 GHZ, 0.4 
MV TO 1V INTO 50 OHMS, CALIBRATED OUTPUT, IN- 
TERNAL, EXTERNAL PULSE OR FM MODULATION 

$375.00 
$G-557/URM-52 SIGNAL GENERATOR 3.8 GHZ TO 7.6 GHZ, 

MILISPEC MILITARY VERSION, SAME AS HP618B 
$325.00 

HP620A SIGNAL GENERATOR, 7 GHZ TO 11 GHZ, CALI- 
BRATED OUTPUT INTERNAL, EXTERNAL, PULSE, 
FM MODULATION $450.00 

HP 626A SIGNAL GENERATOR, 10 GHZ TO 15 GHZ INTER- 
NAL, EXTERNAL, PULSE, SQUARE WAVE, FM MOD- 
ULATION CALIBRATED OUTPUT, 10 MW TO 1 PW 

HP 628A SIGNAL GENERATOR, 15 GHZ TO 21 GHZ, CALI- 
BRATED OUTPUT 10 MW TO 1 PW INTERNAL, EX- 
TERNAL, SQUAREWAVE, PULSE, FM MODULATION 

$650.00 
URM-25 MILITARY SIGNAL GENERATOR, 10 KHZ TO 50 

MHZ, RF OUTPUT 0 MV TO 2 VOLTS AM/CW 400/1000 
HZ MODULATION, 50 OHM STOP ATTENUATOR, 
SMALL PORTABLE UNIT 

URM-26 MILITARY SIGNAL GENERATOR, 4 MHZ TO 405 
MHZ, CALIBRATED OUTPUT ATTENUATOR 0 MV TO 2 
VOLTS, AM/CW 400/1000 HZ MODULATION, SMALL 
PORTABLE UNIT 

MARCONI TF 1066B SIGNAL GENERATOR 10 MHZ TO 470 
MHZ, AM/FM, CALIBRATED OUTPUT, INTERNAL FM 
OF 1 AND 5 KHZ WITH 100 KHZ VARIABLE DEVIA- 
TION, AM MODULATION OF 1 AND 5 KHZ, CALI- 
BRATED RF OUTPUT 0 TO 200 MV 

HP 5245L FREQUENCY COUNTER, MEASURES FRE- 
QUENCY, PERIOD, RATIO AND MULTIPLE RATIO 
MULTIPLE PERIOD AVERAGE, FREQ. RANGE 0 TO 50 
MHZ WITH HP5253B PLUG-IN SUPPLIED, EXTENDS 
RANGE TO 500 MHZ, SOLID STATE COUNTER 

WE ACCEPT VISA, MIC OR CHECK. ADD SHIPPING. 
WE SHIP BEST WAY WORLDWIDE. SATISFACTION GUAR- 
ANTEED, IMMEDIATE SHIPMENT. WRITE OR PHONE TO- 
DAY. BILL SLEP 704-524-7519—OUR 30TH YEAR! 

U.S. HIGHWAY 441 

OTTO, NORTH CAROLINA 28763 

FIND OUT what else you can hear on general-coverage trans- 
ceivers/receivers. Join a radio listening club. Complete infor- 
mation on major North American clubs and sample Newslet- 
ter $1.00. ANARC, 1500 Bunbury Drive, Whittier, CA 90601. 

SCHEMATICS: Radio receivers 1920’s/60's. Send Brand- 
name, Model, Number, SASE. Scaramella, P.O. Box 1, Woon- 
socket, RI 02895-0001. 

TENNATEST: Antenna noise bridge outperforms others, ac- 

curate, costs less, satisfaction guaranteed. 1-150 MHz. Send 

stamp for details. W8URR, 1025 Wildwood Rd., Quincy, MI 
49082. 

HAMFEST - The annual Kankakee Hamfest will be held at the 
Kanakee County Fairgrounds on May 4 FCC booth, large flea 
market and many exhibitors. Take Exit 308 off 1-57 to RT 45 
South 1 mile For further info contact: K9NR, Don Kerouac. 
1377 Circle Dr. Ke AN Il. 60901 

WANTED: Yaesu FCS 901 ‘ant. tuner. State Price and condition. 
Write Jack Fridley, KAQEEV, Box 284, Strawberry Point, IA 

52076. 

WANTED: Yaesu FR-101 D or SD receiver and Rack Mounting 
brackets for AN/URA-17 converter. C.T. Huth, 229 Melmore 
St., Tiffin, OH 44883. 

FOR SALE: ICOM IC-2AT, DC-1, BP-4, service manual, $250 
mint. ICOM IC-4AT, DC-1, BP-4, HM-9, service manual, $275 
mint. WB9RUJY, Earl M. Schultz, 904 21st St. #33, Lincoln, IL 
62656. 



R-X NOISE BRIDGE 

cs a. 

: re . oe Pole Brida - 

eLearn the truth about your antenna. 

The Palomar R-X Noise Bridge tells you if 

your antenna is resonant or not and, if it is 

not, whether it is too long or too short. It 

gives resistance and reactance readings on 

dipoles, inverted Vees, quads, beams, 

multiband trap dipoles and verticals from 1 

to 100 MHz. 

Why work in the dark? Get the instrument 

that really works, the Palomar R-X Noise 

Bridge. Model RX-100 $59.95 + $4 ship- 

ping/handling in U.S. and Canada. Cali- 

fornia residents add sales tax. 

SWR & POWER METER 

eThe only meter that shows PEP out- 
put directly, accurately, instantly. 

Shows power and SWR on bright red light 

bars. See PEP and SWR while you talk! Au- 

tomatic ‘hands-off’ SWR reading. Power 

ranges 20-200-2000 watts. Works from 1-30 

MHz. For 115-v AC. 220-v AC and 12-v DC 

models also available. 

Model M-827 $129.95 + $4 shipping/han- 

dling in U.S. and Canada. California resi- 

dents add sales tax. 

_ — 
VISA 

Send for FREE catalog that shows our com- 

plete line of noise bridges, SWR meters, pre- 

amplifiers, loop antennas, VLF converters, 

audio filters, baluns, RTTY equipment, to- 

roids and more. 
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PREAMPLIFIER 

Can’t hear the weak ones when conditions 

are bad? Receiver lacks sensitivity on 20, 15 

or 10? Get the world famous Palomar pre- 
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20 db extra gain and a low noise figure to 
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Palomar brings you these features and 

more in a compact desktop package. The 

wideband amplifier with tuning control 

gives 20 db gain. Plug-in loops have exclu- 

sive tilt feature for deep nulls. Loops are 
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Call Toll Free — 9am - 6pm Mon. - Fri., 9am - 2pm Sat. 

In Missouri Call — 816-741-8118 

1-800-821-7323 
TRADE INS ACCEPTED 

MasterCard — VISA — COD Welcome 

MISSOURI 
KADIO CENTER 
102 NW. Business Park Lane, Kansas City, MO 64150 816-741-8118 

VAV 

NOYLSVY | NOULIHSINNV | OONTIV 

ILLNVAV 

M234 

TS940S “DxX-cellence” 

© Programmable Scanning 
¢ High Stability, Dual Digital VFO's 
e 40 Channel Memory 
° General Coverage Receiver 

FT-757GX “CAT SYSTEM” 

e All Mode Transceiver 
° Dual VFO’s 

Full Break-in CW 
© 100% Duty Cycle 

1C-735 -new" 
e HF Transceiver 
© Ultra Compact Mobile 
© Simplified Front Panel 
© Continuously Adjustable 

KENWOOD 

TS430S “Digital DX-terity” 

¢ Tuneable Notch Filter 
¢ 250 Watts PEP on SSB 
¢ General Coverage 
¢ Mobile or Base 

FT-2700R Joutncre™ 
¢ Duo-Band Full Duplex 
© 25 Watt 
© 144/430 MHz 

| C-751 “One Year Warranty” 

© 100 KHz-30 MHz 
¢ FM Standard 
© 32 Memories 
¢ QSK (Nominal Speed 20 WPM) 

KENWOOD 

TM2570 ‘anew’ 
© First 70 Watt FM Mobile 

First With Memory & Auto Dialer 
© 23 Channel Memory 

Front Panel Programmable CTCSS 

FRG-9600 
© 60 MHz-905 MHz Continuous 
¢ 100 Memories 

IC-27A “Call for Price” 

© 25 Watts 
© 32 PL Frequencies 
e¢ 9 Memories 
e Scanning 

TR2600 “speciat” 

¢ 2.5 W300 MW 2 Meter HT 
° LCD Readout 
¢ 10 Memories 
e Band And Memory Scan 

TH-21AT 
Un = 

Smallest HT 

eCompact 3 
Pocket Size 

° 1 Watt 
° Optional 
500mA 

| FTZ09RH 
“Powerful HT” 

¢ 5 Watts 
° 10 Memories 
° LCD Readout 
° Battery Saver 

e DTMF Pad 
© 1.5 Watts 

KENWOOD 
VAECII 

WAI? 

2. AAPA 

ee 

i 
{ 

| 
| 
q 
| 
; 
| 

YSaHONSAG ¢ Thumbwheel 
output Power up to 100 Watts freq. selector 

Ef Kantronics 
NICATOR eee 

¢ DTMF Direct 
Keyboard Entry 

¢ 3Watts Standard } 
¢ 5 Watts Optional 

ALR-206T 
& “More For Your Money” 

LANHSLiNg 

ASTRON 
CORPORATION 

¢ Completely 
Programmable 
From 
Microphone 

© 25 Watt 

ALM-203 

° 5 Watt 
° Subaudible Tone 
e 10 Memories 

Built-in “S” meter 

¢ Fully Assembled 
° One Year Warranty ° MBA- TOR™ 

e RS-232 Compatible e es 

Port e Morse 
¢ 300 and 1200 Baud 

QUATRON 
AM-6000G - $109.00 

“OUR ASSOCIATE STORE 
IN THE ST. LOUIS AREA’ 
Floyd Electronics 
2213 VanDalia 
Collinsville, IL62234 
618-345-6448 

e 4 Band Graphic Equalizer 
¢ Power Output Adjust 
e VU Meter 
¢ Compressor Amplifier 
© Condensor Microphone LAVYOHSND | DJAdS WINOD 

YMIVG ss 

HUSTLER HYGAIN J.ILL. KANTRONICS | KDK 
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| Yaesu's big gun. The FT-980. 

DX and contest operation is no 
place for a lightweight. 

That's why the FT-980 
combines the latest in HF tech- 
nology to give you the muscle 
to get you through. 

To begin with, its front 
panel gives you unsurpassed 
operating flexibility. 

Store your favorite fre- 
quencies and operating mode 
independently in each of the 12 
memory channels. 

Review the contents of any 
memory location without dis- 
turbing the QSO in progress 
with the checking function, 

Quickly go from one pro- 
grammed channel to another 
or meet your buddy “five up” by 
simply touching a button. 

And you'll be hard- 
pressed to find a cleaner trans- 
mitter In fact, our conserva- 
tively designed final amplifier 
loafs at just a fraction of its 
rated output. And cuts distor 
tion to new lows. 

Then consider the receiver 
A triple-conversion design 
with separate front ends for ham 
and general coverage recep- 
tion. That way, harn-band oper 
ation is not compromised. 

Also, cascaded IF filtering 
assures outstanding rejection 
of unwanted signals close to your 
operating frequency, 

Even imperfect antennas 
are no problem for the FT-980. 
Theres essentially no turn- 
down with an SWR of 2:1 and just 
25% turn-down at 3:1. 

Finally, if all this isn't 
enough, hook up the FT-980 to 
your personal computer for 
21 advanced functions including 
mode, frequency and band 
shift. An assortment of interfaces 
and software are available, 

So when you really want 
to flex your muscles, go with 
Yaesu's FT-980, The serious radio 
for the serious operator 

YAESU 
Our 30th Anniversary. 

Yaesu USA 
17210 Edwards Road, Cerritos, CA 90701 
(213) 404-2700 
Yaesu Cincinnati Service Center 
9070 Gold Park Drive, Hamilton, OH 45011 
(513) 874-3100 

CIRCLE 4 ON READER SERVICE CARD 

Prices and specifications subject to change without notice. 



ICOM Automatic 
HF Antenna Tuner 

RE TITUS 

i1C-735 All Band 
HF Transceiver 

ICOM presents the 
AH-2 automatic antenna 
tuning system for the IC-735 
all band HF transceiver. The 
AH-2 is ideal for mobile 
operators since there is no 
manual antenna tuning 
needed...an advantage in 
inclement weather. Also, 
the AH-2 system enables 
auto tuning in areas where 
antennas are limited, such 
as apartments and condo- 
miniums. 

combines advanced Teening 
techniques and rugged con- 
struction for indoor or outdoor 

28 CITRON CTH 

use to match frequencies from 
3.5MHz to 30MHz. The system 
includes an antenna element, 
_-and the AH-2a tuner and con- 
troller units. 

The AH-2a Tuner Unit 
enables optimum matching 
conditions via Its built-in 8-bit 
microcomputer and LC (coil/ 
capacitor) circuit. More than 
260,000 LC combinations are 
possible. 

Sr. By / simply pushing ae 
TUNE button on the front 

CIRCLE 126 ON READER SERVICE CARD 

Controlier Unit 

AH-2 System 
Antenna Element 

panel of the AH-2a controller 
unit, the controller automati- 
cally tunes from 10 to 80 
meters in less than six seconds. 
It can also be used on the 160 
meter band with an extension 
of the stainless steel whip. 

The AH-2a tuning unit 
is housed in a durable 
weather-resistant case and 
is capable of storing tuning 
information for eight different 
frequencies. Retreiving tuning 
data from the memories is 
accomplished in less than one 
second! 

Ar-2a Funer 

The AH-2a can be-pur- 
chased separately to accom 
modate the ham who alread 
has a bumper mount and whit 
antenna, or the apartment/ 
condo dweller who wants tc 
iil a ielaletonny wire. 

The antenna element 
includes sturdy bumper 
mounts which hold the 107 
inch stainless steel whip in 
place, plus all the necessary 
hardware. 

For the iceal: mobile 
station, look at the IC-735 
transceiver and the AH-2 aut 
matic antenna system...they’ 
quite a match. 

First in Communicatior 

ICOM America, Inc., 2380-116th Ave NE, Bellevue, W/A 98004 / 3331 Towerwood Dre Suite 307, Dallas, TX 75: 

All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. yAH21 


